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WE HANDLE MAIL ORDER !

Send cert. cheque/money order, (NO CASH)
minimum $5.00 + $1.00 Handling.

ontario Residents add 7% pst

Master Charge/Chargex accepted. Send A/C NO.

COmponent’ a Computing Inc ! Signature, Expiry Date & Bank Name.

[€ xceltronix

(e
319 COLLEGE STREET, TORONTO, ONTARIO, CANADA. M5T 152 (416) 9215295 e W e For FREE camaLos ] G 1
— e A '
|
MICROPROCESSORS %?%@%é%% ] "SPACE-SAVING" ANODIZED HEAT SINK ’
6800 8 DIt CPU vvrerevnenrnrnnnn 995 $845 | v V-SHAPED FINS, PREDRILLED FOR 2 X T0-3,
ggggg g gi: ggs e P i /2.;}’_ SUPER SPECIAL ON MEMORIES! [ / 2 x T0-220 & 3 x STuD DEVICES.
280Aa 8 bit CPU t.vvvvnnnnnnonannn 695 ,5.50 TMS4116-30 e ‘g~g°ea. \ $ 2 95
6800 SUPPORT DEVICES (16X 300nS Dynamic RAM Tri.) ° I
6810P 128x8 i (450ns) .. .. .19, REYR
G200 poripheral inierface agapier §-ibh Fr.ge | 14 (1ad 300m8)..57.50 ELECTRONIC SOLID-STATE BUZZER  $ 3,98 |
6850P asynchronous adapter ....... $ 4.99 21102 (1K 350nS LO-PWR) $1.49 *
. Audible Al i
8080A SUPPORT DEVICES TMS2708 (1kx8 EPROM)...$12.99 . ﬁﬁwflﬁoieﬁ,a?ﬁai’;fi?ie?i"?fgfﬁﬁﬂnting ) !
8212 8 bit I/O POTt «...vvevnnn.. $4.65 TMS2716 (2kx8 EPROM) ...s 41.65 . ﬁ&:?é&ﬁ“’iﬂ‘fé‘,‘“eii’gzi 'Trtxe Green Machine". |
8214 priority interrupt controller $4.99 : 1.5 to 12 sdc. P © rone-
8216 bi-directional bus driver .. $2.59
8224 2 mhz clock & driver ....... $4.00 TEXAS INSTRUMENTS DATA BOOKS '
8226 inverting bi-dir. bus driver $2.59 '
8228 system controller & bus dr@ver $4.99 1. The Line Driver and Line Receiver Data Book Acmuﬁwnnwumr' DPDT PUSH-ON-OFF ‘
8251 programmable comm. interface . $5.99 B Wl Bl Ry B B ) o L 196 i "SCHADOK SHITCH”
8255 programmable peripheral int'ce $5.99 ' with knob ...... 69¢
SPECIAL l
1802 SUPPORT DEVICES R T LD co0c00e 50¢
SEISENE  mye 0rert 1IN 8158 REEADEAC NIRRT RN, Sams Publishes the Books ]() ¥
CP1854LE VALRT. tenarnneanaennnn .
SCP1856LE gug lgu’;‘fer/separator (mem):g.gg M 87 CUERIES 39 Wi MLTER OfF el O
SCP1857LE  bus buffer/separator (I/0)$1.75 MOTOROLA D-3 KIT, CONGRATULATION !
1859L dd Le. sl.
see F address latch/decoder $1:99 || ther Prizes Go To The Following Participants. :gxgg?ggggn(éég::c)bk‘Zéiiééi::: g;g
TV TYPEWRITER COOKBOOK (21313) ...12,95
NE2 Neon lamps Jo Colo Zo0A R it CMOS COOKBOOK (21398) v v v nnnonrs 13.95
O~8A WM HEFERD 13, D, SURMINSKI IC TIMER COOKBOOK (21416)........ 12.95
4‘ G. éAMPBELL 14: R."‘..NE LEVESQUE IC CONVERTER COOKBOOK (21527).... 18.50
DC ﬂ 5' R:W. SIMMONS 15. S.P. RAMOS IC OP-AMP COOKBOOK (20969) ...... 16.95
6/$| 00 6. DALE AMUNDSON 16. JOEL L. QUELLETTE
$3,95 ‘ 7. E. CRUSE 17. DALE BOEM
‘ 8. G. HARLING 18. KIRBY KROON _
10.. N, GIFFIN 20, JACOB STOLLER
DB 25 « DON'T MISS OUR SECOND FREE DRAW « LOK-COST $1.49 PHR. TRANSFORMERS
$11.50 pair COMING UP_SOON ! 27-1006 #1. sec.voltages:
REGISTER NOW BY SENDING YOUR NAME & ADDRESS TO 9v, 300mA
9 Vbc SMOKE DETECTOR BUZZER 319 COLLEGE ST. TORONTO, ONT, MsT 1S2 . 1?‘5’\‘;: iggm-
SCARE AWAY EVEN THE BOLDEST BURGLAR, we'll mail you an entry form as soon as possible. 27-1009  #2.
S $1.49 ea. 6.3v, 500ma
. 81, 65V, 500mA
* MOTOROLA TRANSISTORS * Y Y . “SPRAGUE” ALUMINIUM ELECTROLYTIC
IN3055 NPN Si PWR.8OV/ISA/LLSH ........ 99¢ SPRAGUE” ELECTROLYTIC CAPACITORS
MJ2955 PNP Si complement to 2N3055 ....$1,75 22uF/30v (10¢; 12/51.00)  350u/25v (1267 10/81.00) 1000 Mrp / BOWVDC
MJ802 NPN si PWR. 100V/30A/200W ..... $4,50 1333%%33‘, ng gfﬁ:gg; 2333§§123 E1zc§ 1o§s1:oo; with mounTinG pate 00 €
. : . 12¢; 10/$1.00)
MJ4502 PNP i complement to gwsoz “ee 85,50 iggg%g‘\; ng igfﬁ.gg; 13333%?& Elsc; gfsl.oo)
220uF/10V  (10¢; 12/$1.00)  1000uF/l6v  (25¢; 5/$1.00) 12 VvDC DPST REED RELAY
MPS-AOS ....... 30 MPSES1H +nvenn.. .30 220uF/50V  (15¢; 9/$1.00)  1300uF/ 3v  (10¢; 12/$1.00) — 5 5L6E
MPS-ASS ....... .35 MPSB515 ... 45 (MINIMUM $5.00 PURCHASE FOR MAIL ORDER.) *all axial leads e
:ggﬁgg ------- ;g mggggig ......... 32 * MISCELLANEOUS HIGH-SPEED SWITCH *
MPS-A20 ... 25 MPS U0S ... 1.00 . . APy (0D o) ALY (STE) ol
MPS-ATO ....... 30 MPS US5 ... 1.00 T.1. POWER DARLINGTON 1712222 (10-92) ,20 2N2219A (T0-5).. ,50
MPS-AL2 ....... .50 MPS UG ++....... 1.25 TIP141 NPN Si PWR DARLINGTON 80v/10a $2,25 2N3904  (ro-92) 20 2N4401  (ro-92) 25
MPS-A92 ....... 55 MPS US6 .vvvwn... 1.25 TIP146 ©NP Si PWR DARLINGTON 80v/10a $2,75 2N3906  (ro-92) ,20  2Mu403  (ro-92) 25
MPS-Al4 ....... 50 MPS UI0 «.v.n.... 1.50
MPS-ABY ....... 50 MPS UBD vevvvenn 1.50 TIP29C NPN Si 100V/1.08 ............ $1.19 65 ¢
TIP30C PNP Si complement to TIP29C $1.19
TIP31C NPN Si 100V/3.0A «eevvven.... $1.25 NE 555 3 For $1.50
* FIELD-EFFECT TRANSISTORS * TIP32C PNP Si complement to TIP31C $1,25 . . . n
I 0 oo s By —— - TIP3055 NPN 51 60V/15A .evvuerenn.s. $1.25 Ei}iiﬁﬁngiéiilgi“ﬁﬁnicoésyéﬂi G Py
JUU ZNDRD/ veeeeee . : or circuits, n in
2N3819 ..... .75 ONS458  ......... 75 TIP2955 PNP Si complement to TIP3055 31.50 intg oﬁr ic TIMERyggoz;gOKoﬁNg?gXZ1§?d'sf:fjg

. ATTENTION! ALL UNITS.. ALL PRICES ARE IN CANADIAN FUND, F.S.T. INCLU

circle No.16 on Reader Service Card.




electronics Itd

409 Queen St. W. « 868-1315
Toronto, Ont. M5V 2A5

All orders processed promptly. Send only
cert. chegue, money order or Chargex, M/C.
Include expiry date, card no. and signature
on all card orders. We process COD’s for
Canpar or post office. Minimum order $10.00
add 5% for shipping and handling (minimum
$2.00) excess refunded. Ontario res add 7%
sales tax. A/l prices subject to change.

ASCII KEYBOARD KIT

*60 Key complete ASCH character set

*Fully buffered output for TTL/DTL/MOS
fogic

*Caps lock for upper case alpha characters

*Uses a KR 2376 ST encoder 1C

*Uses 100 ma at + 5to 30 volts

*Parity invertable ¢ Data invertable

*Repeat key

Complete kit of all parts ...

Power supply kit

Enciosure and template

Cut out enclosure

BIOTECH

S-100 INTELLIGENT COLOUR
GRAPHICS BOARD CGS-808

FEATURES:

*MC6847 video display generator, on-board
8085 microprocessor.

*Eight colors—green, yellow, blue, ied, buff,
Cyan, magenta, orange.

*11 programmable modes ranging from
64x64 10 256x192in 4 and 1 colors.

*1 /0O mapped for true $-100 compatibility.

eFirmware Pack |—clear screen, change
mode, plot point, draw line, alphasumeric/
semigraphic, read/write screen.

*Firmware Pack |l—relative and absolute
modes, ellipses, alphanumerics {two sizes),
3D hidden dot.

sFirmware Pack |/l —shaped ellipses, shaded
polygons, chain lines, move point, move
line, bar graph, expansion port driver.

CGS-808B (Bare "' Kit"’). ...$169.00
{Includes PC board, documentatian,
MC6847, MC1372, 8085 and 2708
with Firmware Pack 1)

CGS-808A {Assembled and tested)....$625.00

Firmware Pack I} .. .$ 90.00

..$149.00
..$ 49.00

Firmware Pack Il .
Sublogic 2D Graph:cs Drlver

ARKON GRAB BAGS
GB-100 100 disc ceramic $2.00
GB-101 60 Mylars $4.00
GB-102 60 Electrolytics $4.00
GB-103 40 Tantalums $5.00
GB-104 20 Ceramic trimmers $7.00
GB-113 50 Miniature trimpots $5.00
GB-116 200 Asstd % w res. $3.00
GB-117 200 Asstd % wres. $3.00
GB-118 100 Asstd 1-2w res. $3.00
GB-120 25 Asstd switches $5.00
GB-138 5 Lbs hardware $4.95
GB-160 5 Lbsrircuit boards $4.95
GB-146 100 Grommets $3.95
GB-147 100 Inductors, coils $3.95 | rollover croutry.
The ARKON grab bags are assorted
good parts and are ideal for getting a
startup stock for the bench, service area
at a bargain price. We save on individ-
val sales effort, you get bulk prices.

RGA $99-%
ASCII encoded keyboard

CE

The RCA VP-601 keyboard has a 58 key typewriter format for

alphanumenc entry The VP 611 {$15 addilional’) offers the same type
writer format plus an additicnal 16 key calculator type keypad

Bioth keyboards feature modern flexible membrane key switches with
contact life rated at greater than 5 million operations. plus two key

A finger positioning overiay combined with fight positive activalion key
pressure gives good operator “feel”. and an on-board tone generator
gives aural key press feedback

The unitized keyboard surface s spiiproof and dustproot. This plus
the high notse immunity of CMOS circuitry makes the VP-601 and VP-611
pamculavly smted for use »n hosme environments.

single 5-volt, D

buffcw stputis T

“ﬁ\""

COMPUTER POWER SUPPLY

#beaunful Milwaukee power supply. _ |
Fully regulated and crowbarred with
heat sink and fan. Gives 5V at 15A plus
5V at 7.5A plus 12V at 7.5A plus 12V at
3.5A. Each voltage separate and float-
ing. Very compact cubic design, stand-
ard parts 16"'x10"'x7"”’ 110VAC 60lbs
$75.00 plus freight {$10.00). Limited
quantity, subject to prior sale.

$100 SYSTEM CARD

CPee 101 JRed i esris
Do you need an S-100 system that will out-
perform the mass marketed systems in vers-
atility, price, and speed? Perhaps the CP-10-1
system card will fill that need. The CP-10-1
has all the CPU (8080} Disc Control {1771)
and 10 {8255) needed for a disc based CPM
system. Interfacing to all common 8°° and
5% drives. (Shugart, Memorex, BASF,
Siemens, Wang). A system consisting of a
32K memory card, the CP-10-1, an S-100
back plane, a terminal (stand alone or $-100),
an 8’ disc drive, keyboard and power supply
can be built for about $2,000.
FEATURES:

*2 Mhz 8080-A

*EiA RS-232 port, 110 to 9600 baud

eFully vectored interrupt {TMS5501})

*0On board digital data separator

*2K bytes EPROM

*24 Fully handshaked 10 lines

*Dual mapped 10

sCassette interface on board

*S-100

*Fully buffered

$495

Sublogic 3D Graphics Driver..... ..$ 45.00
For 8080 8" disc

CCPM 1.4 ... ...$130.00
‘CPM 2.0

€SID debugger
¢MAC assembler .
¢TEX text editor ..
¢DES despooler ...

¢CPM manual set
copynght Digrtal Research

¢FORT/ /80 fortran for 8080,280,8085
¢FORT//80 manuals
<C-BASICII .

capyright Arkan Electronics

For 08I, Cl, on cassette

$ 99.00
..$ 20.00
$175.00

Starfighter .. 8.95
Alien invaders 8.95
Seawolfe ....... 8.95
Tank for two ... 7.95
Bomber ... 8.95
Barrierball ... 7.95
Breakthru 7.95
Fighter pilot ... 5.95
Killerbot ....... 5.95
Lunar Lander 4.95
Concentration ... 5.95
Joystick, data 3.95
CI-P Cursor ctr! $ 11.95
Renumberer . ... $ 7.95

Ask for our giant list of settware available for
Apple ;,, Pet , TRS-80 ., by Pregramma Int,
Instant Software, Creative Computing, Hayden
and Softape.

DISKETTES

8"’ Control Data or Wabash
8" Dysan -
5% Control Data or Dysan
Order 10, save 10% get a nice box.

ramisay elacionics

DM-700 Multimeter Kit

DC, AC Vcits: 100 UV 10 1000 V, 5 ranges

DC, AC Amps: 0.1 MA to 2A, branges

Ohms: 0.1 ohm to 20 meg ohms, 6 ranges
A fully protected, 10 megohm input, 3 % digit

0.1% lab quality DVM kit.
Complete kit
AC adapter.
NICAD pack .....
Probe kit. 5

CT-70
Counter Kit

A beautiful 10 Hz to 600MHz lab quality
counter kit. Uses the latest LS| circuitry.

7 Digits, 0.1sec/ 1.0 sec gates
25 Mv sensitivity to 150 MHz
1 opm stability 20°C to 40°C.

ARKON KITS

All ARKON kits are complete with printed
circuit board.

MA 1003 Car Clock Kit
MA 1023 Car Clock Kit.
Decision Maker Kit .....
Transistor IW Amp Kit
555 IC Timer Kit.
555 Code Oscillator Kit.....
Code Key Brass WWII .......
RS 232 1o TTL Converter Kit.
LM 380 Audio Amp Kit
Crystal Radio Kit .....
He-Ne Laser Kit ...
TRS-80, Apple I1 16K Upgrade Klt
LCD Alarm Clock Module Kit..
VD-1 Video Modulator Kit.
TD-1567 Tone Decoder Kit ...
FM-1 Wireless Mike Kit .. .
FM-2 Wireless Mike w/ Preamp Knt
Whisper Light Kit . .
Music Light Kit .
LED Blinky KiL.
Siren Kit..

Mad Blaster N01se Generawr
UT-1 Universal Timer Board

Complete kit ...
AC adapter...

NICAD pack ........... -
Telescopic antenna.....

|

SUPERBOARD I1-4K Computer-

on-a-board ... $3415.00
CHALLENGER IP —Superboard

inbox & P.S. $495.00
SUPERBOARD 8K Memory expansion

(8)CIDS® s e 480+ - e w00 ot $60.00
SUPERBOARD memory expan sion

PCB (24K}, data ... $50.00
CHALLENGER 4P —8K wnh scund

colour, 10 .............. .$1.045.00
CHALLENGER 4PMF -4P wlth

minifloppy + 10 ... $2,559.00 ‘

WE MAIL ORDER APPLE ,,COMPUTER PRODUCTS. ASK FOR OUR COMPLETE PRICE LIST.

SD SYSTEMS

A fulty compatibtle line of S-100 system cards.
Full data and specs on all kits sent free on
request.

TX-80

DOT MATRIX PRINTER

RE641 6 VIDEO TER MINAL Expandoram | $-100 Board Kits DESCARIPTION  The TX-80 is a self unit, B with and housing. It is a;vactol
0K  $299 SBC-100 $375 :;d;;z::rm v:a(u I;i 1(:0.:\:;0\::1““(2: (;t;l h:a: I‘:v:hand printing speed of 150 characters per second using
. -aracters. The printi esare supporte
DISPLAY: 16 lines of 64.Charamers ;gz gggg 3_88%_530 ter Kit :2?}3 expensive watch type ruby jewels imuring minimum  friction
FORMAT: 5x7 Dot matrix antegi and wear. The plug used fits any CENTRONICS 2ype interface
VERT SYNC: 60 Hz Xtal controlied 48K $599 MP8-100 $325 making this Dot Matrix Printer compatible with all types of mini
HORSYNC: 15,840 Hz Xtal controlled 64K $650 ExpandoProm $225 and micro-computers thus giving it  wide range of aperations
VIDEO O/P: 1v Peak 10 peak Expanderam I VDB 8024 $475 The printing paper used is readily aviilable at all office supply
10: Parallel, 20 Ma, RS232 0K $399 Versafloppy | $325 houses. Varlous interfaces provided s options, including EIA
DATA RATE: 110 to 9600 baud 16K $525 Versafioppy i1 $450 RS 232C. mikes the EPSON Model Tx-80 Dot Mawix Printer an
POWER: SVDC1A, +12VDC.1A 32K $650 o:ts:ndmg zq:l:ment designed an(;mass or:duced to Droviule
. the business an ome computer markets with an excepiional-
ggg::g E't of all parts .. :1?232 ZEE 25(7)8 ly inexpensive, sturdly built and highly reliabie dot printer TX-80 with parallel interface ....$995.00
B ower case option . .
RE6416: 5V pow. sup. option $ 16.95 .
. - 8210 PET cable....... 8110 PET 2001 interface board ......$ 83.00
REGA16: 12V pow, Supply..... * 16.9 - SAR?(?)E A'!!g;rGHIER BhUARD 8220 TRS-80 cable expansion . 8120 TRS-80 interface board $ 70.00
JANA KITS el s systefn%ﬁl"éef‘u:i":;dm"“’%s 8221 TRS-80 cable bus. . 8130 APPLE Il interface board ...... 513508
. : Al 3 i 8230 APPLE Il cable ... 8140 RS232 interface board ..........$ 95.0
:”I‘éar?: ‘:jllt's i;e::isn%'e'med CIDER boagdé 05 s;;::?;gz;:ie::ii:(sel:),l:;::i;:qu"ed‘ Bics Above items sold with printers only. 8160 IEEE interface board ... $150.00
u adlight r T R premenl it . - .
12 volt high power flasher . ..$ 595 ABS100 .o ..$29.95
0-22 volt 1 ampere power supply ..$18.95 $-100 Edge Connectors 55 95 each COMPUTER FANFDLD PAPER CD
Single channel colour organ, 300W z ggs Specify soldertail or wire wrap. Single Double Triple Quad Labels— one up )
Electronic siren Y 00 5 9 N Vo e
- ; E q 8% x 11 $10.00 $30.00 $44.00 $60.00 3% x15/16" ....... $ 7.00
Shimmer light kit . $ 7.2 MULLEN EXTENDER BCARD 9% x 11 $17.00 " & X 27716 620,00
Xenon strobe kit $15. The best extender board made, complete
. T ARSI 15x 11 $17.00 $45.00 $65.00 $ 7.00
3 channel colour organ, 300 W with a digital probe for in circuit checkout and X o o
30 watt soldering iron kit ................. racing «ooooveeiieeee e ..$69.00 Price per thousand. Add 5% for shippirig.
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21 .. e DELAY LINES
Wait a millisecond? Tim Orr

tells you how.

25........ STANDING WAVES
Stationary motion, visible ripples

and why they make antennas

the way they do.
31 CONTEST!

Slurp, drool . . .

~  PROJECTS

o \d ‘
NN LY 13....... CLICK ELIMINATOR
‘1 g . Have you been saving those old 78s?
Py s i Now you can play them without undue
B AR S -5 aural pain.
' J 40.......... SOIL MOISTURE
INDICATOR

Do your plants pant annoyingly?

Build this one!

61....FUEL LEVEL MONITOR
Most cars aren’t good to the last

drop. Save yourself some trouble.

55........... 16K RAM CARD

Dynamically different. End your
memory woes with this
simple breadboard.

Due to production difficulties QRM was not
included in this issue. Our apologies to rea-
ders, Bill Johnson will be back next month.
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COPYRIGHT

Afl material 15 subjecl to worldwide copyright protection. AN

reasonable Care 15 laken to ensure the accuracy of the infurmation.
1 ET| PLB Patterns are copyright. No company may sell

DOards to our designs without our permission.

LImBILITY
WISt every effort nas besn made to ensure that all constructional
projects referred 1o 1n this edilion wilt aberate 33 indicated el
ficiently and properly and that all necessary components
manufactLre the same will be available, No responsibiity whnluevev
1s accepted in respect of the failure for any reason af all of !
praject to gperate effectively or at all whether due to any tault m
gesign or otherwrse and no responsibility 15 accepted for the faiture
to obtainingany component parts in respect of any such proect.
Fuither ao responsibility 15 accepled In respect Gf aoy Injury or
gamage caused by any faull in the design of any such project 33
atavesa

SUBSCRIPTIONS
$14 (one year), $26 (two vears). ForUs add $3/yr., omev countries
$5/yr. Please specify 1t subscrintion i1s new or a renew,

EDITORIAL QUERIES

Written queries can only be answered when accompanied by a
selt-addressed, stamped envelope. These must relate lo recent
artixles and not involve ET1 staft in any research. Mark your letter

BACK ISSUES AND PHOTOCOPIES
Previgus 1ssues of ET1-Canada are avarable direct trom our office
for $3.00 each Please specify i1ssue Dy the month, no! by the
fesiures you require. 1977 15sues avaniapie: Fe' May, July 1978
insugs avarable: Jan. Ao

Can supbry pROtocoDIES of any article published in
ET1.Canada, 101 which the charge 14 $2.00 per articie. regardiess ot
length. Piease specify issue and article

BINDERS
For ETI are available for 36 75 including postage and handhing.
Qntarto residents add 7%

SELLET

ET1'15 availabie for resale by component storas. We can otfer s good
dissount and quite 3 big bonus, the chances are customers buying
the magazine will come back {0 you to buy thewr compaonents
Readers having trouble getting their copy of ETI could suggest
Lo their companent store manager that he souid stock the maga-

COMPONENT NOTATIONS AND UNITS
We normally specify components using sn internalional stangard,
Many readers will be unfamiar with this but it's simple, less Ilko|y
to I#ad to ercor and will be widely used sooner or later ETI
ovtld for sooner!
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gsistors are trasteq Sunitarly: 1.8M ohms is wu S65 onme
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PCB SUFPLIERS

Currentiy 1he following companies actively suppdly ali o1 sapve PCBs
for ET) projects. Weite for complue ordering intormating

BAR Elauromu P.O. Box 6326F, Hamilton, OMlno L9C 6
Serctrum Elecironics, Box 4186, Sin ‘D, Hamilton, Ontar Lav
L5; Wentworth Ejecironics, H No. 1, Waterdown, Ontario LOR
2HD: Danocinths Inc . P.O Box 261, Weitland, M 48185, USA




DOMINION RADIO & ELECTRONICS COMPANY

A DIVISION OF DREECO ELECTRONICS LTD.
THE HOME OF RADIO & FLECTRONIC SUPPLIFS

PCBOARD SPECIALS | BLACK CONDUCTIVEFOAM POWER TRANSISTORS

USED FOR STORING C MOS NPN TIP 31 Lo
Epoxy Base PC 3x5" )} /7
6 X6 H 256 0a $1.49 ea. /A
137" x4 35¢ ea
1376 ...oooinnns 50¢ ea = = TIP 32 PNP PLASTIC
[
ETCHANT SWlTCHES PRIME LED'S /ﬁ
30 MM DIAMETER
;,g S 2 iig SPST TOGGLE ............. .88¢ RED......MIL30R ......ovornere. 29¢
""""""""""""" DPDTSLIDE .....ceeveneeenn. 276G GREEN.....MIL30G ............. 39¢
14002 ..oovviniiiennns $14.95 CHERRY #E 61 oo 69¢ YELLOW. . MIL30Y o A
GRAYHILL 50 MM DIAMETER
T0 ORDER FVESWITCHDIP.....5275 | Beoey ™iavsas T e
SENDDOC':’IRIzIEOR: TO YELLOW...... MIL50Y ........... 39¢
RADIO & ELECTRONICS CO. 0-1 MA METER G HOBBY MOTOR
535 Yonge Street

Toronto M4Y 1Y5 Ont.
Send cheque, money order, Master-

A9 ea
charge or Chargex/Visa, bank name,

6to 12VDC
number & expiry date.

;);tarti‘c.) r(?siden;s aIIovg 7% tax.f A:oc\;v 22 VAc TRANSFOR MER PI- 259 CONNECTOR
i ' 5@ 89%a MY

Minimum order $5.00.
PLEASE SPECIFY RG 8 OR RG 58.

PRICES SUBJECT
TO CHANGE.

AUDIO MIXER KIT $49.95 | 16 CHANNEL MULTI- MODE LED CHASER

16 CHANNEL LED DISPLAY

. || OVER 60 SELECTABLE MODES
2 i‘j;ﬁgrihl‘;g%‘t””h RIAA Equalization || ,op6EESSIONAL STYLING $32.95
individual Level Controls Plus Master *OPERATIONAL DATA INCLUDED

Number of Inputs

Frequency Resp. *COMPLETE IC CIRCUITRY TO ENSURE RELIABILITY
;20 Hz. to 30 KHz. *ADAPTABLE TO 120vac

input Sensitivity USING POWER SUPPORT KIT {extra)
:.005v input for 1v output (Phono) *PCB INCLUDED
;o 100mvi tfor 1 tput {Aux.

o D e 0T024 VOLT POWER SUPPLY KIT

;. Bvolts
$49.95
; 0.01% at 1 volt output L

ATRUE 0TO 24 VOLTS CAPABLE OF DELIVERING

ADD ON 30ARDS SOON TO BE AVAILABLE: 1 AMP CONTINUOUS.

1....EXTRA INPUT BOARDS || COMPLETE DATA, PCB, AND HEAT SINK IS INCLUDED.
2....CUEING ON EACH CHANNEL A MUST FOR THE ELECTRONIC HOBBYIST OR

3....LED VU OR STANDARD VU STUDENT.
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NEWS

Solid State Printer

R-Ohm Corporation has intro-
duced a new generation of solid-
state  thick film thermal print-
heads— the first to incorporate all
required circuitry mounted direct-
ly on the substrate.

32-bit, 12L drive circuits, as
well as shift registers and diode
arrays, are provided in 40-pin
flat pak chip-carriers which are
mounted directly to the print-
head substrate adjacent to the
printing element.

Utilizing this new technology,
thermal printheads can now be
supplied with single element print
widths of up to 10 inches. Line
speeds of 2 milliseconds can be
achieved, and dot densities have
been increased to as many as 8
dots per millimeter. Another
advantage is the fact that both
graphics and alphanumeric read-
outs can be achieved from the
same head.

This

new construction

technique plus the elimination of
external drivers, diode matrices,
shift registers, and their associated
cabling has greatly improved re-
liability and head life, accerding
to R-Ohm. A minimum MDLBF
of 100 X 106 is guaranteed. To
accommodate  these  discrete
devices in the past, the printhead
designer has had to cope with a
large PC board surface, possibly
a layered board plus copious
quantities of difficult-to-align
flexible cable.

Applications include facsimile
equipment, ticketing machines,
electronic scales, instrumentation,
portable instrumentation, plotters

and graphic  displays, data
processing  terminals, medical
diagnostics, weather map

printouts, typewriters, point-of-
sale terminals, etc.

For additional information,
contact R-Ohm Corporation, P.O.
Box 19515, Irvine, California
92713.

‘Nother Apple Add-On

California Computer Systems
latest product is the Model 7811B
Arithmetic Processor Unit,
designed to increase the execution
speed of Applesoft 11 programs as
well as to increase the number of
math functions available to the
programnier. The increased speed
allows the Apple 1l to produce
more sophisticated high resolu-
tion graphics.

The card employs the
AMI9511  APU, a hardware
tloating point unit powerful

enough to decrease program exe-

cution time by up to one order
of magnitude. This arithmetic
processor provides high perfor-
mance on fixed and tloating point
arithmetic operations and on
floating point trigonometric oper-
ations, and greatly enhances the
mathematical capabilities of the
Apple 11

The board will execute all
Applesoft 11 arithmetic functions,
plus additional functions not
available in Applesofi II. These

additional  functions include
ASIN(x), ACOS(x), LOGI1{(x),
SINH(x), COSH(x), TANH(x),

INVERSE(x) and PI

ELECTRONICS TODAY INTERNATIONAL—-MAY, 1980

Test Your Logic

In a convenient benchtop pack-
age, are forty precision-threshold,
high speed, high impzdance logic
state indicators, combined with a
unique and highly flexible trigger-
able latching circuit. USC’s LM-3
with its 40 easy-clips connected
to the 1C pin, test point, breuk-
point o: bus line combination
you select, the LM-3 40-LED dis
play accurately tollows the data
Or freeze the display in any of a

number of ways: In RETRIG
mode, LATCH mode, or RUN
mode.

The LM-3 offers unprece-

dented tlexibility in logic family
compatibility through a unique
threshold-selection scheme. Three

methods of

determining logic
threshold levels are provided:
A fixed +2.2VDC threshold, a
variable threshold, and a supply-
dependent threshold.

For further information con-
tact: Len Finkler Ltd., 25 Toro
Road, Downsview, Ont. M3] 2A6

[

Old PCBs

Wentworth Electronics informs us
that they can now supply pcbs for
ETI Projects dating back to our
first in February, 1977.

Enquiries should be sent to
Wentworth Electronics, R.R. No.
1, Waterdown, Ontario LOR 2HO.
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WHAT'S NEW
IN HOME
ELECTRONICS?

Find out in the latest
Heathkit Catalogue. It’s filled with
exciting kits in every price range,
all easy to assemble, all at build-
it-yourself savings.

Discover the fun you and your
family can have building your own
home computer, stereo system,
color TV. Discover the pride of
saying, “l built it
myself’ It's easier

than you think.
Send today for your
7 FREE Heathkit
‘.. =) ! Catalogue.
'.‘3."_‘ =~

Heathkit
If coupon is missing, write

Heath Company, 1480 Dundas Highway East

Mississauga, Ontario L4X 2R7

Send For FREE Catalogue Today!

Send to: Heath Company, EVO580
1480 Dundas Highway East
Mississauga, Ontario L4X 2R7

Send my free Heathkit Catalogue now.
| am not currently receiving your
catalogue.

Name

Address

City Prov M

Postal Code

Circle No.4 on Reader Service Card.
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No. 1 Returns

Seven years ago Volker-Craig Ltd., Waterloo,
Ontario, Canada-based computer terminal
manufacturer, came into being. The first
terminal produced was purchased by Dr.
Barry Wills, systems design (engineering)
professor on the University of Waterloo
campus, and a computer software expert. He’s
had it ever since. In the meantime the
company has become the largest computer
terminal manufacturer in Canada and is com-
peting successfully in international markets
as well (80 per cent of its sales are out of
Canada). Recently Volker-Craig’s 10,000th
computer terminal came off the line. Because
the first computer has become of consider-
able sentimental and historic value to the
company the president, Mike Volker offered
to swap No. 10,000 for No. 1. The exchange
was recently completed in the company’s
14,000 square foot new head office in
Waterloo.

Cat News

The 1980 Component Data Catalog is now
available from Intel Corporation.

The catalog contains device specifications
and functional descriptions for the company’s
commercial, industrial and military devices,
support products and services. Listings in-
clude data on the newest Intel products, in-
cluding the one megabit bubble memory
device and support chips, the 2920 signal pro-
cessor and the 8089 16-bit I/O processor and
peripherals.

The catalogue costs $7.50 and may be
paid for with Visa or Mastercharge. Copies
may be ordered from the Literature Depar-
ment, Intel Corporation, 3065 Bowers Ave.,
SC3-3, Santa Clara, CA 95051.

New Look ETI

Yes, we're the same magazine but we’ve done
a bit of spring cleaning. We couldn’t let such
major changes in print quality and design go
without mentioning it. Those of you who
purchase copies on the newsstand will also
have noticed that extra quarter on the cover
price.

As most of you will notice, we've gone
over largely to glossy paper — this reproduces
pictures much better than the paper we have
used until now; at least that’s the theory. By
the time we see the first copy it’ll be too late
to alter this piece! The extra cost is consider-
able — like a 50% increase — and we’ve only
been able to hold the rise to 16.7% because
our sales have been increasing recently. We
must also thank the advertisers for their
support — they’ve shown a lot of faith in
these changes.

The new design has been introduced to
make for a ‘cleaner’, less cluttered appear-
ance: we hope it works.
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Multisignal Distributor

Sony of Canada Ltd.’s Industrial Division
has announced the addition of the MD-1210
Multisignal Distributor to its line of video
products.

This multi-function unit features a NTSC
color sync generator, sync distributor, subcar-
rier phase shifter, cable compensator, tally/
intercom and return video facilities — all in
one unit.

The MD-1210 accepts up to five color
cameras (three studio and two portable).
Each camera output has both composite
out (VBS), so a video monitor can be con-
nected directly.

For more information, contact Sony of
Canada Limited, Industrial Division, 411
Gordon Baker Road, Willowdale, Ontario
M2H 286.

More Cupertino Counters

Two new high-performance CMOS counter/
driver chips with 4% digit capability and dir-
ect interface to non-multiplexed (static)
vacuum-fluorescent displays have been an-
nounced by Intersil, Inc. The ICM7236
decade counter provides a maximum count of
1999, while the ICM7236A is intended for
timing purposes and provides a maximum

ELECTRONICS TODAY INTERNATIONAL-MAY, 1980




count of 15959. Both devices include on-
chip decoders, output latches, count inhi-
bit, reset, and leading-zero blanking circuitry,
in addition to 29 high-voltage open-drain P-
channel transistor outputs.

High frequency counting rates are guaran-
teed to 15MHz, with typical rates of 25 MHz
at § volts. Low-power operation is at 100uW
quiescent drain current; devices are fabricated
with Intersil’s proprietary high-density MAX-
CMOS process for high-performance, low-
power applications.

Applications include counting instrumen-
tation, automobile tachometers/speedome-
ters, and laboratory timers. The ICM7236
and ICM7236A are available from stock in
standard 40-pin plastic packages. Price is
$4.25 (US funds) each in 100-unit quantities.

For more information, contact Lenbrook
Industries Ltd., 1145 Bellamy Road, Scar-
borough,Ontario M1H 1HS.
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Video Generator

Hickok Electrical Instrument Company has
an inexpensive, compact video generator of
special interest to the industrial video and
security maintenance world. Designated as the
Hickok Model 240 Video Generator, it is
designed for CCTV and monitor applications
as well as VTR and regular TV adjustment
and repair.

Features of the new unit include both
video and adjustable RF output, a 10 step
gray scale staircase, 3 and 10 bar gated
rainbows, a trigger output for use with
scopes and a built-in battery check position.

Controlled by a single, thumb operated,
integrated slide switch, the new Model 240
generates 11 video or RF patterns. It can
operate off of an AC adaptor (included with
unit) or two easily installed 9V batteries
(not included). Two output leads provided
with the unit are conveniently stored in its
snap-on protective thermoplastic cover.

The ten gray scale staircase simplifies de-
tection of video compression, poor band
width and other problems in almost any stage.
The three gated rainbow permits fast, easy
chroma checks and is especially useful on
vectorscope measurements.

Hickok Instruments are available from
H. Rogers Electronic Instruments, P.O. Box
310, 595 Mackenzie Ave., Units 1 & 2,
Ajax, Ontario, L1S 3CS.

Over the past 25 years, you may have heard
more Oaktron speakers than any other single
brand—without knowing it.

If you've added a custom sound system to your
car, you may be hearing Oaktron every time you
drive. Oaktron has made speakers for most of the
well-known U.S. manutacturers and instalters of
audio products. You've heard Oaktron in cars,
living rooms, airports, and theaters—and you've
liked what you heard.

INDUSTRIES INC

Ask for
Oaktron’s
latest catalog.
Represented
in Canada
by:

Oaktron's
ropular

51 -
> omnaltronix Itd. ™ cAé:-;;:;
_ 2056 Trans Canada Highway

‘) Dorval, Quebec H9P 2N4

Tel: {514) 683-6993

See
thelogic

— of it all

with B

B&K-PRECISION

logic and pulser
probes

i

DP-50 $76.80 DP-100 $139.95

Armad with only two portable instru-
ments, you can now trace logic levels
through the most popular types of
logic circuitry. .. TTL, MOS, CMOS,
even HTL and HiNIL.

The new B&K-PRECISION DP-100
is a digital pulser probe that's a great
aid to fast analysis and debugging of
integrated circuit logic systems.
Simple to operate, the DP-100 can be
used alone or with a logic probe or
oscilloscope. It generates a “one
shot” pulse train at a 5 Hz rate and
senses circuit conditions to pull an
existing high state to a low or a low
state to a high.

The B&K-PRECISION DP-50 is the
digital probe that offers more than
logic. In addition to logic status, it ac-
tually displays pulse presence to 50
MHz. The intensity of its PULSE LED
reveals the duty cycle of the signal
observed.

Both the DP-50 and DP-100 are
well protected against overload and
accidental polarity reversal. You can
see the logic of it all today! Contact
your B&K-PRECISION distributor for
immediate delivery. '

o4 PRECISION

DYNASCAN
CORPORATION

ATLAS ELECTRONICS LIMITED
50 Wingold Avenue

Circle No.39 on Reader Service Card.

Toronto, Ontario M6B 1P7

\Tel: 416-789-7761 Telex 065-24140 )
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Same looks. More guts.

ENSEN TRIAXIAL

The speaker on the left is
the best selling, most popular
car stereo speaker ever. The
Jensen Triaxial® 3-way speaker
system.

The speaker on the right
is the one that’s replacing it.
The new Jensen Series | Tnax!
The one with even higher effi-
ciency. More power. More guts.

Sure, they look alike.
But the similarity ends
there.

Higher power
handling.

Believe it. The
new 6" x 9" Series I
Triax is rated at 50
watts continuous
average power, com-
pared to 30 watts for the
old Triaxial. Which
means it’ll take more
power—more heat—and
more abuse from h_i%lh power
car stereo units, without sac-
rificing musical accuracy at the
expense of high volume levels.

Why can it take more
Power? Because of its new,

arger oven-cured one inch voice

coil. It offers 66% greater
power handling for superior
durability. And because the
special piezoelectric solid state
tweeter is virtually indestruc-
tible, yet sensitive to every
musical nuance.

Flexair® nm
suspension.

Piezoelectric solid
state (weeter

The efficiency expert.

Like all of the new Jensen
Series | speakers, the Triax 1s
more efficient than ever, thanks
to our special high compliance
cones with Flexair® nim suspen-
sion, 4 Ohm impedance and
new, more efficient motor
structures. Which translates to
very high efficiency that lets

20-ounce one-piece
ceramic magnet

Jensen Series I speakers play
louder with less power for
smoother, distortion-free music
In your car.

JENSEN

The thrill of being there.

For the name and location of your
nearest_Jensen dealer, write:

len finkler limited
25 Toro Road
Downsview, Ontarlo M3J 2A6

Telex: 065-24010

Circle No. 30 on Reader Service Card.

40% preater power
handling capability

B Oven-cured one inch

voice coil.

More improverients.

The Series I Triax fea-
tures an improved, 20-ounce
ceramic magnet structure for
deep, well-defined bass. Also
anew, rugged gasket for a tight
acoustic seal. Black zinc
chromate plating insures cor-
rosion resistance.

We also designed it to be

easier to install than the old
Triaxial with the stud-
mounted grille.
Some things don’t
change.

There are some
things we just couldn’t
improve. Like the idea

of an individual woofer,
tweeter and midrange
balanced for accurate
sound reproduction.

We also haven’t

changed our commitment
to quality. And to back it up,
we steadfastly support our full
line of Jensen Series I speak-
ers with an excellent one year
limited warranty.

“But they still look

the same...”

You say you still can’t see
any difference between the old
Triaxial on the left and the new
Series | Triaxial on the right.
Maybe not. But you sure will
be able to hear the difference.
And after all, that’s the guts of
the matter.

“Traxial” and “Tnax” are the registered trademarks
identifying the patented 3-way speaker systems nf

Jensen Sound Laboratories. (U.S. Patent No.
4.122.315)



Mini-Size
Indoor Antenna

Winegard Company has
introduced a new mini-sized VHF-
UHI-FM antenna designed to re-
place and outperform ‘“‘the rabbit
ears” in apartinents and homes
where an outdoor antenna is not
feasible.

Designated AT-5001, the an-
gold-coloured adjustable (7°6” to
8’3”floor to ceiling pole. It re-
adjusts from 7°6” to 8°3”. It re-
ceives channels 2-69 in colour and
black and white plus FM stereo
stations. Recommended for city
and suburban locations.

Package includes antenna,
wire, VHI'-UHF-I'M band separa-
tor and two plant hanger hooks.
Nothing else to buy, installs with
a small screwdriver. Suggested
retail is $44.75 (US). Available
at many discount department
stores and through TV service
dealers. For details write to:
Winegard Company, 3000 Kirk-
wood, Burlington, lowa 52601.

(In Canada, Omnitronix Ltd.
see ads in this issue for address.)

Motorola Amplifiers

Two new Motorola hybrid power amplifiers
designed for conventional and cellular mobile
radio communications — the MHW820 -
which provide 20 watts and 7.5 watts, resp-
ectively, of wideband power between 806 and
870 MHz, have been introduced by Motorola.

The MHW820 has three common emitter
amplifier stages, and provides a minimum of
19 dB gain at 20W output power. At full
power output, input power is 250 mW (max.)
and harmonic distortion is -58dB below the
carrier or greater.

The MHWS808 has two cascaded stages, a
Minimum gain of 14.8 dB, and a maximum
harmonic output of -52 dBc.

The modules use a copper heatsink; the
circuit substrate material is beryllium oxide
for excellent thermal conductivity, and the
circuit conductors are gold.

Each module can be used as an output
stage or as an output stage driver. Input and
output impedances are already matched to
50 ohm systems. A 30:1 VSWR does not
damage the output stage regardless of phase
angle.

The amplifers are stable over an input
power range from 0 to 250 mW, with supply
voltages from 10 to 16 V and a load VSWR =
4:1. In addition, spurious signals are held to
-70 dB or better in a 50 ohm system, the

Calendar Dates

The National Planning Committee

for Electrical Electronic Showcase

announces a new Regional format

for future shows as follows:

1981 -—Toronto, Feb. 19, 20, 21

1982 —Winnipeg, March 4 & §
—Calgary, March 17 & 18
—Vancouver, March 31st &

April Ist.

1983 —Montreal, dates to be
announced.
~Maritimes, dates to be
announced.

Chairman  of the National
Planning Committe, Andy Durban
explained that this new Regional
concept ‘“‘conforms to the recom-
mendations of exhibitors as
expressed in the post '79 Show
surveys as well as at numerous
industry meetings.

For more information contact:

A. Durban, Electrical Electronic
Showcase, 14-395 Berry Street,
Winnipeg, Man. R3J 1N6.

Salon International de [’Ordin-
place at Montreal’s Place Bona-
computer industry event will take
place at Montreal’s Place Bonad-
venture, from June 4-6, 1980.

In terms of attendance and the
number of exhibitiors, it will be
the largest and most authoritative
computer show and conference
ever held in the Province of
Qucbec.

More than 200 of the com-
puter industry’s leading suppliers
of systems and related equipment
will exhibit in the show — an elo-
quent testimony of the growing
importance of. the computer
market in Quebec.

The show and Conference is
managed by Industrial Trade
Shows of Canada Ltd. and
sponsored by the Canadian Infor-
mation Processing Society. For
more information contact: Reg
Leckie, Show Manager, 36 But-
terick Road, Toronto, Ontario.
M8W 378.

The Board of Directors of the On-
tario Electrical League has ratified
plans to hold an Electrical Show-
case on February 19, 20, 21,
1981. The show location has been
moved to the newly renovated
Automotive Building in Exhibi-
tion Place, Toronto.

The rationale for changing
from proposed May, 1982 date to
February, 1981, was to avoid the
very busy spring timing when
most electrical contractors in On-
tario are too busy to attend, and
the contlict with the A.M.E.U.
Equipment Show which is sche-
duled for 1982.

Industrial Trade Shows of
Canada, has again been appointed
to handle space sales, attendance
promotion, and show production.

ELECTRONICS TODAY INTERNATIONAL—MAY, 1980

amplifiers’ input impedance will not create a
VSWR greater than 2:1, and a quiescent
current drain of 125 mA or less.@

AUDIO ON THE MOVE

Mitsubishi builds true high-fidelity audio systems for your
car or van. The model RX-79 exemplifies our approach.

20 Watts RMS per channel using balanced transformerless
circuitry for lots of audio power. Auto-Reverse Cassette for
continuous play. Tape automatically ejects when power
switched off. Fader, Balance, Bass and Treble controls for
sound as you like it! Separate dial illumination — green FM
— amber AM. Five AM or FM Push-buttons for station
selectiors. All these features plus more and super technical
specifications too.

RX-79 — one of thirty-one superb automotive audio products.

Sugg. List $399.95

Melco Sales Canada inc.
900C Denison Street

Markham, Ontario L3R 3K5
(416) 495-7728

MITSUBISHI®
CAR AUDIO
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| | AVAILABLE!
15IVIHz Oscilloscopes
$S695.

FST. INCLUDED

THE BEST BUYS

The Model 65310 is a truly portable, dual trace,
15MHz scope offering battery operation as a standard
feature. This is an ideal oscilloscope for the service -
man who needs a combination bench and portable
instrument. This scope is packed with features:

* QOperates from 3 power sources:

1} Rechargeable NiCad batteries
2) 120VAC line (also charges batteries)
3) 11 — 30vDC
3" High Brilliance CRT
Fully Automatic Triggering
Built-in Calibration Source
Trace Rotator
2mV Vertical Sensitivity
Operating Modes CH-A, CH-B, Dual, Add/Sub
Chop, and X-Y
WEIGHT: 13.b Ibs.
OPTIONAL ACCESSORIES: Combination 1:1 and
10:1 switchable probes{compensated). Priced at
$39.00 F.S.T. included.

Vinyl carrying case for Model 656310 only, priced

at $62.00 F.S.T. included.

each

The New METERMASTER Model 65610 scope
employs an extremely bright 5 rectangular CRT
with internal graticule. External DC operation

permits floating measurements. Take a look at the-

features this scope has to offer:
* QOperates from 2 power sources:

1} 120V AC line

2} 11.5 =30 VvDC
Frequency Response 16MHz(-3dB)
Fully Automatic Triggering
Built-in Calibration Source
Trace Rotator
HF Rejection
5mV Vertical Sensitivity
Operating Modes CH-A, CH-B, Dual, Add/Sub
Chop, X-Y, and Z modulation.
WEIGHT: 16 lbs.
OPTIONAL ACCESSORIES: Combination 1:1 and
10:1 switchable probes{compensated) Priced at
$39.00 F.S.T. included.

* ok kK ok kK

Call one of our offices {(below) for a no obligation, free of charge evaluation.

=mmm= [etermaster ======3

R.H. NICHOLS
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PROJECT

CLICK
ELIMINATOR

The Cat Sat On The Mat: or was there one of your favorite records on the mat? Never mind — ETI steps
in to rescue your valuable vinyl from those evil clicks and pops.

EVEN THE MOST fastidious of record
collectors must have some records in
his collection which during their car-
eer have picked up the odd scratch or
two. Perhaps your record collection
dates back to the time before you
obtained that second mortgage, sold
the wife or whatever, to get the latest
in laser controlled fluid damped,
tangential tracking phonograms, sorry
turntable, and the previous system

has left it's mark on these early platters.

In the Click of Time

However, the scratches got there
they are bound to be obtrusive on any
reasonably Hi-Fi set up and even if
you don’t qualify for the title Hi-Fi
purist — someone who listens, not to
the music, but to the defects, real or
imagined, in Hi-Fi chain — the clicks
will distract from your enjoyment.

Enter ETI — we can help. The click
suppressor described here will remove
or greatly reduce the audible trans-
ient sounds — nice phrase — resulting
from scratches on the record’s surface.

Design Decisions

When designing a click suppressor
it is fairly obvious that we have to be
able to tell the click from the caca-
phony as it were. Fortunately a click
has several unique characteristics which
set it apart from a music signal. For
instance it will have very fast attack
and delay times — even high frequency
percussive sounds will delay slowly
although attack witt be fast. A click
will also be of a very short duration—
again musical sounds are in general
of a longer duration.

Once we have spotted our click, it
is necessary to remove it. In our case
we substitute a short period of silence

— subjectively unnoticable — a place
of the clicks.

As our click detection cicuit requires
a finite time in which to operate,
we also have to provide some sort
of delay for the music signal within
the system. Qur circuit, and all the
commercially available units, use a
CCD delay line to provide this delay.
It is the recent availability of this
device that has made the click sup-
pressor possible, or rather brought
it within the financial reach of the
constructor.

Taking Aim

The aim then, as now, was to present
a design for a unit which would remove
the clicks and scratches from music
material contained therein.

Operation was to be indicated by
an LED, and threshold of operation
was to be variable to make the Elim-
nator flexible in use.

DELAY

The full circuit of the right pre-amp and
delay line block is shown in Figure 2, the
left channel circuit block is identical.

The input signal from the pick-up is fed
to ICla, which is wired asax10 inverting
amplifier with an input impedance of 47k.
The output of this stage is fed to the click
detector circuit and to IClb, which is
wired as a second order low pass butter-
worth filter with a turnover point of
about 18 kHz. This stage also has a small
amount of gain in its pass band.

The output of the Butterworth filter is
fed into input pin-5 of IC2, which is a
TDA 1022 512-stage charge-coupled delay
line. The R9-RV1-R11-R12 and RI10
network at the input of the IC is used to
set pin-13 at about 1 volt above ground
to ensure maximum dynamic range on
the delay line, and to bias pin-5 into class
A at minimum distortion. The delay of
about 1 mS.

The output of the delay line is taken
via C4, to another second order Butter-
worth filter (IC3), which removes the
unwanted high-frequency clock signals
that are imposed on the audio signal
by the delay line, and the cleaned-up
signals are then passed on to the click
blanking circuit via volume control RV2.

HOW IT WORKS:

TRANSMISSION o)
GATE

Gi*r LINE RIGHT]
manT outeur
cuck SLpuaE
DETECTOR GENERATOA
LED
]
Leer °t‘!'::"
LD DELAY W ©
O— LINE i

Fig 1.
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Fig 2. Circuit diagram for the audio pre-amplifier
and delay line sections of the Eliminator unit.
Note that only one channel is shown, but both are identical.

Circuits and Components

Figures 2-6 show the schematic for
the Click Eliminator. Figure 2 is the
audio input and delay line circuit.
Figure 5 shows the click detection
and blanking pulse generation
components. Inputs A and B come
from points A and B marked on the
left and right audio inputs
respectively.

Circuits 5 and 7 are the output
blanking (and bypass) and system
clock respectively. The latter is
referred in the audio circuit simply as

AT

T -

C2330p

- Qand Q.

B

P8, :

wad Construction
JEE 23 The unit is assembled onto a single
5ian "\ PCB. and so construction is really
2===x

quite straighforward. Assemble the
board carefully, remembering to fit
rusistors and capacitors first, and ICs
last Sockets are best used for these
devices, especially the high cost

g ems. This will facilitate checking

47k

g and servicing should this be needed.
E’%E - Th: easnesft p_lace ;o malke a i
= 5 A mistake 1s 1n fitting the polansed
H <5 components — elgctrolyrltlcs, diodes
262 ICs etc so check these carefully Itis
EEE best to build up the PSU first and

check this before connecting to the
rest of the circuit.

Next assemble and check the
audio circuitry. Make sure a signal is
present at the level control RV2a and
RV2b. Normally IC8 gates will be
‘open’ and so an audio output should
be present at the phono sockets if all
is well.

If no output is present, check the
audio through to RV2, and if a signal
is present here, the fault probably lies
with 1C6 and Q1. Disconnecting the
base of Q1 will restore output if this
is the case.

Over the Threshold

In use, the unit is connected between
the output of a record player pick-up
and the input of a stereo amplifier.
Volume control RV2 should be
adjusted so that no perceptible
difference occurs in audio sound
levels when the bypass switch is
switched in and out. Pre-sets RV1
and RV101 should be adjusted for
minimum distortion on the Right and
Left channels respectively. Threshold
control RV3 should be adjusted in
use so that LED 1 just operates in the
presence of a "click’.

it should be noted that the relative
amplitude of a “click’ is proportional
to the velocity of the record track past

14 ELECTRONICS TODAY INTERNATIONAL-MAY, 1980




NOTE:

tC4is 741 +12V
IC5 |s LF356
IC6 is NE555 R29
Ql Is 2N3904 T 8 o
LED1 s TIL220 ; R24 2
R20 100k Y ice 7 I ea
R27 1K@ N 6 § 22k
. +12v c8 4 _[
LEFT
INPUT A C7aiCy 2n2

RIGHT o /
INPUT B VNV

\\

iCc5 >
R21 r TOPINS
22k ~ 3 R30 56,12 &13
THRES R28 15k OF IC8
R23 |HOLD -12v 25 k0 -
Y 10k 10k cio | "
LED1 100n
- R31
g 15k
ov
‘ -0

Fig 3. Circuit of the click detector section of the Click
Etiminator. The LED flashes to indicate
operation.

Fig 4 (a). Above: the waveform of the Click
Eliminator blanking pulse straddling the click
waveform, which includes some ringing. Fig
4 (b). Below: the combined waveform show-
ing the blank period inserted into the music.

control, RV3 from its minimum
setting until the click is removed.
This is the correct setting.

LED 1 will indicate the unit
operation, and if it flashes on musical
peaks, chances are you have the
threshold control set too high and are
removing some of the signal as well.
the pick-up head, and decreases as
the head moves towards the centre of
the disc: the threshold control may

HOW IT

The full circuit diagram of the click de-
tector block, which incorporates a “click
identifier,” a threshold detector, and a
blanking pulse generator, is shown in
Figure 3.

A “click™ or scratch has a number of
unique characteristics. It has fast attack
and decay times, and its output is conse-
quently rich in high frequency com-
ponents. Also it appears to a stereo
pick-up head as a set of recorded ant-
phase signals, since it causes purely ver-
tical displacement of the stylus, whereas
normal recorded signals tend teo be in
phase and cause predominantly horizon-
tal movement of the stylus. The ETI Click
Eliminator uses these unique phase cha-
racteristics to provide its primary means
of click indentification.

In the circuit, the amplified pick-up
signals are taken from the outputs of
the two-channel pre-amplifiers (ICla, Fig
2), and are passed to one or other of the
two input terminals of IC4 in Fig 3 IC4 is
wired as a differential amplifier or “sub-
tractor,” and has a gain of about five on

consequently need occasional
readjustment as the record
progresses through its play.

There is no equalisation circuitry
within our design, and so it cannot
be used in place of the preamp in
your system, it must be used in front
of it instead.

When playing damaged LP's
simply advance the Threshold

WORKS

each input. The attion of this IC is such
that it amplifies the anti-phase “click”
signals. but tends to cancel the predom-
inantly in-phase recorded signals, so
that the output of the IC consists of
an audio signal with greatly emphasised
““clicks™ This signal is passed to threshold
detector ICS, which is wired as an open-
loop voltage comparator, with its output
normally at positive saturation.

The “threshold” level of ICS can be
adjusted via panel-mounted control RV3,
so that the output of the IC is just held
high throughout the passage of a ‘“‘clean”
record. Then each time that ‘‘click”
arrives the output of ICS switches to
negative saturation, to produce a large
negative-going pulse. This pulse is to
trigger monostable multi-vibrator IC6,
which has a period of about 5§ mS, and
which drives “‘click indicator” LED 1 on
and drives output transistor Q1 to satu-
ration for the duration of the 5 mS pulse.
The output of Q1 appears as a blanking
circuit of Fig 4.
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Fig 5. Click blanking circuit. Note

That SW1 is the bypass switch.

The circuit of the click blanking block is
shown in Figure 5. Circuit operation is
fairly straightforward. The output of
each channel is taken from its volume
control (Fig 2) and is fed through a times-
ten inverting amplifier (IC7 or IC9), and
is then passed to one half of IC8, a 4016
quad bilateral switch. In each channel, two
of the internal “switches” of the 4016 are
wired in series, and are normally held on
by the high control signal from the col-
lector of Q1 (Fig 4), but turn off from §
mS when a blanking pulse arrives from the
click detector circuit. The output of
each channel is then passed on to the out-

side world via a divide-by-ten (approx)
attenuator network.

Thus, during “clean” parts of the record
the output signal from the delay line is
passed through the click blanking circuit
of Fig 5 via the two series-connected on
switch of IC8 with negligible loss or
gain, but in the presence of a “click” the
two series-connected switches of IC8
open 1mS bedore the arrival of the click
and remain open for about 5 mS, thus
replacing the click with an imperceptible
“blank”.

Note in the circuit that the inputs of IC8
are biased at half-supply volts to enable

HOW IT WORKS

the IC to pass signals with a minimum of
distortion when operated from a single-
ended power supply. The 4016 IC suffers
from a certain amount of control-signal
breakthrough; by using the times-ten
amplifier before the input and a divide-
by-ten attenuator after the output of the
IC, this breakthrough is reduced to in-
significant levels relative to those of the
basic audio signal.

The power supply is a straight-forward
design based on a pair of thiee-terminal
IC regulator, which provide plus or minus
twelve volt outputs. LED 2 is a panel-
mounting component, which indicates
the power on state.

Fig 6. Power supply for the unit.

—0
s2v
Ra7
15 c2t
On +| 4%
—_
T - UOV
+ 7
N =,
Lenz | §22
GND
—12v
-0 H2v
I ’
TE c16
1C12 1S 78L12
€13 1S 79L12

I 100n
ov

LED2 IS TIL220

NOTE:
1C10 1S CD4011 ov
111 1S CD4013

Fig 8. Clock generator circuit.
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Fig 7. Component overlay for the Click Eliminator unit. Nate
that all the components bar the potentiometers mount on this
PCB. The operation LED is also best front panel mounted. ~
RESISTORS (all YW 5%) POTENTIOMETERS SEMICONDUCTORS
R1, 3,13, RV1 4k7 preset IC1 TLO83
29,45 47k RV2 100k log twin gang 1c2 TDA1022
R2 470k RV3 5k Lin Mullard/Signetics
R4,17, 23, 25, 1C3, § LF 356
33, 37, 39, 44 10k 1C4, 7, 9, 741
RS, 6, 30, 31, 1ICé 555
35, 36,41, 42, 15k [} 4016
R7,10, 14, IC10 4011
15, 16, 20, 1IC11 4013
22, 23, 34, 1IC12 78L.12
43, 100k CAPACITORS IC13 79L12
RS& 56k Ql MPS6515
RS9 2k7 Cc1, 2, 15, 330p polystyrene D1-D4 1N 4001
R11 6k8 C3, 4, 9, LED 1, 2 TiL 220
R12, 27, 28, 1k 10, 16, 100n polyester N
R18, 24, a4k7 C5 56p ceramic
R21, 26, 32, 22k cé 100p ceramic
R38, 40, 1k2 Cc7 10n polyester
Ra6 1k8 cs 2n2 polyester MISCELILLANEOUS
R47 1k5 C11, 14, 4u7 25V electrolytlc
. . C17, 18, 1000u 25V electrolytic 120/12-0-12 transformer (100mA), fuse (3A)
Resistors 101-118 for RH channel identical C19, 20 470n polyester and holder, case to sult, DPDT switch
to R1-18 c21, 22 47u 25V electrolytic control knobs, PCB.
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Fig 9. Some typical
waveforms which illu-
strate the timing of
the circuitry within
suanking puLse  the general block of
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Close up of the socket wiring for the Click
Eliminator. Keep these as close to the boards
as possible.

Click Eliminator board.
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l

is fixed.

o
—
1

OUTPUT OF THE
TRANSMISSION GATE

HOW IT

Pin 1 and 4 of the TDA 1022 delay line IC
must be presented with symmetrical
anti-phase clock signals for correct
operation. The basic clock signal of a iew
hundred kHz is generated by a CMOS
astable multi-vibrator formed by ICi0a
and IC10b. The clock signal is taken to

i
-y
A" (EITHER CHANNEL)

WORKS

each channel via a buffer stage (IC10d or
IC10c) and a D-type flip-flop (ICl1a or
IC11b), which provides the required anti-
phase drive signals (from Q and Q out-
puts) for the delay line. The clock gener-
ator has RF decoupling provided by
C16, which is mounted close to the supply
pins of IC10 and IC11.
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8 Handheld 3% digit
LCD multimeter.
Model 2035A:
6 Functions, 32}
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““100 uv — 1000V
0.1uA — 2A
0.1 ohms — 20M ohms
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_:In addition, Model 2037A has 2 temper-
:ature ranges covering -50°C to +1500C.

d
*We carry all Sabtronics instruments. Circle?
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ca complete list.

$2035A Kit. . . ... $114.75%
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$2037A Assembled. . . . . . ... .. $189.751
Zins., Shipping & Handling . . . . . . . $4.75:

£ (Per Instrument) :
tOntario Residents add 7% PST. FST and:
Iduty are already included. Use your Chargex:
Zor Master Charge. Phone orders: (416)
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Kumar And Company
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Mississauga, Ontario LSL 1H2
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CERESIST

RUB-DOWN TRANSFERS

Join the thousands who have found the
EASY way to make excellent PCB's and
professional loaking artwork!

PCBs: More than 30 patterns you can

apply direct-to-Doard to make up a

circuit layout then etch! Also for I|H
use on paper, film etc. 2:1 scale available

for professional work.

un
Alphanumerics: Letters and figures from 10
1.5mm to 4mm height, ideal for cabinets
etc. as weil as PCB and diagram legend.
fte
fte

Schematic Symbols: Now make your

designs ook as good on paper as you A
know they realiy are! A 'mu?t' for DD
electronics draftsmen. FF

Altogether there are more than 60
patterns in the CERESIST range - t
and it's stiil expanding. Easy to apply

and unconditionally guaranteed, once

you try CERESIST you’'ll find it as
indispensable a¢ resistors and capacitors!

FOR MORE INFO, CIRCLE READER SERVICE
CARD No. 3.

DEALERS — GET IN ON A WINNER -~ A GOOD
MOVER AND ONE THAT WILL ATTRACT
CUSTOMERS TO YOUR STORE! CERESIST IS
THE ONLY DRY TRANSFER LINE WITH A
COMPLETE RANGE & GUARANTEED
QUALITY. DEALERSHIPS STILL AVAILABLE
IN SOME AREAS — CIRCLE READER SERVICE
CARD No. 15 (Do it now, it's easy).

HIGH QUALITY

Mail Today
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FREE CATALOG -

OF HIGH PERFORMANCE,
TV AND FM RECEPTION PRODUCTS

BY WINEGARD GO. .

Winegard is one of the most respected names inthe U.S. for its
fine line of TV and FM antennas, preamplifiers and master TV
systems equipment. We now stock these products in Canada
and want you to learn more about them. Let us send you a
complimentary copy of Winegard’s new 48-page catalog.

For Dealers and Serious Hobbyists. ..

¥

1
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TO: OMNITRONIX, LTD./WINEGARD CO.

i 2056 S. SERVICE ROAD
i DORVAL, P.Q. H9P 2N4

{ Please send FREE Winegard Catalag to:

Address

| am a O Dealer O Hobbyist
—
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Generate virtually

any wave
shape

with famous
B&K-PRECISION
cost-effectiveness!

ERYRTINZ

Modei 3010/$217.9%5

Mode! 3020/$403.95

The B&K-PRECISION Model 3020
sweep/function generator is the most
versatile signal source in its price range.
This instrument alone can replace a
function generator, sweep generator,
pulse generator and toneburst
generator. Frequency coverage spans
0.02Hz to 2MHz in seven ranges, each
with linear 1000:1 frequency control.

A low-distortion, high-accuracy signal
source, the 3020 can generate almost
any waveform, including sine waves,
square waves, TTL square waves, tone-
burst, pulses and ramps. All can be in-
verted. Internal linear and log sweep
capability is also featured. Both moduta-
tion and carrier levels can be varied so
even a double sideband suppressed car-
rier test signal can be generated.

For applications requiring standard
signals, the Model 3010 low distortion
function generator is offered. The 3010
generates sine, square, TTL square and
triangle waveforms from 0.1Hz to 1IMHz in
six ranges. An external VCO [nput is pro-
vided for sweep frequency tests. Variable
DC offset is included.

The 3020 and 3010 are available for
immediate delivery at your local dis-
tributor. A ten day free trial is available at
many locations.

o€ PRECISION

DYNASCAN
CORPORATION

ATLAS ELECTRONICS LIMITED
50 Wingold Avenue
Toronto, Ontario M6B 1P7
k Tel: 416-789-7761 Telex 065-24140
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J [X10 Oscilloscope Probes
Dcmém&\?é §)LINE P100 2P150 |3P100

Specification Specification Spectfication
PROBES OFFERS YOU THIS Bordu it o Bar g Do 150 | Barcwoth DG 15100y
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“Comper satglange: 10-60 pF Cennpersation Range 10-60 pf L ompensaton Range 10-60 of
W g Ml 60 WIS T Werkinp Voilags B0 el Wk g Voltage CO0MUDC.
] Hnchutn- e A CJ O kg P A < T metuting PRAC)
s a @ Metrp CatiaLurgin 2 Mieye Latide Leryth I Metres
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SEND CHEQUE OR MONEY $ :
ORDER UNLESS AN 3315‘
ESTABLISHED ACCOUNT. :
PRICE INCLUDES SHIPPING.

2$38.85| $44.50

ONTARIO RESIDENTS
INCLUDE PROVINCIAL
SALES TAX.

Bcs ELECTRONICS
LIMITED
980 ALNESS ST. UNIT 35

DOWNSVIEW, ONTARIO
(416) 661-5585 M3J 252

SP100 Oscilloscope Probe

$47.35/

This passive probe incorporates a three-

position stide switch in the head and hasa

cable length of 1.5 meties. The specitication

1 as foliows.

Positionx 1

Bandwidth: D.C. to 10MHz 1P20

input Resistance: 1M (osciltoscope Input Resistance: 10M¢) when used v i
input) with oscittoscopes X 1 > I - P

input Capacity: 40 pF. Pius which bave 1M SC' oscope rObe
oscillgscope capacity input. (Probe : -

Warking Voltage: 600 Volts D.C. resistance 9MLL Specification
{including Peak A.C.) + 1%) Bandwidth: D.C.1020MHz

Cable Length: 1.9 Metres Input Capacity: 11.5 pF when used Input Resistance: IMQ {oscilioscope

Position Ref. - with oscitfoscopes input)

Probe tip grounded via IM( ) resistor, ; which rave a 30pF Input Capacity: 47 pF.Plus

oscilloscope input grounded input cepacity, oscitloscopeinput

Positionx 10 Compensation Range: 10-60 pF Working Voltage: €00 Volts D.C. :

Bandwidth: D.C. 10 100 MHz Working Voltage: 600Volts D.C. {including Peak A.C.}
3.5 nanoseconds I g (including Peak A.C.) Cable L ength: 1.5 Metres

Risetime:

= » T —— T ———— p— P —————————————— a ”
B —————— , " " w S ————— S ——
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FEATURE

AUDIO

DELAY LINES

Don’t do now what you can put off for a few milliseconds. Need
to delay a signal? Tim Orr shows you how to do it and suggests

some applications for analogue delay lines.

THERE'ARE MANY natural phenomena which are
‘caused’ by time delays. All acoustic instruments and, in
fact, everything in acoustics is time related. It is,
therefore, hardly surprising that several manufacturers
produce electronic time delay integrated circuits. These
are called analogue delay lines or sometimes, ‘bucket
brigade delay lines'. as this accurately describes their

operation.

A SERIES OF "BUCKETS'

oDo EVEN oDD EVEN 0oDD EVEN CLOCKPHASE |

i /—\ /\ CLOCKPHASE I
L JRODOT
/—\: /—\ /_\ /_‘ CLOCKPHASE |
EUE UL
/_\; N
INPUT . U ' |_| u ‘_‘ _—J

/\ CLOCKPHASE I
CLOCKPHASE |

e W=

Fig. 1. Bucket Brigade delay lines.

Quantum Buckets

The device can be thought of as being a series of buckets
containing water. (Actually it is a series of capacitors
containing charge.) The signal presented to the input
fills up the first bucket to the level of that signal. This
occurs on phase | of a controlling clock signal. On the
second clock (phase Il), all the odd buckets tip their
water into the even buckets. No input sampling occurs
on clock phase Il. On the next clock phase (phase 1) the
input is sampled and all the even buckets tip their water
into the odd buckets. In this way a signal propogates
down the delay line which represents the input signal as
a series of 'samples’. The buckets are really analogue
sample and hold units and the tipping is done with

ELECTRONICS TODAY INTERNATIONAL—MAY, 1980

electronic switches. This technique is a cross between
analcgue and digital processes. The cross between
analogue and digital processes. The charge stored
{(which is proportional to the input voltage) is truly
analaegue, but it is quantised into small units of time and
so, in that sense, it is digital. If the delay line is, say, 512
stages long and the clack frequency is 512 Hz, then the
delay time will be:

number of stages
2 Xclock frequency

That is, after 0.5 sec a waveform representing the input
signal of 0.5 sec earlier will appear at the output. In the
example shown in Fig. 1, this signal would only appear
at the output for the duration of clock phase [I. To fill in
the gaps, a second delay line connected in paraliel with
the first, but clocked in antiphase, is used, so that a
delayed output signal appears on both clock phases.

Delay lines would seem to solve a myriad of electronic
problams but with every solution comes a host of new
problems. First, the maximum bandwidth of the delayed
signal is proportional to the clock frequency. As the
signal is sampled, then the ‘sampling theorem’ says that
the signal bandwidth must be less than half the sampling
frequency, which, for practical purposes, means about
one-third. So, if you want to delay an audio signal of 10
kHz bandwidth by 1 second, then the number of stages.
delay needed is-60,000. This will cost you a few
hundred dollars in delay lines. If you choose a lower
clock frequency requiring fewer delay lines then you will
have to make do on a reduced bandwidth. If this
bandwidth is not controlled by use of an external
lowpass filter, thén a phenomenon called aliasing occurs
which makes the delayed signal sound as if it has been
‘ring modulated’. A typical delay line structure is shown
in Fig. 2. A lowpass filter is used to band limit the input
signal which prevents the aliasing effects. A second filter
is used to recaver the quantised output from the delay
line by rejecting all the unwanted high harmonics.

The input signal level is always larger than that of the
output signal because the buckets are leaky, although
the leaks occur in both positive and negative directions.
Also, the slower the clock frequency the longer the
leakage time is and so the loss is greater. This is a major
noise generating mechanism. The noise is broad band,
being strong in low frequencies (just the area you are
listening to), and becomes louder and more bassy as the
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Fig. 2. Block diagram of a typical delay line system.

'

clock frequency is reduced. This results in signal to noise
ratios of about 70dB for maximum frequencies. To
overcome the poor performance at low frequencies a
noise reduction system such as a compander can be
used. The distortion caused by delay lines is typically
about 1% and the overload characteristics are not at all
good. Heavy overloads can cause the delay lines to stop
producing any output at all. The solution is to limit the
input level, with some simple sort of diode limiting. One
other gremliin is that the output DC level varies with clock
frequency which causes some awkward break-through
effects. However, once you are fully aware of the
limitations of delay lines, it is possible to design a wide
range of interesting devices. Delay lines work sur-
prisingly well when you consider that they move a very
small packet of charge through several hundred memory
stages with a corruption of only one part in 10,000 to
100,000!
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Fig. 3a. A delay line circuit TSy
based on the TDA1022.
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Fig. 3b. A delay line circuit Q1=2N3906
based on the SAD 512D.
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Some Delay Line Circuits

Two delay line circuits are shown in Fig. 3. The top one
uses a delay line made by Mullard/Signetics. A two
phase clock is needed. A preset adjusts the input DC bias
so that when the device is overloaded, the clipping is
symmetrical. A balance control on the output balances
the two outputs for a minimum clock breakthrough.
This preset is particularly useful when long delay times
with audible clock frequencies are used.

The second delay line is the SAD512D made by
Reticon. This device has the same two preset controls
but only requires a single clock signal. There is a
complementary clock generator (a divide by two flip flop)
on the actual IC. The input clock must therefore be twice
the calculated frequency.

If long delay times are needed, then there is the
Reticon R5101 which will give you a 1 second delay at
about 500 Hz bandwidth. This-device gives a superb
automatic double tracking effect (50 mS at 10 kHz
bandwidth) but unfortunately it's rather expensive.

Clock Generators

'

A selection of clock generator circuits is given in Fig. 4.
Circuit A is a standard CMOS relaxation oscillator. The IC
costs only about 50¢ and genera‘tes complementary
square waves; the minimum frequency ot operation is
about 1 MHz (with a suitable timing capacitor) and the
manual control range is about 50 to 1. It is not very
practical to voltage control the frequency of this oscilla-
tor.

FREQUENCY
(MAN}

COMPLEMENTARY
CLOCKS

220p

Fig. 4a. A standard CMOS relaxation oscillator.

+18V

Q1=2N3906

kS

o
o——|” bs weses 3

VOLTAGE 7 B

CONTROL -L
330p
«T

INPUT 10k
7
Fig. 4b. The frequency of this clock generator is determined by
c1.

Circuit B uses an NE566 which js a voltage control-
lable oscillator IC. The frequency may be controlled via
the capacitor C1 or by interposing a potentiometer or a
controlled current source at point X. The output
square wave needs to be level shifted and this is done
with Q1. The maximum frequency using this circuit
should be limited to about 100 kHz. For higher opera-
tion up to 1 MHz, a faster level shifter is needed.

Circuit C uses a CMOS Schmitt trigger and a couple of
transistors. This oscillator can readily be controlled by a
current generator. The output waveform is a short
positive going pulse. A divide by two flip flop converts
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Fn‘g. 4c. This clock generator uses s CMOS Schmitt trigger. The
flip flop produces a pair of complementary square waves.
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CIRCUIT SYMBOL

Fig. 4d. (above) and Fig.| 4e. (below) show circuits using fast
slew rate op. amps.

1. Select the correct length delay line for the
jobin hand. Decide on the signal bandwidth
needed.

2. Design the low pass filters to have a
cut-off frequency equal to the signal band-
width.

3. Select a suitable clock oscillator that will
generate the correct output (single or
complementary) at a high enough
frequency. Select a voltage controlled de-
sign if it is needed. Calculate the required
clock frequency.

The following examples show delay line systems.l The

boxes depicting delay lines include suitable filters.
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Fig. 5. A do-it-yourself design for a fourth order Butterworth
filter.
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this pulse into a pair of complementary square waves.
Circuits D and E employ the fast slew rate (13 V/uS)
of the Texas Bi1FET Op Amp range. This enables them to
oscillate at high frequencies and to generate
square waves with fast edges. Circuit D is a manual
control device and circuit E is voltage controllable.

A
OUTPUT

D1Y Design

A “do it yourself’ lowpass filter chart is shown in Fig. 5.
This filter is a 4th order Butterworth design. The roll-off
slope is 24 dB/octave. This means that signals one
octave above the cut-off frequency are attentuated by
24 dB.(x0.06), at two octaves the attenuation is 48 dB
(x0.004), etc. Also the filter has a pass band gain of

]
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~
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1
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<+ SHORT TIME DELAY
- FREQUENCY
.
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247 28T
.
- 2> FREQUENCY (LINEAR)
ar ar

8.3 dB (X 2.6).
The design procedure for constructing delay line
systems is as follows.
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Fig. 6. By taking the sum and difference between the original
and delayed signel, a comb filter response is generated. The
noteches are spaced at 1/(AT) Hz, where AT is the delay time.
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Fig. 7. Note that a long time delay produces lots of notches, a
short time delay, only a few. A very popular musical effect is
phasing. This uses a slowly sweeping comb filter. That is, the
delay time, and hence the notch spacing, are modulated with a
slow moving sine wave.

FLANGING

DELAY
INPUT O R
FEEDBACK k'h
ROUTE
cLOCK
GENERATOR

FILTER
PEAKINESS
DELAY TIME SWEEPS SLOWLY 05Hr
BETWEEN 1 AND & mSEC. 3
FEEDBACK MAKES THE SYSTEM
INTO A PEAKY COMB FILTER

——O ouTPuT

OUTPUT

FREQUENCY

(RECURSIVE FILTERING)

Fig. 8. Flanging is another similar effect, except that feedback is
applied around the delay line. When this feedback is in phase
with the input, a peak in the frequency response is generated. A
pot is used to control the feedback and hence the amount of
‘peakyness’ of the filter. Flanging produces very strong colou-
ration of the sound.

AUTOMATIC DOUBLE TRACKING {ADT}
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Fig. 9. Automatic double tracking (ADT) is used to add depth and
a chorus quality to solo singers and musicians. The delay time is
relatively long so that a distinct second image is heard. This
image is slowly swept backwards and forwards in time thus
adding to the chorus quality. It is such a useful effect that even
my singing sounds good!
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Fig. 10 shows a ‘true vibrato’ system. This produces a real
frequency modulation acting upon all of the input signal. By
rapidly modulating the clock generator frequency the time delay
is similarly modulated. This ‘causes the output signal to be

compressed and expanded in time, resulting in vibrato.

24

CLOCK CLOCK FREQUENCY
GENERATOR _¢ ECHO TIME !
5
DELAY TIME 10mSEC TO 500mSEC

LONG DELAYS NEED VERY EXPENSIVE DELAY LINES

Fig. 11. All electronic echo is obtainable using long delay lines,
although you generally have to trade off bandwidth for echo
time. Electronic echo systems usually have three controls: time
delay, echo volume and repeat level. This last control enables .
you to vary the echo from a single slap back echo to a long series
of repeats.
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Fig. 12. Electronic string machines nearly always have a
chorus/ensemble generator. This is a device that causes
complex phasing on the string signal that converts it from a
rather flat electronic signal to a rich string-like sound. This is
done with three delay lines that have their delay times
modulated by three low frequency sine-waves.
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Fig. 13. Itis possible to remove record scratches and clicks using
a delay line. A scratch on a record is a relatively easy signal to
discriminate from the music. However, once the scratch has
been detected, the sound of the scratch has already left the
loudspeakers and so it is too late to do anything about it.
However if the sound is delayed then the scratch can be ‘snipped
out’ using a track and hold circuit. The resulting gap is far less
objectionable than the original scratch. -
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FEATURE

STANDING

WAVES

YOU KEEP COMING across that phrase, don’t you, and it
seems a bit odd. Waves wave, after all, they don't stand
about. Or do they? Depends how you look at it and what
you're looking at.

Pick a wave, any wave, radiating off an aerial into space.
When this happens, the wave is radiating out from the
aerial in all directions. The wave is an electromagnetic wave
but since we only usually detect the electric part we can
forget about the magnetic part for the moment. Let's just
remind ourselves of what a wave like this is and does.

Equating With The Problem

A radiated wave of this type is a travelling wave. If we
intercept it with an aerial attached to a sensitive
oscilloscope what we would see on the screen (Fig. 1)
would be the familiar sine wave trace, so that we could
measure the time hetween peaks of the wave. This time
between peaks is called the period or periodic time (T) of the
wave, and is the quantity we measure by making use of the
calibrated time base of the oscilloscope. This time period is
related to the frequency of the wave: f=1/T with T in uS
trequency fis in MHz. For example: if the period is 0.4 uS,
then the frequency is 1/0.4 =2 5 MHz.

The wave is travelling, though, so that places a distance
apart will get a different phase of wave. In the drawing, of
Fig. 2, A will receive a peak of the wave earlier than B,
simply because A is nearer the transmitter. The distance
between two places which receive peaks which are just
360° out of phase is the distance we call the wavelength.

In the time of one complete cycle, the wavelength is the
distance that a wavepeak travels, so that the speed of the
wave is simply frequency wavelength. For an electromag-
netic wave (radio wave) in space, the speed is a constant
300 million metres per second (3 X 108m /S), so that this is
the quantity equal to frequency X wavelength. Fora 1 MHz
wave, the wavelength is 3X 108/ 1 x 106=300m.

For a 1000 MHz wave, though, the wavelength is just
3X108/109=0.3m — hence the alternative title of 300
mm wave This frequency X wavelength business applies
also to sound waves, incidentally, except that sound waves
crawl along a lot slower, about 330 m/S. A 1 kHz sound

e— TIME PERIOD, T — |

AMPLITUDE

e TIME PERIOD, T —

Fig. 1. Time period. This can be measured between neighbouring
peaks or from one zero-crossing to the next-but-one, as shown.
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A standing wave has nothing to do
with goodbyes at a railway station

‘@— WAVELENGTH —p
PEAK X PEAK

Fig. 2. Wavelength. Imagine the wavepeaks moving from left to
right. At the instant shown, a peak is at point A, and a trough at point
B, but the previous peak has reached point C. The distance between
points A and C is one wavelength of this wave.

has a wavelength of 330/ 1000 metres, which is only 330
mm, almost the same as a 1000 MHz radio wave.

If we're in the business of beaming waves into space or
testing loudspeakers in open fields, this is as much as we
need to know about waves, but we find nearly always that
there’s some reflections around. Now the effect of a wave
reflection meeting a wave is the same as the effect of two
waves meeting each other — if the wave and the reflection
are in phase, then the result is a large amplitude wave, if
they are out of phase the result is a reduced wave. We can
expect to find some variations in wave amplitude, then, if a
wave meets its own reflection.

Reflecting On The Problem

The easiest example to sort out is when a wave meets a
reflection of the same size travelling in the opposite
direction. Now the mathematicians can do this without
drawings, simply by fiddling with equations, and those of
us who play with programmable calculators can sort it out
that way — the fortunate owners of computers can watch
the whole thing — play it out in slow motion. We have to do
it the hard way — using imagination with the help of a few
drawings. Fig. 3a shows a forward moving wave meeting a
reflection — it's a diagram frozen at an instant in time
because what is ;lotted is wave amplitude against dis-
tance. Fig. 3b shows the same picture an instant later, both
waves have moved an identical distance in their opposite
directions. A few more stills from this exclusive movie, and
we begin to see glimmerings of something interesting. The
combination of the forward wave and its refiection travel-
ling in the opposite direction has produced a new wave
pattern. At some points along this pattern, there is always
complete cancellation — the forward wave and the
reflected wave are always in antiphase so that there is no
signal at this place — ever. At other places there are varying
amounts of signal right up to a whopping great peak whose
amplitude is about twice as much'as either of the travelling
waves. This pattern is what we call a standing wave (Fig. 4)
— there is still a wave present, because a graph of voltage
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Fig. 3. Setting up standing waves. The solid line (a) represents a
wave moving from left to right, the dotted line represents its
reflection moving in the opposite direction. At (b), each wave has
moved about s cycle, and at {c) 2 cycle along in its own direction.
The positions where the waves cancel (because they are equal and
opposite, or both zero) remain fixed though. These positions are
called nodes.

plotted against time shows a wave, but there’s no move-
ment of phase. In any standing (or stationary) wave like this
there will be nodes — places where there’s no wave signal
atall — which are half a wavelength apart and antinodes —
where there’s a maximum wave signal — which are also
half a wavelength apart but out of phase with the nodes.

How To Find Them

Standing waves can exist on a wire as well One of the old
classic methods of measuring the wavelength of a high-
frequency radio oscillator is called Lecher Lines. The Lecher
lines are two parallel metal hars of thick wires which are
connected to the oscillator output. A shorting bar is fitted
with a detector, which might be a neon lamp (for high
voltage signals) a small lamp-bulb (for low voltage signals)
or a diode/meter circuit Sliding the bar along the lines
(Fig. 5) results in the detector indicating points of no signal,
the nodes; and points of maximum signal, the antinodes.
The distance between two neighbouring nodes, or two
neighbouring antinodes, can be measured — this distance
is half a wavelength. ~

The wavelength of a sound wave can be measured in the
same way. One classic method of measuring the
wavelength of a sound along a pipe was to sprinkle powder
on the pipe. When the sound wave set up standing waves,
the powder would gather into piles at the nodes of the
standing waves, and spray away from the antinodes, so
that the half-wave distance between nodes could be
measured. It's equally easy to measure the wavelength of
standing waves in a room by moving a microphone
attached to an AC voltmeter and noting the position of
nodes — once again the distance between two neigh-
bouring nodes is equal to half a wavelength.

Leaving Loose Ends

If a length of coaxial cables connected to a circuit is left
either open circuit or short circuit, standing waves can be
set up in it, with a node at the short circuit or an antinode at
the open circuit end. If the length of the cable is just right,
that’s fine. If it's not, then signals will reflect to and from
along the cable, arriving at the circuit and with a time delay
equal to the time taken to travel along the cable and back.
Because of this effect, we seldom cut cables to a length
which will permit standing waves — instead we terminate
each end of the cable in a resistance value which will

”
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prevent reflections — this value of resistance has to be
equal to a quantity called the characteristic impedance of
the cable (calculated from the inductance and capacitance
per metre of cable). With an open or shorted cable, on your
telly, you can expect to see ‘ghost’ images — several edges
to each object. ' d

Advantages And Disadvantages

We do. however, encourage standing waves in aerials. TV
and FM aerials are cut to a total of half a wavelength so that
a standing wave is set up on them. This allows us to do two
things which would not otherwise be possible. One is to
extract the maximfum energy from the signal — the aerial
responds like a tuned circuit to the correct wavelength; the
other is to match the aerial to its cable. At one end of a half
wave aerial we have an antinode — maximum wave
amplitude. At this point we have maximum voltage, but no
current. At the centre of the aerial there is a node — zero
voltage but maximum current. We can select a point along
the aerial to connect the cable so that the ratio of voltage to
current is just right — 75 ohms for most coaxial cables, and

ANTINODES

. NODES

Fig. 4. Representing a standing wave. The standing wa\;o has the
same wavelength as the moving waves which cause it, but the
nodes and antinodes are at fixed points, quarter of a wavelength

apart from one another.
L é
| |

OSCILLATOR

why

®

NODE ANTINODE NODE

4———WAVELENGTH —»

Fig. 5. Using Lecher lines. A high-frequency oscillator attached to
paralie) wires can display standing waves, using a smalli light bulb to
detect the positions of nodes and antinodes.

in this position there will be the maximum transfer of signal
from the aerial to the cable.

At the tuner, standing waves create another sort of
problem the problem of how to ground conductors. Ground
one point of a conductor and there will be a node at that
point — but there will also be an antinode (maximum
signal) just ¥4 wavelength away.The result is that grounding
a conductor may have just the opposite of the effect you
expect unless you ground at just the right place. Move any of
the conductors in a tuner, and you disturb the standing
wave pattern — even a dent in the metal case of a UHF
tuner can make a difference.
~ It's not always such a happy story. The greatest diffi-
culties with standing waves arise when we try to design a
loudspeaker cabinet. Each solid surface and cracks or gaps
wili behave as a short circuit or'an open circuit respectively.
A loudspeaker cabinet will be a mess of standing waves,
therefore, unless we do something to absorb them. The
room we use for listening: will also have standing waves at
some frequencies (depending on its dimensions) and in
some directions — this is particularly noticeable in an
empty room stripped of all its furniture. All in all, standing
waves are all around us — we have to live with them!e
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A CLICHE SAYS that great minds think
alike. If this is true, perhaps it's just as
well that there aren’t many great minds
in the world; aside from the fact that it
would be dull, | should hate to think
that the gang of intellectual mediocrities
in places like Ottawa might be mistaken
for great minds simply because they
- appear to think as if they had been
cloned from the same Orwellian ostrich.

Nevertheless, there is some legiti-
macy to the concept that ideas have a
life of their own and that people, as
individuals, do not conceive them so
much as act as receptacles in which
they are contained and developed and
from which they are eventually propa-
gated. Sometimes they fall on barren
ground and die, but, at times a concept
takes root and grows. And if the first
attempt at germination is unsuccessful,
the process may be attempted at a later
date when conditions are better. .

History is filled with examples of this
phenomenon, from the imaginative
inventions of Leonardo da Vinci, to the
Wright brothers, the 1926 invention of
the transistor, or the long period of
near dormancy of the Diesel engine.
Strangely enough, | even read, re-
cently, an example of the kind of spec-
ulation so common in the fifties dealing
with the future automation of society.
Frankly, | don’t believe that this brave
new world will come about, at least
within the lifetime of anyone alive at
the present time, largely because the
stupid, the intetlectually perverted, re-
produce at a greater rate than the rest
of us, and will probably destroy society,
if not the entire human race first.

This phenomenon occurs with most
of us from time to time, such as when
encountering a television programme or
newspaper or magazine article dealing
with some matter with which we are
concerned at the moment.

And, if you're wondering where this
metaphysical excursion is leading,
wonder no more; we have arrived.

Wally Parsons reviews current developments in Audio.

Cross-Field Thinking

Although the idea for last month’s
column was influenced by contem-
plation of the upgrading project of my
brother’s amplifier, the idea of dealing
with parts replacements at that time,
and doing a column on it came out of
the blue.

Imagine my surprise, then, when two
days later | picked up the then current
(February) issue of Audio magazine and
read the first of a two part series on
capacitors, written by Richard Marsh, of
the Laurence Livermore Labs, Unijver-
sity of California, and Walter Jung.l of
significance is the examination of the
mechanism involved in several charac-
teristics of various capacitors, and con-
sideration of one mechanism in parti-
cular. So, for the benefit of those loyal
readers who say they have cancelied
their subscriptions to all magazines
except ETI, | thought it might be in-
structive to stay with the subject a
little longer, and relate it to an experi-
ence of my own.

A Few Fundamentals

First, let’s ook at some of the funda-
mentals of capacitance and some of the
characteristics of capacitors, at least as
far as they are of concern to audio
applications. .

Essentially, a capacitor corsists of
two conductors spaced a finite distance
apart and separated by an insulator. If
an electrical potential is applied across
the conductors an electrostatic field is
set up, current flows through the capa-
citor, that is, one in which the plates are
separated by a perfect insulator and the
conductors, or plates, are perfect con-
ductors, this energy can be stored in-
definitely, and if the charging source is
removed, the capacitor. will remain
charged forever. If a conductor, with or
without series resistance, is then con-
nected across the plates, the stored en-
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ergy will be delivered to the circuit in
the form of current.

if the separating insulator, called the
dielectric, is not a perfect insulator
(which is true for any dielectric except
a perfect vacuum), this charge will be
dissipated through the dielectric, until
the capacitor is discharged.

When an AC voltage, including an
audio signal, is applied to the plates,
the voltage rises in one direction, charg-
ing up the capacitor, or putting energy
into it. A voltage thus is developed
across the capacitor which can be amp-
lified, or can cause current flow into a
load. When the applied voltage drops to
zero, the stored energy is returned to
the source, and the process repeats itself
with opposite polarity. Notice that no
power is dissipated, unless there is resis-
tance between the plates. In that case,
part of the charge is dissipated in that
resistance and if it is the dielectric,
power is dissipated as heat. In terms of
signal transfer, the effect is the same as
connecting a resistance across the capa-
citor.

In Fig. 1, the equivalent circuit of a
real capacitor, this leakage appears as
Rd.

Rs is the resistance, in series, of such
things as the lead wire and actual resis-
tance of the plates. L is the inductance
of the lead wires and any inductance
which results from the manner in which
the capacitor is fabricated. For most
capacitors, other than electrolytics,
this value, as is Rs, is sufficiently small
as to be of little significance except at
RF frequencies, but in wide-band de-
signs it still may be important to the
stability of the final circuit.

Electrolytics—A Difficult Compromise

The value of a capacitor is a function of
the area of the plates, the spacing be-
tween the plates, and the character-
istics of the dielectric, specifically, the
dielectric constant, k. This is the
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Fig 1. What a real capacitor looks like.

measure of the permittivity of the ma-
terial, as compared with a vacuum,
which has a k of unity. Permittivity is
a measure of the ease with which an
electrostatic field can be established in a
dielectric. The higher the dielectric
constant, or the larger the plate area, or
the closer the spacing, the higher the
capacitance. Obviously, the larger the
capacitance, the larger the capacitor’s
physical size. To obtain large values
with reasonable size requires a high
value of k and/or close spacing. But to
achieve close spacing the dielectric must
have high resistance if we also require a
“high voltage rating. \
The dielectric of an electrolytic capa-
citor consists of a film of either alu-
minum or tantalum oxide, formed by
electrolytic action which occurs when
forming voltage is applied across the
plates in the presence of an appropriate
electrolyte. The oxide thus formed has
much lower resistance than other mater-
ials, such as mica, polystyrene, etc, so
leakage is greater, while the electrolyte
usually displays much higher resistance
than a direct connection. This is why
I've taken what might appear to be an
almost fanatical stand against their use
in loudspeaker cross-over networks.
This resistance dissipates power in the
capacitor instead of the load. Even in
a signal circuit with negligible power
to handle, the device does not behave
entirely as a capacitor. The farge wind-
ing of the electrode introduces consider-
able inductance, so that impedance may
fall as frequency goes up, but at some
frequency the capacitive reactance and
the inductive reactance meet and
resonate. Then, as frequency goes up, so
does impedance, due to inductive re-
actance. 1 kid you not, depending on
the type, and the manufacturer, this
can be well withing the audio pass band.
The junction of an oxide and a con-
ductor can form a semiconductor, as,
for example, the point-conductor cry-
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stal instead of electrolyte for reduced
value of Rs. Needless to say, I'm with-
drawing my recommendation of last
month for tantalums, but would suggest
selecting an aluminum of high quality,
which usually means high Rd and low
Rs.

Where electrolytics must be used,
many of these effects can be minimized
by bypassing the unit with a high
quality unit of smaller value such as
polystyrene.

~

Tight-Fisted Dielectrics -
¢

Cda and Rda, in Fig. 1, seem tc be sel-
dom considered. They refer to what is
known a dielectric absorption, defined
as ‘“the absorption of a charge by a
dielectric when subjected to an electric
field by other than normal polari-
ation”’.2 This charge is not recovered in-
stantaneously, and is the source of the
“memory effect” observed in electro-
lytic capacitors carrying substantial
voltage. If the capacitor is discharged
by shorting it out, a gradually increas-
ing voltage appears after the short is
removed. The dielectric is unwilling to
give up the entire stored charge, and
is equally unwilling to accept the entire
charge. Electrically it behaves as if a
pure {or even leaky, for that matter)
capacitor were shunted by a series RC
network. On an AC signal the result

" is a delayed after-signal especially ap-

parént on transients, with a kind of
smearing sound. The problem seems to
increase with the dielectric constant.
Since it is common practice to use capa-
citors characterized' by high k dielec-
trics, in order to minimize size, the pro-
blem is usually more severe with high
values. A vacuum would be the best
choice, followed by air, but these are
obviously impractical so that the best
choices would be Teflon (k=2.0) poly-
propylene (k=2.1), or, more practically

because of better availablity, poly-
strene  (k=25) or polycarbonate
(k=2.9).

Ceramics are out of the question, as |

- mentioned last month, but even micas,

despite their great stability, are parti-
cularly prone to high DA problems.

A Practical Demonstration

To get a feel for the validity of these
principles, 1 set about modifying the
preamp described here in October '79.
C1, in Fig. 3 of that issue, was originally
a tantalum ‘unit, a good quality one
made by ITT.

The immediate "audible effect was
like replacing a pickup which is almost
mistracking most of the time, particu-
larly the sort of mistracking due to non-
linearity of suspension (some pickups
do this on record warps and when track-
ing force is a little on the high side),
with one which is not. Less grit at low
levels and increased dynamic range
noticeable on peaks. This is without
adding any additional bypass in the
form of a polystyrene unit, yet. How to
do this will require some thought, be-
cause of board layout.

C2 was already a Mallory polystyrene
unit so it was left alone, but C3, a silver
mica with 1% tolerance, was replaced by
a Philips 279 Series polystryene.

input and. output capacitors (left
out of the original drawing, and no-
body caught it) were already large value
polycarbonates and were left alone.
That just left the 270p input shunt,
and the capacitors in the infrasonic
filter (not shown) which were ceramic.
The 270p was replaced (temporarily)
by micas, because that's all 1 had on
hand, and the infrasonic filter removed
{also temporarily). Again the results
were clearly audible, particularly with
regards to that subtle quality known
as ‘“transparency’’. Even gross problems
like cymbals and sibilants on certain
pops discs which might be thought to
break up because of poor recording
quality, are cleaned up.

Even more interesting, is the absence
of the so-called "Integrated Circuit”
type of transistor sound | often heard
attributed to the LM381A. Makes me
almost consider rebuilding my old tube
cascode preamp for comparison.

Say, that may not be a bad idea.

References:

1 Jung, Walter G., and Marsh, Richard,
“Picking Capacitors”, “Audio” Feb.,
March, 1980.

2 Reference Data for Radio Engineers,
5th Edition, P. 5-16.@
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EMIS # KIT

TMS4116 (30 ns) 9.50 ea. 8 tor 69.95

Each 10 for
TMS2708 (Eprom) 950 8.50¢a
2716 (SV.Eprom) 19.00 17.00ea.
Z1LOG2780 9.40 8.50ea.
ZILOG2780A 10.80 9.70ea.
8080A 5.50 5.00ca.
8085 13.50 12.50ea.
2714 (450 ns) 5.75 5.20ea.
MC14538BCP 1.90 1.60¢a.
74LS273N 2.80 2.50ea.
741.S244N 2.80 2.50ea.
741.S374N 2.90 2.60ca.
741574 1.20 1.00ea.
741.586 1.00 0.90ea.
NI-555 0.50 0.45¢a.
LM39i4 3.90 3.60ca.
1.M358 0.99 0.85¢ea.
4136 1.90 }.70ea.
M14502. 802 one pair 8.50. 10 pr. for
8.00/pr. MJ115003.15004 one pair 9.00,
10 pr.. tor 8.50/pr.

60W + 60W O.C.L
D.C. Preamp and
7 0. power stereo amp-
.ﬂxq lifier with bass,
wh ¢ middle, treble, and
balance controls.
Input sensitivity 1V (R.M.S.).Frequency
Response: 3Hz — 100kHz. |.M.D.: 0.05%
or less. Voltage supply ¥ 28 — 32V.
Kit A120 $64.95
Class A RC 4739 Pre-amplifier with
volume, tone, bass and balance
controls. Complete with case and
tranNSfOrMIEr, s 9 Simie o = B = &g $69.95
Send Certified cheque/Money order;
minimum $5.00 + $1.00 handling. Ontarlo
residents add 7% PST. Dealer Inqulries

'KITSTRONIC INTERNATIONAL
BOX 577 STATION J
TORONTO, ONT. M4J 422

Circle No. 38 on Reader Service Card.

SUPERBOA! RD 11
$300%

56
.“ih

. 8K Microsoft BASIC — in - ROM

. 4K RAM on board expandable
to 8K

. Full 53 — Key keyboard with
upper/lower case and user prog-
rammability

. Audio cassette interface

. Graphics and gaming characters
Fully assembled and tested. Re-
quires +5V at 3 amps and a video
monitor or modified TV set.

CIP. . . .$499
NEW COLOUR DISPLAY COMPUTER
C4P 8K RAM . ,026
C4P MF 24K RAM,

...... $2,491

C8P 8K RAM 8 SLOT BACKPLANE

$1,315
C8P DF 32K RAM ' DUAL 8” FLOPPIES
$3,817

* Ontario residents add 7% Sales Tax.
Prices subject to change without notice.
Master Charge or Visa accepted. Shipped
collect by any method you specify.

D.C.B.ELECTRONICS
333 Denison St. Unit 3, Markham,
Ontario L3R 2Z4 (416) 495-1599

Special Publications

from ETI

CANADIAN
PROJECTS

BOOK NO.I

25 of the most popular projects from
our earlier issues including: Audio Limit-
er,
Disco.
Metal
Phaser,
Mastermind,
',Rel:ster, Sound Operated Flash, Burglar
Voltmeter. 100 pages.

5W Stereo, Bass Enhancer, Modular
0W1100W Amp modules 1B
locator, Heart Rate Monitor,
Touch Organ, Electronic
Double Dice, Reaction

njector-Tracer, Digital

$3.45 (inc postage)

Over 150 clrcuits plus articles on Circuit
Construction, Test Gear, a project on a
Digital Panel Meter, Design notes on
Speaker Crossovers, TTL pin-outs,
Design notes on Crystal Oscillators.
108 Pages.

$4.95 (inc postage)

To order, use the card facing page
44 oy send money to: ET1 Magazinzs
25 Overlea Blvd., Unit 6, Toronto,
Ontarlo M4H 1B1

ELECTRONICS TODAY INTERNATIONAL—

ETI Book Service

Single IC
Projects

R. £, Pentoid

There are now a vast range of IC's
available on the amateur market, the
malority of which are not necessarily
designed for use in a single application
and can offer unlimited possibilifies.

All the projects contained in this
book are simple to construct and are
based on a single IC. A few projects
employ one or two transistors in
addltion to an IC but in most cases the
1C Is the only active device used.

BP65, in. cna s $5.80

] B a0 ds se!

Use
ETI

Toronto. Ontario.

Electronic
Circuits

for

Model Railways

M. M. BABANI, 8.5c. {Eng)

In this book a number of construct-
ional projects and ideas are discussed
Details are given on how to build three

types of model train controller and
ideas on signalling are considered in
detail.

BP2L3) Py s cmnsy #y - emiiig| P (3T $2.90

the card facing page 44 or send to:
Magazine, Unit 6, 25 Overlea Blvd.,
M4H 1B1
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STANDARD ELECTRONICS
DIVISION OF/DE
MERIDIAN ELECTRONICS SALES INC.

8927 boul. Pie | X, Montréal, Qué.,

Télex: 05-828838 tél.: 327-3578
327-5958

NOTRE SUPER SPECIAL ===== OUR SUPER SPEGIAL
2SC 1308 K SANYO.................$3.99 ch/ea.

Horizontal Out Put Transistor equivalent 3/to ECS 238
*Commande minimum 10* *Minimum order of 10*

DE NOS PIECES POPULAIRES/ FROM OUR PCPULAR PARTS

MOTOROLA GENERAL ELECTRIC R.C.A. NATIONAL SEMI.
MJIBO2......... $455 2N 4401 ........ $0.19 3N128....... $1.79 LM 380N—-14....... $1.99
MJ 4502 ... .. ... $4.75 2N4403. ........ $0.19 3N140......... $1.99 LM1820N. ........ $2.49
2N5192 .. ...... $0.80 DAOK2 ........ $0.88 CA3066........ $5.65 LM3065N......... $2.21
2N5195 ... ... .. $0.99 D41K2 ........ $0.98 CA3125........ $4.55 TBAB10ASI(SGS) . . . .. $2.59
DE NOS TRANSISTORS ET 1C’S JAPONALS/
FROM OUR JAPANESE TRANSISTORS AND IC'S
N.E.C. SANYO TOSHIBA HITACHI
2SA 607 ........ $1.79 2SB407 ........ $259 2SC387A ....... $0.556 2SA755C . ........ $0.99
2SC960 ........ $1.59 2SB492 ... ..... $1.49 2SC515A ... .... $1.49 2SC458C ......... $0.25
SSIKEA0 e S . & $1.49 DS140......... $1.65 2SC1000........ $0.49 2SC1419C. . ....... $0.89
MATSUSHITA FUJITSU ROHM/TOYO MITSUBISH!I
2SC829 ........ $0.25 2SB467 ...... . $1.29 2SC1740........ $0.25 2SC711 .. ........ $0.25
2SCHIB0 75 2t $0:25 MB3705........ $2.89 BASBI1A. . ...... $2.99 2sC1018 ......... $0.99
2SC1847. . ...... $1.59 MB3712........ $2.99 BAG12......... $249 M51513L......... $2.99
DE NOTRE LIGNE MES/FROM OUR MES LINE
MES 10-4 Equiv.a/to ECG104 .. ... .. $1.98 MES 29-1 Equiv. a/to ECG 291 . . . ... $1.49
MES 12-4 Equiv.a/to ECG124 ... .. .. $1.59 MES 29-2 Equiv.a/to ECG292...... $1.50
MES 132 Equiv. 3a/to ECG 132 ... .. .. $0.75 MES 50-6A Damper/Boost diode
MES 15-2 Equiv. a/to ECG152. ... ... $0.95 1800V/2A/Tr 400ns . . . . .. $2.19
MES 15-3  Equiv.3/to ECG153 . ... ... $0.99 MES 78-8 Equiv. 3/to ECG788 . ... .. $3.79
MES 22-3 Equiv.3/to ECG223 ....... $2.59 MES 103-6 Equiv. a/to ECG 1036 . . ... $3.79
MES 111-5 Equiv. a/to ECG 1115 . ... $3.99
DISTRIBUTEURS/DISTRIBUTORS
QUEBEC CITY DISTRIBUTOR: TROIS-RIVI!::RES DISTRIBUTOR: TORONTO DISTRIBUTOR:
B G COMPOSANTS ELECTRONIQUES MATTEAU ELECTRONIQUE INC JAY SEMICONDUCTORS
161 OUEST ST VALLIER 2045 RUE ROYALE _ 960 ALNESS ST. UNIT 22
QUE‘.BEC CITY, QUEBEC TROIS-RIVIERES, QUEBEC DOWNSVIEW ONTARIO

G1K 1J9 TEL: (418) 522-6625 G9A 4L.3 (819) 375-4779 (416) 661-5237
TELEX: 06-986766

* PRIX EN VIGUEUR JUSQU’'AU 30 JUIN 1980 OU AVANT SELON L'ETAT DU STOCK
*PRICE IN EFFECT UNTIL JUNE 30 1980 OR AS LONG AS STOCK LASTS

Circle No. 34 on Reader Service Card.
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Win! A Zs8o MICROCOMPUTER
I1Ne WORTH $490

That’s right! Exceltronix and ETI are giving away a $490 Z-80
Evaluation Board with 2K of RAM, 512 byte ROM, Bus Drivers and
Auto Start. (Simpler version available without Bus Drivers and only
1K of RAM for $445 from Exceltronix.)

The computer comes fully assemnbled and ready to go, all you
add is the power supply. The system is easily expandable through its
S-100 connector to a variety of commercially available peripherals.

How do you enter? Examine the pictures below and try to guess
what they are. Write your answers on the entry form and then mail
it to us. But hurry! We will not accept entries postmarked after
June 13, 1980. The first correct entry drawn, wins, Please note we
will not answer any queries on this contest.

In addition, the next 25 correct answers drawn win ETI T-shirts.
How’s that for a great way to start the summer?

First prize donated by Exceltronix

o e o e

L § F 0 § | | h--mm--_-l
HOW TO ENTER ANSWERS |
Using your skill and ingenuity, examine the pictures abave. All are Ao l
of commonly available electronic components. Enter your guesses in Bl fate ala ol 3 Uy VNS Ly R T s o TSR I
the appropriate spaces below along with your name and address and e L s ).
Faliicteleto:. ¢ 0 UFEEE NS EREEET LR R R T L L LM Ldedtaas i o g ol @l o Bt e R e l

WIN A COMPUTER! Douy G ey . - il hin 4 % e s b 7= R P v
c/o Electronics Today s i o o L o P Ol Bt el 00 o e l
25 Overlea Blvd. R | e K L L o
Unit 6 :

Toronto, Ontario M4H 1B1

r------

NIAMIEY 25858 T& L% e (0 o ool o i & ol (o S 4
You may submit your entry on a photostat of this form, but only ESS l
one entry per person allowed. Multiple entries will be disqualified. ADDR ESSUMA ki s 1 im ep g S o 4= b R Wore 1595
This contest is open to residents in North America with theexcep- . ... ... ... ... I
tion of staff members of ETI, their printers, distributors and emp-
loyees of Exceltronix and Andicom and associated companies. ¢ s s s s s a0 .. I I I TR IR AR P l
GontesticlosesWunelli3 11080 BT |1 T EE ST S ik S . o e e e B iR
Editor’s decision is final. Circle Tishirtisize S M L I
----------------------------- L
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Babani Books From ETI

Please order by number using the handy order card in this issue.

These books are specially imported from England
by us. If someone has already used the card. write
to ET| Magazine, Unit 6, 25 Overlea Blvd. Toronto.
Ontario M4H 1B1.

IC 555 Projects BP44

8 Everysooltena device appe‘rslhlt is so useful than one wonders how life
waenl an betore without i The 555 imer is such a device

& 1t was first by Sig .bul1s now ed by atmost
every and 15 P and very easily
oblainable.

@ ncluded inthis book are Basic and General Circuits, Motor Carand Mode!
Railway Circuits, Alarms and Noise Makers as well as a section on the
556,558 and 559 timers

@ An invaluable addition to the library of all Ihose interested in Electronics

$6.50 plus 30c postage and handling.
52 Projects Using IC741 BP24

B iC741 is one of the most popular, nexpensive and easily obtainable
devices available to the home constructor Itis also extremely versatile and
can be used in a great number of vanous applications.

® This unique baok, ariginally pubhshed v Germany, shows fifly-two
different projects thail can be simply consiructed using only the IC741 and a
lew discrete components

B An invaiuable addition to the library of all those interested in electromcs.

$3.95 plus 30c postage and handling.
Mobile Discotheque Handbook BP47

@ The vast majoriy of peopie who stari up "Mabile Discos” know very lntie
about therr equipment or even whal to buy Many people have wasled a
“smal| fortune” on poor. unnecessary or badly malched apparatus

8 The aim of this book s to give you enough Information to enable you to
e a beller undersianding of many aspects of ' disca " gear

® The approach adopted (s o assume the reader has no knowledge and
starts with the f . hopefully th
anough for aimost anyone to understand bul please r\ot that this 1s by no
means the full story

# The book is divided into six parts' — Basic Electncity, Audio, Ancillary
Equipment, Cables and Plugs, L . Lighling and the
information has been considerably sub-dmded tor quick and easy
reference

$4.95 plus 30c postage and handling.
28 Tested Transistor Projects No.221

& Mr R-chard Torrins 15 a well experienced electromcs development
gt andh: , built and tested the many useful and

interesting cncuns mcluaed n this book

# Some of the circuns are complelely newand., to(ne best knowiedge of ihe

author, unlike anything previously pubhshed while others many bear

similarity to more tamiltar designs

@ The piojects themselves can be split down |nlc simpler building biocks

which are shown separated by boxes in the circuits tor ease of dascnption,

and also to enable any reader who wishes to combine boxes trom difterent

projects to realise ideas ot his own

@ Most of the circuits are very

many cases the

availabie and inexpensive types.

$4.50 plus 30c¢ postage and handling.

on the use of P andin
are I8 Yy

First Book of Transistor Equivalents BP1
and Substitutes

@ Shows alfernatives and eguivalents 10 many popular transisiors made in
Great Brtain, U S.A , Europe, Japan and Hong Kang etc

® Companion Volume to BP14 — SECOND BOOK OF TRANSISTOR
EQUIVALENTS AND SUBSTITUTES

B Annvaluable additiontothe hibrary of all those interesied in Elactronics be
they amateur or protessional

$2.50 plus 30c postage and handling.

Second Book of Transistor Equivalents
and Substitutes BP14

B Shows alternatives and equivalents o many popuiar trans1s1ors made in
Gt. Britan, U S A , Europe, Japan and Hong Kong etc

8 Compamon Volume to BPt — FIRST BOOK OF TRANSISTOR
EQUIVALENTS AND SUBSTITUTES
|AN addition yofalt
they amaleur or professional

$4.50 plus 30c postage and handling.

inElactronics be

Radio Circuits Using IC's BP46

& This book describes integrated circuits and now lheycan beemployed in
for the 9 of sither
signals The chapler on {am ) wnllbeo! most
interest to those who wish ta receive distant siations at only moderate audio
quality, whilst the chapter on frequency modulation (1.m ) receivers will
appeal to those who desire high fidelity reception of local v.h t stations
possibly with stereo {and even quadrophony at some future date) Sterso
decoder circuits and the devices lable at present for g ol
circunts are discussed Voltage regulator devices are also covered because
they are so convenient in ali varicap tuned receivers and because they have
$0 many applicalions in all lypes of circuit
@ Brian Dance 15 a highly expenenced author who regularly comrbutes to
many of the popular thatare iable both inthe U K
and overseas
& An exiremely valuable addition to the library of all Electronics enthusiasts,

$4.95 plus 30c postage and handling.
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50 (FET) Field Effect Transistor Projects BP39

@ Field effect trangistors {F E.T.'s) find appiication in a wide variety of
circuits. The projecis described here include radio frequency amphfiersand
converters, 1esl equipment and receiver aids. tuners, receivers, mixers and
1one controls, as well as various miscellaneous devices which are useful in
the home

&1t willbe found thal Ingeneralthe actual F.E T used -snotcrmcal and many
suitable lypes will perform . TheF E.T isal

device with many uses. and the dual glle F E T 150t particular uselormuw
and other applicalions.

B This book contains somelhing of particular interest for every class of
enthusiast — shortwave listener, radio amateur, expenmenter or audio
devotee.

8 A valuable addition to Ihe library of all elecironic enthusiasts

$4.50 plus 30c postage and handling.

Popular Electronic Projects BP49

8 Included in thts bock are a collection of the most pepuiar types ol projects
which, we feel sure, will provide many designs to \nterest all eiectronics
enthusiasts

@ Al the circuts utilise modern,
components

B The 27 projects selected cover a very wide range and are divided into four
basic areas. Radio Frojects, Audio Projects Household Projects and Test
tnstruments

B An interesting addiion’ to the library of both the beginner and more
advanced constructor

$5.50 plus 30c postage and handling.

p =~A freely

Electronic Music and Creative Tape Recording

& Electrame Music 1s the new music of the 20th Century 1t plays a large part
in Pop’ and 'Rock” music and, In tact, there s scarcely a group withoul
some sort of electronic synthesiser or other effects generator

It 1s possible with y sunple i] to create

using and i musical

sources. 1!
@ This book sets outtoshow how Electromc Musiccanbe made athome with
the simpiest and most inexpensive equipment It describeshow the sounds
are generated and how these may be recorded o buld up the final
composition
& With the construator in mind, severa: :d2as are given fo enable a smali
studia to be bullt including a mixer and various sound effect units

Circuits are included tor VCOs, VCAs, Envelope Shapers, VCFs, Active
and Passive Mixers. Fuzz, Nose Generators, Melronomes and a 10-Nate
Programmakle Sequencer eic.

All the units shown have been successfully built and used by the author
and most of the projects can be built by the begmner
8 An unusual, fascinating and highly g of

$4.50 plus 30c postage and handiing. BP51
IC LM3800 Projects BP50

S The purpcse of this book 1510 Introduce the LM3900 to the Techmician,
o yist It provides the g tor bath simple and
more usesand able more thanjustacoliechon ot simple
circuits or projects
@ The LM3800 1s differenl from conventional ‘Op-Amps’; i can bo used for
many of the usua! applications as well as many newones Lis one of the most
versatile, Inexpensive and freety avatlable devices on the market today
& The book 1s divided into six basic sections —
Introduction
Audio Applications
Simple Linear Applications
Simple Digital Applications
Signal Generator Circuits
Special Applications
B The LM3900 can do much more than is shown here — this 13 jus! an
18 the only ion with this usefut device, but
first the reader must know the basics and that 1s what this book 15 all about.

$4.95 plus 30c postage and handling.

1st Book of Hi-Fi Loudspeaker Enclosures

® Contains 26 practical designs and over 40 drawings 10 enable the
enthusiast to construct his own Hi-Fi Loudspeaker enclosures
8 Includes the following types of enclosures —
Corner Retlex, Bass Reflex. Exponentiai Horn. Folded Horn, Tuned Port
Klipschorn Labyrinth  Tuned Column, Loaded Port Multispeaker
Panoramic etc
& Also covers general construclion hinis and embellishing of cabinets as
well as a constderable amount of other useful informahon

library of all audio enthusiasts
B A must for the library NO 205

BP42

$2.95 plus 30c postage and handling.
50 Simple L.E.D. Circuits
8 The author of this book, Mr RN Soar, has compuied 50 inleresting and
usstul circuits and apphcations, covenng many different branches of
electronics, using one of e most inexpensive and freely available
components — the Light Emitting Diode (L E.D }
# Also includes circuits for the 707 Commaon Anode Display
8 A useful book for the iibrary ot both beginner and more advanced
enthus(ast alie

® Companion volume to book No. BP36 — 50 CIRCUITS USING
GERMANIUM, SILICON & ZENER DIODES by ihe same author

$2.95 plus 30c postage and handling.

Handbook of IC Audio Preamplifier &
Power Amplifier Construction

BP35
@ Shows what audio IC s are as well as how 1o use them
@ Includes practical constructional detans of various IC and Hybrid
1C/Transistor designs of aboul 250mW to 100W output
B This book is written by the very experienced and popuiar author Mr F G
Rayer who deals wilh the subject in four parts
Part | Understanding Audio IC s
Part I Preamphfiers Mixers and Tone Controls
Part {1 Power Amplitiers and Supplhes
Part IV Hybnid Circuits
B Andeal book for both heginner and advanced enihus:as! alike

$4.50 plus 30c postage and handling.
50 Projects Using Relays SCR's & Trlacs BP37

@ Relays, silicon controlled rectifiers (SCR s) and bi-directional tnodes
(TRIACs) have a wide range of applicalions in electronics today These may
exlend over ihe whoie field of motor control, dimming and heal control
delayed timing and ligh! sensitive circuits and include warning dewvices,
varous lies, hght prionty excess voltage
breakers etc

B inthis book the very expertence and popularaithor — Mr F G Rayer —
has given tried and practical working Circuils which should present the
mtrumum of ditficulty [or the enthusiast to construct

8 In most circuits there is a wide latitude 1n component vaiues and types,
allowing sasy modification of circuits of ready adaptionof them taindividuat
needs

@ An ideal book for both beginner and advanced enthusiast aline

$4.50 plus 30c postage and handling.
50 Projects Using IC CA3130 No.223

& The CA 313015 cunrently one of the more advanced operational amplifiars.

thatisavaliableicthe homeconstructor Thismeansthatlis otten capable of

a higher level of performance than many otherdevices andthat i often needs

tewer ancillary components

& In this book Mr R A Penfold has desngned and developed a number of
tul projects ] al q

| Audio Projects

IR F Projects

11 Test Equipment

IV Household Projects

V Miscellaneous Projects

B An sdeal book for boih the beginnar and more advanced enlhusias! aliké®

$4.50 plus 30c postage and handling.
Electronic Projects for Beginners BP48

@ In this book Lhe newcomer 10 efecironics will find a wide range of easily
made projects, many complete with actual component and wiring layouts
Furthermore a number of projects have been arranged so that they can pe
constiucted without any need for soldering and. thus, avoid the need fora
soldering iron
@ This boak which s written by thevery experienced author Mr.f G Rayers
dided into tour sections —

1 ‘No Soldering’ Projects

2 Miscelianeous Devices

3 Radio and Audio Frequancy

4 Power Supplies
8 An absolute must’ for alt beginners «n electronics

$4.95 plus 30c postage and handling.
50 CMOS IC Projects No.224

@ CMOS IC'sareprobabiy the most versatile range of digital davices tor use
by the amateur enthusiast They are suitable for an extraordinarily wide
range of applications and are now also some of the most inexpensive and
easily available types of | C

® In this book Mr R A Penfold has designed and developed a number of
interesting and useful projects which are disded nto tour general
calagories

I Multvibratnrs

li Amplitiers and Oscellators

H11 Trigger Devices

[V Specral Devices

& Andeal book tor both the beginner and more advanced enthusiasts alike

$3.95 plus 30c postage and handling.
Electronic Calculator Users Handbook BP33

8 An invaluable book for all calculator users whatever thea age or
occupalion or whethel they have the simplest or mos) sophisticaled of
calcutators

@ Presents formulae, data. methods of calculation conversion factors etc
with the catculator user especially in mind often illusiratad with simple
examples

Includes

B The way to calculate using only a simple four function culculntor
Trigonometsic tunclions (s cos. tan)

Hyperbohc functions {sinh, cush, 1anh)

Logarnthms, square roots and powers

B A comprehensive section of conversion lactors covering such common
conversians as, length, area. volume and weighl elr through to more
spectalised conversions such as viscosity. illumination, and cargo shipping
measures etc

8 Formulae and datator VAT, discounts and mark up curiency conversion,
interest, solutions of equations binary and octal numbers. areas and
volumes, statistics and mathematics etc

$3.95 ptus 30c postage and handling,
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FEATURE

Microwave

Cooking

Much has been said lately on the subject of Microwave Cookin

g, is it safe,

are they cheaper and quicker than ordinary methods of cooking? Find out for yourself.
Dr. B. Minakovic takes the lid off the world of microwaves. s

The main advantage of cooking by microwaves is
speed — anything from two to four times faster than by
conventional means. This does not mean that one can

improve very much on an electric kettle to boil water, but.

certainly it will cook a chicken faster than a gas or an
electric cooker, despite its lower power rating.

Cooking by microwaves requires some change in
cooking habits. For instance, there is no need to warm
up a microwave oven before food is put into it, as it is
often done with an ordinary oven. Also, there are no
more temperature settings to worry about because all
cooking is controlled by time.

In contrast to radiant heat, microwaves penetrate
almost instantaneously into food and produce heat by
agitating the atoms and molecules. The result is fairly
uniform heating through the food, but without a crust or
surface browning. This may be a desirable feature in
some cases, for instance, when warming up or preparing
pre-cooked food. When, however some crust or surface
browning is necessary the cooking has to be finished off
in an ordinary oven.

Browned Off

To obviate the necessity of transferring the food from
one oven to another some ovens are fitted with radiant
electric elements. In others one can now use a so-called
“browning-dish’’ which is designed to absorb micro-
waves and hence produce sufficient radiant heat to
cause some browning. It should be noted that ordinary
glass and pyrex dishes are not heated, being poor
absorbers of microwaves. The oven, usually made of
stainless steel, is also not heated because metal walls are
good reflectors of microwaves. Metal utensils or dishes
behave similarly and must not be used in a microwave
oven. Apart from screening food from microwaves, they
could produce spurious reflections which could adver-
sely affect operation of the microwave source (magne-
tron) and even damage it.

Condensation on the cold oven walls is prevented by
ducting into the oven the hot air from the magnetron
cooling circuit, so the vapours are blown out as quickly
as they are formed. As a result an oven never gets really
dirty and occasional wiping with a soapy cloth is all that
is usually necessary to keep it clean.

Defrosting of frozen food is possible, too. This pro-
cess, however, must not be regarded just as warming
up. lce, unlike water is a poor absorber of microwaves so
will take somewhat longer to heat up. If heating is too
rapid, water pockets which are formed will enhance local
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heating, causing hot spots or even burning. This can be
prevented by switching the microwave power off and on,
so that the heat has time to diffuse from hot spots into
the frozen region and there produce more thawing.
Typical times are 7-15 sec for "off’”” and 5-10 sec for
“on,” the exact timing being determined by the power
rating of the oven. The switching sequence is controlled
electronically and all that a user has to do is to set the
timer according to the quantity of food and depress the
defrost button.

Bacteria

‘The practice of defrosting food by letting it stand
overnight at room temperature is rather dangerous,
because, once a certain temperature is reached bacteria
will start to multiply and food poisoning is possible. This
cannot happen with microwave defrosting simply be-
cause the time is too short. In any case, there is some
evidence that in fact microwaves tend to kill bacteria as
most of them are good microwave absorbers. It is
important to remember that any kind of food processing
involves a certain degree of risk from bacteriological
infection, so all food should only be handled in scrupu-
lously clean conditions.
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Fig 1. Basic feature of a microwave oven.




e S R R e e N R

Fuse

;I'——*“’—L

P . Power
/swm:h ®
filter p
v
L Fuse
® ) = 40 /0_‘
~
l Oven lamp
Oven ))
thermostat ? A W
Primary
interlock @
S
'
1
|
g > Secondary
3 interlock
Magnetron w
Cook lamp thermostat
W=
Ty
Relay coil
e
i
4 ! 4
@\ —----mm—memome- L - ®
eSS Pl ]
1 N_j |
1 4
H = |
ne | Voltage :
5 R doubler
Mugne!r‘on __________ J
e —— b

H. T Transformer

Fig. 2 Simplified circuit diagram of a microwave oven. Magnetron
HT of 4.5kV is produced by stepping up the line input to 2.3 kV
and a half wave doubling. The doubling circuit, consisting fof a ca-
pacitor and a diode, generates a square wave at line frequency. The
polariyt is negative so that the anode (magnetron body) can be
grounded. The effect of voltage fluctuation is reducedby operating
the transformer core near full saturation. the interlock switches 2
and 3 are operated by the door latches and therefore the magnetron
is only energized whilst the door is closed.

For clarity, the defrosting circuit has been omitted from the
diagram. -

-

How Does It Work?

Radio waves, microwaves, heat, light and X-rays are
examples of electromagnetic waves. Although identical
by their nature, they exhibit many different properties
simply because of their vastly different wavelengths
(frequencies). Microwaves, developed during World
War il were named so because in comparison with
ordinary radio waves, their wavelengths are very small,
100mm or less.

When food or some non-metallic material is placed in
a microwave field, the electric field penetrates into itand
forces electrons, protons and ions into oscillations along
the direction of the field and at the same frequency.
Internal friction then produces heating. The rate of heat
generation depends on the field strength, its frequency
and a parameter tan 8 which characterises the ’‘lossi-
ness’’ of a material. Materials with low tan § like quartz
and PTFE cannot be heated by microwaves. An electric
field propagating through a lossy material decays in
amplitude at a rate inversely proportional to the square
root of frequency.

A microwave field can penetrate several centimetres
into the food before it becomes very weak. This distance
is known as the depth of penetration. Infra-red radiation
(heat), on the other hand, penetrates less than a
millimetre and thus heats the surface only and from
there the heat spreads inwardly mainly by conduction, a
relatively slow process. So, the essential difference
between microwave and ordinary heating is that micro-

34

waves penetrate deeply into food whereas the ordinary
heat radiation is absorbed at the surface.

The internationally allocated frequency band for
microwave cooking is centred at 2450 MHz correspon-
ding to awavelength (\) of 12.24cm (use fA = ¢, cis the
speed of light, 3 x 10'%cm/sec). There is no special
reasons why it should be exactly 2450 MHz. A
few hundreds of MHz up or down would hardly matter
as far as the cooking or the depth of penetration is
concerned, and equally the rate of heat generation
would be hardly affected. The main reason for this
allocation is that this band is not much good for anything
else and it does give a reasonable depth of penetration.

Magnetron

The essential features of a typical modern microwave
oven are show in Fig. 1. The microwave cavity, as the
oven itself is usually called, is a rectangular metal box,
large enough to accommodate an oversized chicken.
Microwave power is fed in at the top through a large slot
via a short waveguide with a magnetron antenna at the
other end.

On entering the cavity microwaves spread out in all
directions and undergo a series of reflections from wall
to wall, passing through the food on each transit. The
situation is analogous to a beam of light in a closed box
with mirror walls. g '

Furthermore, as in the case of light, destructive or
constructive interference will take place between the
overlapping waves and providing the cavity dimensions
are the multiples of the cavity half-wavelengths, there
will be set up a three-dimensional standing wave
pattern. In technical terms, the cavity is said to be
resonant. Fig. 3 shows such a standing wave pattern of
the electric lines of force. )

Food or any other object in the cavity will distort the
standing wave pattern, but nevertheless the cavity may
remain resonant simply because the Q factor will be
reduced too, and so the resonant range will be widened.

The heating pattern of a cavity corresponds to the
electric field pattern: strong héating in the regions with
strong electric field and no heating at all where the
electric field falls to zero. Clearly, an oven producing an
array of cold and hot spots whould not be very satisfac-
tory for cooking. Fort}mately, the heating pattern can be
smoothed out by perturbing the electric field with a small
metal propeller or ""the mode stirrer’” as it is usually
called. As the name suggests, the mode stirrer moves
the electric field standing wave pattern to and fro, so the
cold spots at one instant become hot at the next and so
on. Of course, in addition to this heat will also spread out
by the ordinary conduction process. The mode stirrer is
always mounted on the ceiling of the cavity and pro-
tected from accidental damage by a plastic sheet of low
tan 8. Some manufacturers prefer a turn-table for the
food to a mode stirrer, the others fit both.

Power for a microwave oven comes from a magne-
tron. Typical microwave power rating is. 500 W for a
small domestic oven, increasing to around 2000 W for a
catering model. The nominal guaranteed life of a small
megnetron is 1000 hours, but experience shows that
with careful use, this can be doubled or even trebled. In
any case, bearing in mind that a microwave oven runs
only for relatively short periods, 1000 hours can be
equivalent to about 3 years of normal use.
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Efficiency

The efficiency of cooking magnetrons ranges from 50%
for small units to about 75% for bigger ones. Although
cooking magnetrons are designed to tolerate large load
variations, an oven must not be run empty because
microwaves would be reflected back into the magnetron
and cause damage by overheating the cathode or the
ceramic seals. Some microwave ovens are fitted with a
manual power control for reducing the power output
when the loading is very light — otherwise the loading
should be artificially increased by putting into the oven a
small cup of water.

Microwave leakage from an oven occurs mainly
through the door seals and the window wire mesh. There
may be also some leakage through the poor joints in the
box due to poor shielding of the magnetron HT ter-
minals.

The leakage between the door and the cavity flange is
prevented by incorporating into the door frame A/4
chokes, see figure 4.

When a wave leaking through the small gap between
the door and the cavity flange reaches the slot B it is
almost completely reflected back because of the discon-
tinuity. By the time it reaches again the input plane A the
wave will have travelled a total distance \/2 and
therefore it will be in the antiphase with just incoming
wave and hence cancel it. In terms of impedance, the
input plane A behaves as a short circuit. A small fraction
of the wave that leaks past the discontinuity at B
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Fig 3. The electric field standing wave patterns in a microwave

oven.
The arrows indicate the direction of the electric field at an instant

of time — they are reversed once every cycle, 2450 million times
per second!

continues to the short circuit C where is reflected back to
B. Any leakage from B to the outside is suppressed by
the lossy rubber strip, mounted along the edge of the
metal box. The N/4 choke slot is normally covered with
a plastic insert to prevent accumulation of dirt.

The door window is not absolutely necessary but it
does help one to follow the progress of cooking in the
lit-up oven. A wire mesh is used to'prevent radiation
through the window. The mesh is protected from
accidental damage and from dirt by plastic sheets on
both sides of the window.

The interlocks operated by the door latches are
another very important safety feature. They ensure that
the microwave power cannot be switched on whilst the
door is.open even if the cooking switch is depressed.
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| Fig 4. Cross-section of the door
] frame showing quarter wave 4
] choke which reduces microwave
e leakage. .~

Microwave hazards arise mainly from internal heating
and should not be confused with radio-activity which is
far more dangerous Eyes and genital organs are very
sensitive to microwaves and can be damaged by fairly
small doses. Prolonged exposure to microwaves can
result in eye cataract, a condition in which the lens of the

eye becomes clouded.

There is considerable disagreement as to what is the
safe power density. The generally accepted figure is
about 10mW/cm2, although some sources claim that
this is still too high. Microwave ovens are normally
designed for TmW/cm? or less and if necessary this
could be even further reduced by another factor of 10 —
at a marginal increase in the price.

Of course, a damaged door flange can increase the
leakage above the permitted level and there is no way of
detecting it without a leakage meter. A good practice is
never to put one's face into the door window and to
operate the oven from an arm’s-length distance. Then,
even if something does go wrong one will be fairly safe.

Testing Microwave Ovens

Power test — Pour exactly 1 litre of water into a plastic
beaker and having measured the water temperature,
heat it in the oven for exactly 4 minutes. On removal, stir
the water lightly with the thermometer and again
measure its temperature. Calculate the temperature rise
from the two readings (in °C) and multiply itby 17.5 to
obtain the microwave power in watts.

If the measured temperature rise is too large for the
thermometer available, use two litres of water or half the
heating time — in either case use 35 as the conversion
factor.

Checking Uniformity Of Th_g Electric Field -

When a small neon lamp is put into a microwave field it
glows bright red if the field is strong enough to ionize the
gasinit. This fact is used here to sample the electric field
in @ microwave oven.

Bed the neon lightly into a lump of plasticine, its ieads
pointing upwards to act as an antenna. Normaily the
leads are too long and should be reduced to about 2cm
or less, so that the lamp is not overheated. k

If necessary, sensitivity ean be improved by bending
the leads apart, to form a Vee. This type of an antenna is
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Heating pattern in a3 microwave oven (recorded in a horizontal
plane 4 in. above the cavity bottom). Dark areas indicate strong
heating, light areas weak or no heating. (Courtesy Western Dynamics
Ltd.)

directional, so try various orientations and positions.

If several neons are available stick them on a strip of
perspex, about 2cm apart. An oven must never be run
empty so do this test with a cup of water in it.

The leakage field outside an oven is far too weak to
ionize the gas in a neon lamp and no glow will be
observed.

Warning

In operating a microwave oven always follow the
maker’s instructions. Do not remove the covers because
this will not only expose high voitage terminals but also
increase the microwave leakage.

Output power 840W. Peak operating voltage 45 kV. Average
anode current 3560 mA. Cooling by blowing air through fins. Focus-
sing by ferrite magnets.

Also do not poke wires or sharp objects into the door
seals or cavity perforations for this can significantly
increase the microwave leakage.®
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In your position |I'm sure you must
have access to a schematic for a Fuzz-
buster S/N M144799. | realize this is an
unusual request, but quite often | have
read unusual articles in your magazine.
| enjoy these very much and have for
3 years now. | certainly hope you can
do something for me.
L. Brassard
VEGLE
Leduc, Alberta
Sorry, it’s too unusual a request.
Assuming you want to build one your-
self, the material in the article and a
copy of the ARRL Amateur Radio
Handbook should be sufficient to
design your own (Microwave Asso-
ciates would be a good source of anten-
nas).
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If you’'re still hot on a schematic,
we suggest you either write direct to
the firm or buy a unit and take it
apart.

| noted your letter regarding the Philips

LP1186 FM tuner module. | have a

number of these left over from a project

our students built some time ago. If

anyone is interested in obtaining any
they can write to me at the College.

D.B. Hutchinson,

Chairman, Dept. of Electronic

& Electrical Studies.

Mohawk College

Box 2034

Hamilton, Ontario L8N 3T2

| would like to inform you that the
Circuit on Page 56 — Figure 34 of
February ET! is wrong in connecting
the Sync Input Pin 10 directly to the
load. Not only would the circuit not
work but, also this would destroy the
I.C. instantly.
Sam Del Giudice
Brampton, Ontario

You're right! Somehow, the syn-
chronization resistor, Rsyn, was left
out. Typical values for Rsyn are 10k
for 110V input and 22k for 220V work.
Thank you for bringing this to our
attention.e
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Everybody’s making money

sellin

¢

microcomputers.

Somehody’s going to make money
servicing them.

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing,

Seems like every time you turn
around, somebody comes along with a new
computer for home or business use. And
they're being gobbled up to handle things
like payrolls, billing, inventory, and other
jobs for businesses of every size.....to perform
household functions like budgeting, envi-
ronmental systems control, indexing
recipes, even playing games.

Growing Demand for Computer
Technicians...Learn in Your
Spare Time

Even before the microprocessor burst

upon the scene, the computer industry fore-

cast over a 100% increase in job openings for
the decade through 1985. Most of them 7ew
jobs created by the expanding world of the
computer. NRI can train you at home to
service both microcomputers and their big
brothers. Train you at your convenience,
with clearly written “bite-size” lessons that
you do evenings or weekends without quit-
ting your present job.

No Experience Needed

You don't need prior training in elec-
tronics or computers to take this exciting
new course. NRI starts you with the basics,
gives you a firm foundation to build on. And
your personal counselor is always available,
ready to help whenever you have questions.

Assemble Your Own
Microcomputer
NRI training also includes plenty
of practical experience. You perform
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meaningful experiments building and
stud%ing circuits on the NRI Discovery
Lab® Then you build your own test in-
struments like a transistorized volt-ohm
meter, CMOS digital frequency counter
...equipment you learn on, use later in
your work.

And you build your own microcom-
puter, the only one designed for learning. It
looks and operates like the finest of its kind,
actually does more than many commercial
units. But NRI engineers have designed
components and planned assembly so it
demonstrates important principles, gives

you working experience in detecting
and correcting problems. It's the kind
of “hands-on” training you need to
repair and service
units now on the
market.

and Programming Personal and Small Business Computers

Rush Card for Free Catalog
Send the postage-paid card today

for our 100-page, full-color catalog. It de-
scribes NRT's new Microcomputer Technology
Course in detail, shows all equipment, kits,
and lesson plans. And it also tells about
other NRI courses. ..Complete Communica-
tions with 2-meter transceiver... TV/Audio/
Video Systems Servicing with training on
the only designed-for-learning 25" diagonal
color TV with state-of-the-art computer
programming, With more than a million
students since 1914, NRI knows how to give
you the most in home training for new
opportunity. If card has been removed,

write to:
NRI Schools
RI McGraw-Hill Continuing
r Education Center
Y| T‘ 330 Progress Avenue
€ gel' Scarborough, Ontario MIP 275
SAIM o telephone 416-293-1911
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NOW SAVE AT LEAST

0
l .,/' ~ offthe
Newsstand
price by

Subscribing

With this issue of ETI our cover prise has increased to $1.75 — we think it’s still excellent
value for your money.

However we’re not increasing our subscription rates (for the time being): this will still
cost you just $14.00 a year or $26.00 for two years (see card for US and overseas rates).
Use the card facing page 44 to order or send money to:

ETI Subs Dept., Unit 6, 25 Overlea Blvd., Toronto, Ontario. M4H 1B1

R

%pECT “M ELECTRONICS

Quality printed circuit boards at an affordable
price. For only 40¢/sq in..you'll receive a cut
ctched,and drlled (single-sided glass epoxy)peb
of YOUR design. All pcbs are given a conformal
coating to prevent tarnishing of the copper and
aid soldering

Your parts are mailed to you within two weeks
of receipt of your prepaid order

Write for a free price—list of ETI pcbs and
various parts that we stock.Quantity order
discounts available on request
Send cheque or money-order to: PO Box 4166
Stn D, Hamilton Ontario, Canada L8V 41.5

Ont.residents add 77Z PST
pectrum Electronics—a Canadian company
dedicated to serving the electronics
enthusiasts of today and tomorrow

Circle No.6 on Reader Service Card.
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Model No.
LTC906.

{ $279.00

leakage.

* In-Out Circuit
* Automatic

* L.E.D. Display

hecking line

LEADER’S New portable
automatically identifies emitter, base, and collector
and gives an absolute meter readout of gain and

semi-checker that

* Transistors, F.E.T.s, Diodes
*2YR. WARRANTY

AVAILABLE IN CANADA AT AUTHORIZED LEADER DISTRIBUTORS

1
® O ‘:.

omnitronix Itd. -

g

LR

Dorval, Québec. HOP 2N4

Represented in
Canada by:

Tél. 683-6993 - Télex. 05-822692

2056 South Service Rd., Trans Canada Hwy,

Circle No.14 on Reader Service Card.
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THEFUN OF )= =
ELECTRONICS ~

(A )
By Geiger. E
NG S

— G =5 .
I can’t wait to check out this new amp; the sales- |
\\

man said it had great specs. |

2\ Beess W
I|4"‘ 1\ < E;y_ 5 0© l
r — & [ ps\:\h“ G gm@
I|'I | (7 sl (’E;:;qhﬁ 9
o
Geleg _ / l . -

C1t's my home made version of a bubble memory =i get 16 \
kilobytes of ROM for every box of ""Mr Suds’ | throw in.

R

Well, Bob and Harriet, true to my word, I'm not going
to bore you with any more dull home movies. Now, sit

back and enjoy these videocassettes | made of little Alan
Jr. waving hello.

GEIGER,
\l | bought one of these French — English Electronic
\ Translators, but | don‘t know how to use it —
the instructions are in Japanese.

Yessiree — The CB industry isn’t what it used
to be.
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PROJECT

SOIL

MOISTURE
DETECTOR

Check out the roots scene with this ETI soil probe and have happier, healthier plants.

THIS COMPACT UNIT enables you

to accurately check the moisture What is it that is
content of your plants’ soil in one on the inside. ETIs
simple operation. its range and Soilprobe exposed

sensitivity may be adjusted to
complement the most fastidious
horticulture and horticulturist. The
unit works by measuring the
resistance of the water in the soil
between two probes and comparing
it with a previously selected internal
resistance adjustable between 1k and
250k. :

A Better Buzz

A small 9 volt battery powers the
circuit which is built around a
few cheap CMOS chips and a
low power quad op-amp. To

40

avoid undesirable electrolytic
effects at the probes, the
resistance bridge is AC
energised. We don't known if the
plants like this but we have had
no complaints. The probes may
be made of any conducting
material or just tinned copper
wires placed in the soil a few
inches apart and a couple of
inches deep. The circuit will
tolerate wire leads up to a few
feet in length and no special
screening is required. A three
level comparator whose pass
range is internally preset
indicates whether the soil is too
wet, dry or OK and the required
resistance is set by adjustment of
a case-mounted potentiometer.

Construction and Use
Construction is
straightforward provided care is
taken and attention paid to the
polarity and orientation of the
diodes and capacitors. Wire links
should be inserted first, note that
some of these are mounted
under the integrated circuit
sockets, followed by the sockets
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mnemseives, resistors, C'dp'dCltOl'S,
transistor and diodes. The ICs
should be inserted last after the
off-board components have been
connected. Also ensure that the
flying leads have all been
soldered into place and that the
LEDs are connected correctly. A
short lead, indert or flat on the
plastic encapsulation usually
indicates the cathode. We used
miniature LEDs, two red and one
green. However, any desired

colour may be used.
2mm sockets

were used to connect the probe
leads and the power source was
a 9V battery.

Some difficulty will be
encountered in inserting Q1 as the
base and collector leads have to be
reversed. Use spaghetti insulation to
prevent shorts.

In use, the unit is turned on;
the probes plugged in, and RV2
adjusted until the OK LED lights.
This setting may be noted and
recorded on a calibrated scale.

As the probes are simple and
cheap to make they may be left
permanently buried in the soil
and a set made for each plant,
facilitatingrthe repeatability of
measurements.

‘OK’ LED 2
LED 1 (WET)
SW1
g & A | ED3
{DRY)
A

T P Y I VM N 2 M A ! e S || SN SN S N

RV2
AND PROBE

The circuit consists of an AC energised
bridge whose two active arms are formed
by R11 plus RV2 and the soil resistance
between the probes. Its operation may be
best understood by reference 1o the circuit
diagram and Fig.1. ICla and IC1b are con-
figured as an astable oscillator whose

L UL
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squarewave output (Fig. 1b) clocks 1C2a.
This signal, inverted by IClc (Fig.lc),
clocks 1C2b.

The antiphase Q and @ outputs of IC2b
are buffered by IC4a and IC4b whose out-
pits (Fig. 1d and le) drive the resistance
bridge formed by R11 plus RV2 and the soil
resistance between the probes. R11 pro-
tects the amplifier outputs against inad-
vertent short circuits.

*“Fhe output of IC2a (Fig. la) is a
squarewave of the same frequency, phase
shifted by 90 degrees. This means that the
edges of the waveform are coincident with
the centre of the squarewave from 1C2b

Soil Moisture Indicator, resulting in an
LED display of whether the soil is wet,
OK or dry.
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(Fig 1d and le) and facilitates phase detec-
tion by IC3a and I1C3b. When the soil res-
istance measured between the probes 1s
equal to the resistance of R11 plus RV2, the
signals from 1C4a and 1C4b will cancel out.
However, when an imbalance occurs, there
will be an error signal whose phase will
depend on whether the soil has a greater or
lesser resistance than the other arm of the

HOW IT WORKS

RvV2

PROBE

bridge. The amplitude of the error signal
will also diminish as the bridge approaches
balance (Fig. If).

This signal is coupled via C5, R10 to
amplifier IC4c and squared up to provide
CMOS input levels by schmitt trigger IC4d,
where it is input to IC3a and IC3b and
clocked in by the signal from IC2a. The
outputs of IC3a and IC3b will follow the
phase of the input; reflecting the state of
imbalance of the bridge, and either LED 1
or LED 3 will be lit (Fig. 1g).

The amplified signal from IC4c is also fed
viaC3, Dl and D2 to C2 which will acquire a
charge proportional to the level of the
input. This drives Q1 which controls* the
direct, clear, and set inputs of IC3a and
IC3b respectively. When the input signal is
insufficient to turn on Ql, these inputs are
driven to their active high state by R3.

This causes both LED 1 and LED 3 to
extinguish and the condition (shown
shaded in Fig. 1g) is detected by nand gate
IC1d whose output goes low causing LED 2
to light. The sensitivity of the circuit to this
condition is preset by adjustment of RVl
which controls the gain of IC4c. The re-
quired soil resistance is set by RV2. The
circuit is powered from a 9V battery de-
coupled by C6. A mid voltage point 15
provided by R12 and R13 decoupled by C4.

PARTS LIST

RESISTORS POTENTIOMETERS SEMICONDUCTORS
RV1 470k preset: IC1 4011B
R1,2,6 820R RV2 250k lin Ic2,3 40138
R3, 4,10 100k IC4 LM324
RS 10M  CAPACITORS o} 2N 3904
R7,12,13 10k c1 1n D1, 2 IN4148
R8 1M c2 4u7 LED1,2.3 0.125"
i 100R €3 10u MISCELLANEOUS
R11 68R C4 22u PCB
E5 220u SWi1 SPST
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R1
820R

LED1

R3
100k

-]

Fig 3. Circuit diagram of the Soil Probe.

1IC1 40118
1C2,3 40138
1ca” LM324
a1 2N3904

13 D1,2 IN4148

14
12
PROBES
9
- 8
1Cab
10|+

1 13
6
7
Ic3e  [10 LED3
12
9 R6
220R \\ /77

R9
100R

An internal view of the Soil Moisture Indicator,
showing the position of the four IC's.
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Get in the COMPUTER REVOLUTION with
these three programmed learning courses:

Digi_tal pomputer Logic for Beginners;
Pesugnmg Digital Systems; Programming
in BASIC. No Risk Money-Back Guarantee!

Design of Digital Systems -
six volumes

ADVANCE COURSE  qnq o
Six large sized volumes — $29.95
each 1112 x 8%4”. COMPLETE SET

The contents of Design of Digital Systems include:

Book 1: Octal, hexadecimal and binary number systems; representa-
tion of negative numbers, complementary systems; binary multiplica-
tion and division.

Book 2: OR and AND functions; logic gates; NOT, exclusiveOR,
NAND, NOR and exclusive - NOR functions; multiple input gates; truth
tables; DeMorgan’'s Laws; canonical forms; logic conventions; Kar-
naugh mapping; three-state and wired logic.

Book 3: Half adders and full adders; subtractors; serial and parallel
adders; processors and arithmetic logic units (ALUs); multiplication
and division systems.

Book 4: Flip-flops; shift registers; asynchronous counters; ring,
Johnson and exclusive-OR feedback counter; random access
memories (RAMs); read-only memories (ROMs).

Book 5: Structure of calculators; keyboard encoding; decoding
display data; register systems; control unit; program ROM; address
decoding; instruction sets; instruction decoding; control program
structure.

Book 6: Central processing unit (CPU);, memory organization;,
character representation; program storage; address modes; input/out-
put systems, progam interrupts; interrupt priorities programming;
assemblers; executive programs, operating systems, and time-
sharing.

BASIC COURSE
Four large sized volumes — COMPLETE
each 11 x 8. SET

Digital Computer Logic and Electronics is designed for the begin-
ner. No mathematical knowledge other than simple arithmetic is
assumed, though you should have an aptitude for logical thought. 1t
consists of 4 volumes — each 112" x 8%" — and serves as an in-
troduction to the subject of digital electronics.

Contents include: Binary, octal and decimal number systems; con-
version between number systems; AND, OR, NOR and NAND gates
and inverters; Boolean algebra and truth tables; DeMorgan’s Laws;
design of logical circuits using NOR gates; RS and J-K flip-flops;
binary counters, shift registers and half-adders.

I 1736 AVENUE ROAD! TORONTO ONT
M5M 3Y7

(6 vols)$29.95 . . . .
( ) Digital Computer Logic and Electronics (4 vols)$19.95 . . . .

NO RISK GUARANTEE
There's absolutely no risk to you. If you're not completely satisfied
with your courses, simply return them within 10 days. We'll sendyou a
full refund, minus return postage.

COMPUTER PROGRAMMING
IN BASIC $22.95
Four large sized volumes Complete Set

Learn BASIC — the language of the small computer and the
most easy-to-use computer language in widespread use. Teach
yourself with a programmed approach in a course that takes
you from complete ignarance step-by-step to real proficiency.
No computer is required! The course is divided into 60 straight-
forward lessons. You learn the five essentials; probelm defini-
tion, flowcharting, coding the program, debugging, and prepar-
ing clear documentation. By the end you will be able to write
programmes such as computer games, preparing graphs on out-
put paper, calculating compound interest tables and estimating
costs.

Book 1 Computers and what they do well; READ, DATA,
PRINT; powers, brackets, variable names; LET; errors; coding
simple programs.

Book 2 High and low level languages; flowcharting; functions;
REM and documentation; INPUT, IF . . . THEN, GO TO; limita-
tions of computers, problem definition.

Book 3 Compilers and interpreters; loops, FOR . . . NEXT;
RESTORE; debugging; arrays; bubble sorting; TAB.

Book 4 Advanced BASIC: subroutines; string variables; files;
complex programming; examples; glossary.

CREDIT CARDS
AND

COMPANY
P0.S
ACCEPTED
FOR FAST
SERVICE

ALL IN YOUR
: ORDER TO

{416) 787-1448 A

USE THIS HANDY
ORDER FORM!

A

» |
”/Lﬂmmamc i

v SUPPLY CO. LIMITED

l Please send Total

( ) Design of Digital Systems

I( )y Computer Programming in BASIC (4 vois)$22.95 .. . ..
(Include $2.00 per set for shipping)
| enclose check or money order for . . . . . . . oo o0 e e
Ior charge to my { ) Chargex/Visa ( ) Mastercharge
CardMNoO.. . . .« oo v o oo Expiry Date

( ) or please bill to my Company — P.O.NO.. . .t i et s a s

SIGNALUTE. « « 4 o o o e e e e s e e e e e e e e e e e e
SHID 1O « « &« s v o e e e e e e e e e e s e e e e e e e
AAArESS. « = o v e e s e e e b e e e e e e e e e e e e e e e l
............... Postal Code. . . . . . . . .. .. ..
---------------
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YOUR
ORIGINAL
JAPANESE

SEMI — CONDUCTOR 3w
SUPPLIER.

LOWEST PRICE FROM

Service

RECORDER & PROJCTOR BELTS

FREEF CATALOG & PRICE LIST TOR

.
"R 1.000 types of Belts & wheels | CANADA'S LARGEST %y
oy ver 3500 sobders TS INVENTORY OF ﬁf
GENUINE REPLACEMENT :

PARTS FROM JAPAN.

?

- Round Rubber Belts

- Flat Fabric Belts

- Gear Type Belts

- Spring Wire Belts

- Square Cut/Molded Tires/Bands
- Phono Idler Wheels

For: Tape Recorders, Video Tape
Recorders and Players.
Projectors & Audio Visual
Equipment.

8 Tracks Players, Cassette
Recorders & Players.

C.P. 142

88 Ave. Laval
Mont-Joll, P.Q., G5H 3K9

TO RECEIVE OUR TWO
(2) PRICE LISTS RUSH
US YOUR NAME AND
ADDRESS. . %
AND YOUR TYPE OF
BUSINESS.

PROMPT wm
DELIVERY!

&

- Flat Rubber Belts . THE if you would like more information on the products or
- Square gug EUb}?eft Belts LWSQ’EES’T PR]TCOE%OR R iservices mentioned in the advertisements:

-V type Rubber Belts L ) .

- Flat Rubber/Fabric Belts L{%g SAME XSR%gg]STOR Fill in the attached card with your name,
- Projector Drive Wheels ’ : address, etc.

- V Shape Rubber/Fabric Belts "

Circle the appropriate Reader Service number
information about advertised

for further
products.

3Mai| the card and the ‘advertiser will send you
literature free of charge. If the card has been
removed, or if you want the information in a
hurry, phone or write direct to the advertiser

WRITE TO: T k= and refer to the ETI issue and page number.
Distribution J M{ Distribution Inc.

Circle No. 24 on Reader Service Card. e
Now Avallable
COMPANY JOB FUNCTION
R E .
OUR ALL NEW CLASSIFICATION (IF APPLICABLE):
LENLINE (IF APPLICABLE): A. Buying
. h ist
COMPONENTS 2 FL s C St
: GRk? D. Not employed in an
C. Government electronics-related
CATALOGUE. B, RGO field
S| | & Ensineering
H" . F. i
el o Rt G Vanaaeran
0 H. Sales
ing n_10re okl Institution I. Other (Please
400 items, all : specify on the card)
fully illustrated 5
and described. 2 IN THE :
5 FIELD OF: :
SEND FOR .
VIOUI (F1E2 : WHAT INTERESTS | |
COPY TODAY! i| 1. computer and YOU MOST
H Related Equipment S
e e I T T T T S 1 § 2. gommunications ABOUT ETI? (YOUR
| Please send me your LENLINE Electronic Components ! § sf;Lpﬂr:ent and FAVOURITE
I Catalogue and the name of my nearest LENLINE Dealer. ' i| 3. Navigation, Guidance FIVE OR LESS):
1 ] or Control Systems A. Audio
: 1 4. Test & Measurement B. Video
| Equipment C. Ham Radio
I NAME 5. Consumer Products D. Shortwave World
] 1 6. |n<'1EustriaI Controls E. Service News
] 1 & Equipment F. Components and
\ ADDRESS 1 t| 7. Components and Technology
| 2 Subassemblies G. Reports on the
I CITY :| 8. Other (Please Electronics Industry
1 ! : specify on the card) H. Microcomputers
y PROV.______ - ____ CODE 1 H J. Projects
1 . [} K. News Digest
! len finkler Itd . £ St e sy
: 25 Toro Road, Downsview, Ontario M3J 2A6 e 630-9103 -: M. Tech Tips
Circle No. 31 on Reader Service Card.
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CSA

IN 1914, THE WORLD was at war
and although Canada did not field an
independent armed forces, we did
send troops overseas as part of the
British effort. Canada also contributed
to the material and equipment aspect of
the war effort. It was essential that
British and Canadian equipment be built
to the same standards and specifications
to ensure compatibility so the British
Government on behalf of the British
Board of Trade and the British En-
gineering Standards Committee, re-
quested the formation of a Canadian
Engineering Standards Committee. This
was formed in 1917 at an informal
meeting in Montreal with representa-
tives from both the private and public
sectors. By the following year the war
had ended, thus proving the effective-
ness of the committee.

The value of agreed-upon standards
had been established and on January
21 1919 Letters Patent were issued by
the Secretary of State incorporating the
General Meeting held in Ottawa on
June 4 1919 chaired by Sir John
Kennedy, the first chairman.

In 1920, the Association published
its first standard, No.1920-1, a Specifi-
cation for Steel Railway Bridges.

Diversification
i
1

CESA may have been born in war and
made its debut dealing with the railways
but in no time found itself dealing with
electrical power, welding,
bricks, bomb shelters, elevators . . . just
about everything you can imagine.

1927 saw the publication of the
Canadian Electrical code, dealing with
power operated radio devices. At this
time only a handful of radio stations
were on the air and electrical recording
was only three years old.

CESA standards were adopted in
1933 by the Department of Public
Works, Canada, stipulating that these
standards were to be adhered to in all
government contracts.

By 1939 we were again at war and
CESA formed a special committee to
deal with material substitution in War
Office contracts, primarily in the area
of steel ordnance and aircraft construc-
tion. It was also during the war that the

All consumer equipment today carries the
CSA seal of approval. b

Approvals Division was established to
deal with electrical equipment for sale
or installation in Canada. Although the
Association did not have its own testing
laboratories, the Hydro-Electric Power
Commission of Ontario shouldered this
function.

The war years also saw specifications
on bomb-proof shelters, aircraft, wood
screws, plus work in the area of conser-
vation of strategic materials. In 1944,
the Association’s name was changed to
“"Canadian Standards Association’ and
two years later the familiar trademark
of the large letter “C”" enclosing the
fetters ‘'S’’ and A" was registered and
has continued in use, unchanged, ever
since.

What It s

CSAis a non-profit independent, volun-
tary organization engaged in the de-
veloping of standards and essentially
provides what it describes as “Services
in support of Standardization”. It is
funded by the sale of standards — that
is books or booklets, specifying a stan-
dard — membership fees and fees
charged for product testing. That's
right, a manufacturer who wishes to
have his product tested pays for the ser-
vice, just as he would any other testing
laboratory. A standard is any technical
document which outlines specific pro-
duct charateristics such as safety and/or
quality.

Membership is open to manufac-
turers, governments, and individuals.

What it Does

CSA is activé mainly in two areas. The
first involves the writing of standards.
These are written by committees con-
sisting of experts in the area to which
the proposed standard will apply, as
well as users and, where applicable,
regulatory authorities. These committee
members are all volunteers. They are
not compensated for their time.
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A committee may be formed when
the Association is approached by an
organization such as a consumer group,
government department, or trade asso-
ciation requesting the formuiation of a
standard. If, upon investigation, a need
becomes apparent, the appropriate
committee is formed.

What It Isn’t

Let’s clear up some misconceptions
about CSA's function. There is a widely-
held belief that CSA is some kind of
regulatory body with the power to
permit or deny the right to manufacture
and/or sell some product in this
country. Some people believe that CSA
certification is an indication of per-
formance quality, much like Good
Housekeeping Seal of Approval. Neither
is true.

In Ontario, for example, it is unlaw-
ful to sell any device intended for oper-
ation from power lines unless that de-
vice is approved by Ontario Hydro.
Ontario Hydro will inspect any product
upon request, and for a fee. But this is
not too practical for mass produced
goods. Ontario Hydro authorized CSA
to write its electrical safety code, or, to
be more precise, adopted the Canadian
Electrical Code, as written by CSA.
Therefore, any equipment which has
been certified by CSA is approved by
Ontario Hydro. :

Similarly with other products such
as Hockey Helmets, and automobile
seat belts. Some hockey leagues have
stipulated that only safety equipment
which has been CSA approved may be
used. ‘

If a product is unsafe, or otherwise
does not conform to CSA standards,
CSA has no power to order its with-
drawal from the market, nor can it
prosecute the seller or manufacturer,
except inasmuch as any private citizen
or corporation may have that right, even
when the sale of such a product is
unlawful because of non-compliance.
The only power CSA actually has is that
afforded under the Copyright Act if the
CSA symbol is used, or if approval is
fraudulently claimed or implied. This is
a right of any copyright holder, and is
no different from anyone using, for
example, the ETI logo, or an ETI Pro-
ject circuit board pattern (which is
protected by copyright). At the same
time, a complaint to CSA can resuit in
an investigation and recommendations
to the appropriate authorities.

Although CSA will not certify
something which does not work, or is
obviously grossly defective, the Associ-
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ation’s concern is not really with the
general quality of a product, except
inasmuch as it affects the safety of using
it. Many products which wouldn’t make
state-of-the-art status if they brought
back bustles may still meet standards
and will be approved. If they’re not very
good, the market-place can deal with
them. Even if specifications are, shall
we say, optimistic, .there are other
government agencies to deal with mis-
representation or misleading advertising.

CSA does not, for example, tell a
manufacturer that he may or may not
use polystyrene capacitors in an ampli-
fier, or that a moving coil preamp may
or may not use an input transformer. It
does, however, impose standards as to
whether a shock hazard exists, and
whether such devices may be used in a
particular way, based on whether or not
such a hazard will result, or whether
either a shock or fire hazard would re-
sult from the component'’s failure.

The essence of all this is safety. In
the case of electrical equipment,
concern is whether or not a shock
hazard exists, or whether a fire hazard
results from the use of a given design or
manufacturing technique, or materials.

In the case of safety devices such as
crash helmets, seat belts, safety glass,
etc, product quality is an integral part
of the primary function of the device:
to protect. Obviously, a hockey helmet
which shatters or indents in such a way
as to result in a head injury if struck by
a puck is not doing its job, and is clearly
unsafe.

Testing

Imagine a group of men in white coats,
earnestly studying a panel of meters
while some device applies specified pres-
sure against a piece of plastic of speci-
fied thickness and shape, then noting
the pressure in p.s.i. at which penetra-
tion occurs. Or, at the other extreme,
pouring gasoline on a television set, then
attacking it with a blow-torch to see
whether it will catch fire. Both extremes
are samples of some of the images of
CSA testing procedures which | have
heard from time to time. After seeing
the labs in operation, | can attest to the
fact that, although such routines would
look great on the Second City Revue,
and Professor Waynegartner would have
a great time with them, that ain‘t how
it's done, Jack. _

How, for example, do you find out
how resistant a power cable is to flex-
ing? Well, you and | would probably
try bending it back and forth and count
how many times we can bend it before
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the conductor(s) open(s). How does
CSA do it? They bend it back and forth
and count how many times they can
bend it before the conductor(s) open(s).
Of course, it's a bit tedious to have
someone sitting there bending a wire
back and forth, and, besides, he might
lose count after fifty-thousand bends,
or so, so the cable is attached to a
machine which does the bending, all the,
while counting automatically and moni-'
toring continuity.

A lamp is intended for use under-
water in a sw1mmmg pool. Is it water-
proof? How do we find out? Simple:
put it at the bottom of a tank full of
water, at the depth of a swimming pool,
then check for water entry, and leakage

resistance.
Or how about bullet-proof glass. It

would be possible to measure surface
strength and plot it against the momen-
tum of a bullet of specified mass at a
given velocity. But a simpler and more
reliable approach is to set up the glass,
and shoot bullets at it from a gun. If it's
supposed to withstand a .44 Magnum at
twenty feet, then that’s what you use.
One refinement is to provide the means
of measuring the bullet’s velocity at a
particular distance from the muzzle.

In other words, standards are estab-
lished which take into consideration the
real world as much as is humanly pos-
sible, and tests are carried out under
conditions which resemble real in-use
conditions as closely as possible. For
this reason, standards and testing
methods are constantly undergoing re-
evaluation and modification so as to
conform more closely with real world
changes. Which is why, for example,
you can now buy power tools with two-
terminal power plugs and double in-
sulation, and yet only a few years ago
all power tools had to have a U-ground
connector.

Certification Procedure

In order to be CSA Certified, its com-
pliance with the appropriate tech-
nical standard must be ascertained.

The applicant, who may be the man-
ufacturer, or the importer, or even a
distributor, makes application on an
official form, on which he outlines
details about all products which the
application is to cover, the name and
address of any manufacturing plant
which will produce certified versions,
and the name and address of the com-
pany which will be responsible for the
Certification contract. This latter pro-
vision would apply to the manufacturer
who might subcontract the actual man-
ufacture.

Foreign produced goods require certification
also.Often this can be obtained in the country
of origin.

An estimate is made as to the cost of
processing the application, and a deposit
is paid with the application. Charges are
made for services rendered, calculated
on a time/cost basis.

The applicant supplies a representa-
tive sample of all products to be covered
by the application. These are used for
test purposes.

In addition, CSA may wish to inspect
the manufacturing facilities to ensure
that the applicant is able to maintain
standards on a continuing basis, and
from time to time may select produc-
tion samples for testing to ensure that
standards are maintained. This may be
simply a spot check, or the result of
consumer complaints. It is quite pos-
sible for a product to be de-certified.

At the present time CSA maintains
standards and certifications facilities in
Rexdale, a Toronto suburb, and Ottawa,
with regional offices throughout Cana-
da. To make life easier for importers
and their suppliers, there are agencies in
Great Britain, the Netherlands, and
Japan, “as well as inspection offices in
Taiwan, Singapore, Hong Kong, Korea,
India, Australia, and New Zealand. This
allows for certification at the place of
manufacture, ensuring easier access to
the Canadian market.

CSA also publishes a quarterly bulle-
tin for members called CSA + The Con-
sumer containing information on pro-
duct safety, new standards, updating,
etc. More information can be obtained
by contacting Peter James, Canadian
Standards Association, 178 Rexdale
Blvd., Rexdale, Ont., MOW 1R3.

And if you don‘t like a particular

standard, don't stand around belly-
aching about it. Write to CSA and say
so, stating your criticisms. It might
result in a revision.
Many thanks to Peter James, director of
Public Relations, and espemally Tom
Higgins, Manager CSA Laboratories, for
the time spent showing me around the
labs. Including areas Tom was ordinarily
reluctant to tour. | took a lot of time
out of his busy schedule.®
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Automatic Intercom

Every room In your house Is already wired
for this revolutionary new Jana FM-quality
intercom . . . and It's only $54.95 a station,
complete.

Real’ “hands free” operation: two-way
conversation without touching anything.

No wires. No drilling holes in baseboards
or floors. You just plug it in.

“No hands" operation: Carry on a two-
way conversation while using both hands on
some other task. Nointercom in Canada can
beat this Jana marvel for smooth, simple,
convenient operation.

But this new Jana Automatic Intercom will
give you surprisingly high quality sound.
Despite its real “no hands" convenience, it
far surpasses even the more expensive old
fashioned intercoms you may be familiar
with.

USES EXISTING AC WIRING

Our Jana Automatic Intercom sends its
signals through the standard 110-120 volt
alternating current electrical wiring that is
already going everywhere in your home and
place of business. It is now just as easy to
plug in an intercom (if it is our new Jana) as
it is to plug in a radio or a toaster.

You can obviously move thisintercomto a
ditferent room as fast as you can carry it. It
weighs little over a pound.

MORE FEATURES MEAN MORE USES

Maybe you have already thought of how
you would use Jana Automatic Intercomsin
your place. All the uses for older intercom
systems will be most likely the first you
would think of:

& Two-way communication from the kit-

" chen to the workshop in the garage.

® Hook up from the main "adult” part of a
house to the teenagers' part.

® |n any business, the intercom is used for
fast and frequent two-way communica-
tion without any dialing or fuss.

There are many variations on those
ordinary intercom uses. Now imagine new
situations that become possible with the
Jana no-wiring-required Automatic Inter-
com:

* BABY-SITTING: Leave a Jana Auto-
matic Intercom in whatever room the
baby is in. Set it for sending signals, and
keep another station plugged in near
you,, setting it to receive on the same
channel. If the baby's problem is bad
dreams, set the Jana Automatic Intercom
SO you can sing lullabies.

* SICK ROOM CALLS. No matter how
many bedrooms your house may have,
you can always establish secure two-
way communication.

© ® NEW CONNECTIONS INSTANTLY. At

work, any new operation can be con-
nected immediately, without cost.

® Because farm people so often work out
of sight of each other they need easy
communication in case of accidents.
One urgent message of "MELP" can
make the cost of the system seem

" =

With the controls setlike this, you cantalk or
The price alone is a breakthrough. Only listen “hands-free” withous touching any  on a normal conversation with someone in

$54.95 for each station . . . and absoiutely buttons. another room.

nothing for wiring! nothing. will appreciate the second channel. If your

e Farmers with livestock need intercom
systems for surveillance.

CONTROLS MAKE YOU A GENIUS

Remember how the old intercoms had lots
of controls? Usually you had to fiddie with
ON/OFF, SQUELCH, and VOLUME until
something at least barely intelligible started
to get through.

Then you had to keep one hand
constantly busy switching the SEND/
RECEIVE button. And you often found
yourself trying to help matters by shouting.

Jana has ended all that. Talk naturally, in
your normal conversational voice. This is
FM Quality.

The electret microphone is not only
super-sensitive, it has an instant response
teature which is still very rare in electronics.
It is actuated by your voice, and comes to
lite within the first syllable when you start
speaking. It stays iocked on as long as you
speak and a bit longer.

As tor buttons, Jana provides them so you
can turn the Automatic Intercom oft when
you want privacy, and for sending a noise
through the system when ycu want to catch
somebpody's attention. Otherwise, ali you do
with buttons is choose a channel, either A or
B, whichever is free.

GOOD RANGE — BUT LIMITED
FOR PRIVACY

You can send a signal anywhere within
any AC electrical system.

At home, that probably means anywhere
in your house, and also next door. The limit
is reached at a transformer the electric
company has on top of a pole out on the
street. Several homes hooked into one
transformer can communicate easily.

But the signal is reduced to about 1% at
that point, and it would take the skill of the
CIA or KGB to eavesdrop beyond that.

The only way to tell is to test. Plug it in,
and hear who is connected.

2 CHANNELS CARRY
2 CONVERSATIONS

If your intercom system has four or more
stations and they are likely to be busy, you

ELECTRONICS TODAY INTERNATIONAL—MAY, 1980

Both hands can stay at work while you carry

partner spends a lot of time talking to the
receptionists, .you can still keep product
moving at the order desk over the second
Jana channel. That convenience might save
your partnership.

QUIET STYLING

Because you will move Jana Automatic
Intercoms around fairly often, they have to
look good everywhere.

They will. Each station is quietly bur-
nished, satiny metal with dark, earth-tone
wood. Put a Jana just aboutanywhereand it
won't look conspicuous or garish. Most
people like Jana's design . . . especially if
they also admire electronic excellence.

ONLY $54.95 PER STATION

The price is low. Incredibly low. Only
$54.95 for each station.

That is what's happening in electronics.
More convenience. Smaller size. Lower
prices.

To order your Jana Automatic Intercoms,
simply send your cheque for $54.95 (per
station) plus $3.00 postage and handling.
(Ontario residents please add 7% sales tax.)

Credit card buyers may phone (orders
only) coliect.

Your intercoms are backed by Jana Elec-
tronics Ltd, a name that has been
developing a reputation for reliability in
Canadian electronics for more than a
decade. Dominion Radio has long been one
of Canada’s largest retaiters and mail order
sellers of everything in electronics from
basic parts to complete videotape studios.
Both compahies know their names will
become more important for supplying you
products as good and as advanced as the
Jana Automatic intercoms.

Phone us to place your order.
Dominion Radio
& Electronics

535 Yonge Street
Toronto, Ontario

Phone (416) 922-1818

.
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—




COLUMN

ON

WHAT’S

Befuddled by video cassette software copyright. Steve Rimmer rationalizes. . .

THIS IS A FABLE, which is to say that
while it represents within itself sup-
posed truths, it in its entirety, is not re-
presented as being true. In other words,
it’s a lie, but a true one.

This fable goes:

Some time ago, it seems that there
was this Roman soldier, who had been
charged with carrying a message from
Carthage to Tiberias (the city, not the
person). He was trotting briskly along,
when he came upon a Samaritan, who,
because fables are largely rigged, hap-
pened to be bound for Tiberias as well
{again, the city, not the person). Thus it
was that the soldier and the Samaritan
were on the road to Tiberias (see above
if you're still confused), when they
came upon a cave, and, outside this cave
there, was a sign which read, “‘Danger,
Monster Within. All who enter will be
dismembered, clawed to death, and
devoured”’, or words to this effect. This
rather upset the soldier, who inquired of
the Samaritan what sort of monster
could be so fearful, in the cave of which
we have been speaking. The Samaritan
scratched his head, and admitted that
no one actually knew what the monster
was like, because, 'with that sign by the
entrance, no one with any sense would
go inside to check it out. It would seem
that this did not exclude the soldier, for
he declared that no monster was a
match for a soldier of Rome, rushed
inside, and was never heard from again.

Now, there is an appendix of sorts to
this fable. There was, of course, no
monster in the cave. There was the back
door to a harem, which the local poten-
tate had never seen any good reason to
lock, because of the wonderfully clever
sign. The soldier died about a month
later of exhaustion.

The harem, sad to say, has vanished
with time, as has the road, the Samari-
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tan, most of Rome strangely,
though, the sign remains. It's a bit
weatherbeaten, and the characters are
somewhat indistinct so they now seem
to read “Warning. This recording is pro-
tected by copyright. Unauthorized dup-
lication prohibited by law”.

This is of course, only a fable, and, as
stated previously, is a lie.

Users Beware!

This month’s topic is a rather untech-
nical one; the slimy and most untract-
able problem of copyrighting video soft-
ware. It's unpleasant because, uniike
something really simple, like building a
satellite downlink, there is not a huge
number of finite, ‘‘nail down-able’
quantities in the situation . it s
largely comoprised of murky grey areas.
Furthermore, as we shall see, for the in-
dividual software consumer, “we what
buys de tapes’, the question is not so
much one of copyright law as one of
consumer ethics. This last phrase may
seem like a contradiction in terms;
consumers, we have come to believe,
can afford no ethics. However, as this
thing develops, | hope it will become at
least muddily apparent that, in this case,
imposing upon ourselves a ‘“‘moral”
type of code is almost mandatory, in an
area where, for several pragmatic
reasons, the law is ineffective. One may
look on the situation in that the law
keeps one from getting away with some-
thing, but ethics keeps one from getting
caught.

Ya, me slithy toves, ‘tis time fer a big
frosty mug o’ vile, viscous philosophy.
Down th’ “atch wi’ it.

Let’s begin all this stuff with a
proper, analytical approach. It will dis-
solve shortly, |'m sure. In a “’state of na-
ture’”” environment, we will have a fel-

low create a video taped programme,
let’'s say a documentary on the migra-
tory habits of electric eels. It's a fairly
good tape, as such things go, and he
offers it to the waiting world at $50.00
a shot. The waiting world, itching with
curiousity about the innermost secrets
of eels buys the tape. One alumnus gets
it, and makes a basketful of dubs, which
he begins flogging at $30.00 each. In the
end, everybody gets a tape, but most
have come from the fellow with two
VCRs and a set of patch cables, not the
chap with a head for eels. This latter
poor unfortunate has a gross of unsal-
able documentaries, and two hundred
and fifty dollars. There is, evidently,
no fortune to be made in tape, so he
frys his eels in bread crumb batter, and
goes in for chiropractic medicine.

Now, of course, it would seem that
the only loser is the artist, but, in fact,
he is the least burned of the lot. He can
erase his tapes, and get all the re-runs of
Mary Hartman preserved for posterity.
It is really the people who bought the
bootleg recordings that have done
themselves in, because, very shortly,
everyone with a gift for producing tapes
will have hocked their cameras, and
there will shortly be no tapes at all.
Mary Hartman is nice now and then,
but a steady diet of broadcast TV only
will unstick the Crazy-Glu of your
mind.

Hence, we have copyright laws,
which prohibit bootlegging and "unau-
thorized duplication’”. This means, es-
sentially, that "‘thou shalt not copy”’,
fini. There are no exceptions, at least as
far as the owner of such a copyright is
concerned, because authors are in the
business of selling art, and the art they
sell is mass art, multiple copies . . . and
every time one makes an unauthorized
copy, one causes the artist to lose the
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sale of a copy. This is the way the pro-
ducer views the situation, and, perhaps,
this is how we should, as well, given full
understanding of the intent of copy-
right. However, even as things stand
now, there are all sorts of loophole-type
ways around this seemingly rock solid
edict, and as the ground-rules become
clearer over the next few years, no
doubt more will emerge.

Consider, for example, the outcome
of the rather heavy MCA-Disney vs.
Sony trial. | can’t conceive of Walt
Disney suing anyone, but none the less,
the studios sued Sony for having offered
to the consumer world a device designed
and marketed to perform a wholly itle-
gal functjon. Yes, Herman, we speak of
nothing less than the Betamax VCR.
Broadcast TV programmes are copy-
right and recording them is a technical
violation of this copyright. Yet, the
fiasco was settled in favor of .Sony . . .
and MCA is presently marketing quite
a bit of home video software.

While there have been no court cases,
to my knowledge, involving copyrights
of pre-recorded material, there are a
number of quasi-legal question which
could be brought to bear on the issue.
A few follow. | should point out,
though, that these points are argued on
an ethical basis only, and do not reflect
any existing laws. We can have at the
question in this informal manner be-
cause, for practical purposes, an indivi-
dual dealing with pre-recorded tapes
within a sphere occupied by only his
immediate family and friends does not
have too much to fear from the long
arm. | can make a copy of my tape of
the Greatful Dead Movie for ol’ cousin
Max, as illegal and wicked as it may be,
and not have to worry for one zot about
the mounties smashing down the door
and dragging us both off to the jug. The
amount of money our clandestine oper-
ation is costing the copyright holders
would probably pay their legal team
for about sixteen milliseconds.

However, whether or not we should
feel miserable and wretchedly guilty
remains to be seen.

Copywrongs |

If all you own is a VCR, most of the ar-
guments we’re about to get in to won't
seem important to you. Most home
VCR owners with whom I've come in
contact will usually copy anything they
can find. Such may not be the case if

you own a camera as well. Such will
most certainly not be the case, as | my-
self have discovered, if you‘ve produced
anything, and discovered at a later date
that it was being used without your
consent . . . and without you being paid
for it. There is, then, a very moving and
simplistic argument in favour of copy-
right adherance in the simple fact that
the medium of copying can also be the
medium of creation, and if a universal
standard of respect for other artist’s
work is maintained, one’s own will also
be safe.

However, in trying to nail down what
“safe’” means, we will shortly have
several arguments for dispensations of
the copyright notion, at least, in specific
situations. For, by safe, first of all, we
would seem to mean safe from copies
that do not generate the artist’s revenue.
But, perhaps it would be better to say
that we wish to safeguard works from

" copying which robs the artist of poten-

tial revenue . . . which is not exactly the
same.

Let us say that there is a small hairy
troll in San Francisco making psychade-
lic video tapes, which are actually pretty
good. However, this sub human has
been doing magic mushrooms for so
fong that he’s lost all sense of the true
and righteous course of captialism, so
he confines his advertising to graffitti on
the walls of bus stations. Nonetheless,
| get one of his tapes, and check it out.
| am rather impressed with it, so | tell
Max about it. Max is, aside from being a
kindred soul of the artist . . . usually
stoned . . . really quite cheap, so he
wants me to make him a dub of my tape
rather than sending money to the guy
who originally created the work.

Now, | can do this, if only to get
Max out of the place for a while, and 1
need not feel guilty, because | have . ..
an argument! Suggestive of one or
another Pythonesque sketch? Yes, | sup-
pose it is.

Consider, for a moment, the nature
of esoteric programming such as this. In
the past few years, the amount of ma-
terial of this sort, generated by indivi-
duals or small groups, distributed out of
basements, and aimed at highly special-
ized audiences, has outstripped the
more legitimate sounding operations of
the majer motion picture turned video
distributors. These little fellows don’t
all advertise with spray paint, but most
are not far from it. Thus, it is safe to
suggest that one can have such a tape,

ELECTRONICS TODAY INTERNATIONAL-MAY, 1980

and, if one does not choose to tell a
friend about it, said body will most

likely never know. Thus, in recom-
mending a tape like this to another per-
son, you have created a demand that
would not have otherwise existed.
Inasmuch as there was no clause in the
agreement to purchase your copy of the
tape insisting that you market the
author’s wares . . . probably all that was
involved was “send $39.95 plus $1.50
to bribe the mailman’ . . . having once
created the demand, you are free to fill
it. If you hadn't created it, it wouldn't
have existed, and the owner of the
copyright would have sold no tapes.
Since you have, it does . . . but he still
won't sell any tapes. In short, you are
not robbing him of any revenue by
supplying friends with dubs.

This argument has a defined limit.
However flakey his notion of advertising,
the author of a tape can expect to reach
one in “n” people, and, conceivably,
could sell everyone of them a copy.
Thus, as soon as your sphere of friends,
tc whom you have bestowed dubs, ex-
ceeds 'n’”’, you have violated the
author’s copyright. The argument has a
pragmatic limitation which is somewhat
smaller; the RCMP will find out about
you far sooner. (They busted a band of
marauding bootleggers out here just
the other day).

In a limited sense, this argument also
applies to feature films. Video cassettes
of movies are very, very expensive, and,
as such, most VCR owners only own a
few. Furthermore, it is fairly safe to say
that they will not buy a cassette unless
the material on it is exceptional. One
might buy a tape of Star Wars, but
certainly not of Saturn 3. Therefore,
if one’s friend has a tape of Saturn 3,
there would not seem to be any harm in
getting a copy of it, again, because one
would not go out and buy it if a dub
was not available. It would only be in
copying tapes that one would otherwise
obtain commercially that there would
be a clear infraction of the rights of
authors.

Perhaps the most important question
involved in video software is: what do
you buy when you buy a pre-recorded
tape? Obviously, the value is not in the
tape itself, as pre-recorded cassettes cost
much more that regular, blank ones. It
is the data on the tape, but, it is in-
tended to be made available for pur-
chase in only a limited sense. The man-
ufacturer does not want you to repro-
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duce it for profit, such as in a theatre,
nor does he want you to copy it and
sell the dubs. It is purchase for personal
use only. This would seem like a very
strict guideline, and very limiting for
the buyer . . . but it does offer a few
specifications for the limits of software
copyright.

If oneis purchasing data . . . software

. as one buys it on a video tape, as
opposed to renting it, for a predeter-
mined time, one is buying the right to
examine the data . . . look at the tape

. as many times as one chooses. This
would seem, intuitively like a reasonable
hypothesis, as the manufacturer of the
tape imposes no limits on its use under
the circumstances proscribed. However,
tape is an inherently volatile medium. It
wears out, can be erased, crumpled,
torn, and as such, is a carrier of finite
life for this infinte data. This being the
case, the purchaser of a tape, while en
titled to infinite use of the data, is
limited by inadequacies in the hard-
ware.

It would therefore seem that the
owner of a tape, in order to insure his
continued possession of the hardware
he has purchased, had the right to ke
able to make as many copies of the ori-
ginal as are required to do so.

Now, this argument leads to another,
which covers a somewhat larger scope.
What if the owner of a tape is a public
library? With tape so easily damaged,
the library cannot be expected to loan
out the original copies of its cassettes.
And, once again, it is only using the
software it paid for. The data is still
being used in a serial fashion; only one
viewer can have the cassette at a time,
and whether that cassette is an original
or a dub would seem to be of little
importance. | don’t suppose that the
author of a tape enjoys the notion of a
library loaning his work around, and
wiping out a group of potential custo-
mers, but to deny this option is to
forbid individuals the right to loan their
property, in essence . . .a public library

is really just an organized pool of a
community’s resources (or property,
from a hardware point of view).

This, lastly, offers us another argu-
ment in favour of the right of software
owners to give dubs to friends. One
could, without in any way violating
copyright, pass a tape back and forth
between two households. The tape
would thus be used serially. This might
deprive the author of the sale of one
tape, but it is the right of the owner of
the specific copy to dispose of it as he
wishes.

Largely intuitively, then, it would
seem justifiable to dub the tape. It is
stretching things a bit, but the software
will still be used pretty well serially .
after all, both households can not be
expected to watch the tapes contin-
uousty. The result of this apparent in-
fringement on copyright would be .the
same as the result of moving one tape
back and forth . . . although it would
save on gas . . . leading us to suspect’
that it might be justifiable, at least on a
small scale.®
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P . SHORTWAVE
[

No frequencies this month, John Garner cleans up a few odds and ends.

WITH THE COMING of summer, many
shortwave listeners leave their radios for
the great outdoors; this is a pity, since
International Broadcasters continue
throughout the summer with much
interesting programming.

Of course there is no reason to give
up shortwave listening during the
summer months; why not buy a
portable receiver? You can then enjoy
both — listening and sunning.

There are many good portable
receivers available today. Check the
Shortwave Receiver Survey in the Octo-
ber issue of ETI. Among the better sets
are the Barlow-Wadley XCR30; Grundig
Satellit 2100 and 3400; Nordmende
Globetrotter 808; Panasonic RF2200,
RF2600 and RF2900; and a number of
Sony models. | was especially impressed
by the Sony ICF-7600 model which is
about the same size as a soft cover
pocket book and includes not only the
shortwave bands but also AM and FM
bands. The sound guality is amazing for
such a small unit, however, because of
its small size, tuning some of the weaker
stations is a bit difficult. )

| bought a Panasonic RF2800 two
years ago and have found it to be very
reliable. It came complete with Pana-
sonic batteries which 1'm still using; it
also has a power cord for use indoors.
The digital readout makes it very easy
to tune stations in the shortwave bands.
| was very surprised the first time | tried
the FM band; | was able to pick up FM
stations 200 miles away with just the
built in whip antenna and battery
power! The RF2800. has now been
replaced by the RF2900 which is
identical except that the digital readout
now extends to all bands instead of just
the shortwaves. This receiver retails for
about $400.

SWL Conference

At this time of year, most of us are
thinking about our summer vacations.
How about taking a holiday in Southern

California in July and take in the 1980
ANARC Convention? ANARC is an
umbrella organization with member
clubs all over North America. ANARC
‘80, to be held July 18, 19 and 20 (Fri-
day to Sunday) at the Irvine campus of
the University of California, appears to
be consolidating the momentum gained
through the outstanding ANARC Con-
vention held in Minneapolis, last June.

Leading DXers and SWLs throughout
North America have already indicated
that they will attend. It is hoped that
many overseas SW radio broadcasters, as
well as those from the US and Canada,
will attend also.

ANARC Congresses are traditionally
“all-wave” in scope, for both guys and
gals, and all DXers/SWLs are cordially
welcome to attend. You do not have to
belong to a club to attend.

The registration fee for the conven-
tion is $10.00. The annual Saturday
night banquet is $10.50. Accomodation

,is available at the University Town-

houses at the following rates: $23.00
per person per day single occupancy;
$20.00 per person per day double occu-
pancy; $28.00 per person per day suite
occupancy. Meals are included in these
room rates. For further information on
the convention, write to Stewart
MacKenzie, ANARC 1980, 16182
Ballad lLane, Huntington Beach, CA
92649 USA. Note — payments should
be in US funds. When writing for infor-
mation, please enclose a self addressed
stamped envelope (if you have an
American 15¢ stamp) or a self addressed
envelope and 25¢ to cover postage.
These are all volunteer workers and

~ don’t get paid. The same applies to all

clubs and individual listeners — if you
ask for a reply you should include
return postage.

Receiver Popularity

Since the Shortwave Receiver Survey
was published in the October, 1979
ETI!, a number of people have asked me
“What receiver should | buy?”
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| don‘t like to recommend any one
receiver over another that | am not as
familiar with. | try to point out some of
the good points and weak points of
receivers in the price range they are con-
sidering and suggest they take a good
look at all and then decide for them-
selves.

To give new buyers a bit of a guide,
I looked over the shortwave loggings
contributors to three shortwave clubs’
recent bulletins and made a review of
the receivers they were using. These
results came from several issues of
CANDX, SPEEDX and FRENDX (the
club bulletins of Canadian S-W-L Inter-
national, SPEEDX and the North
American Short Wave Association). A
total of 355 members reported over this
period and the following is the tabula-
tion of the receivers that they used:

Another survey being carried out
wcerldwide by the European DX Council
in cooperation with ANARC showed in
an early report that the Yaesu FRG7
was also the most popular receiver by
far among over 900 listeners. Among
German speaking listeners, the Grundig
receivers were the most popular
{Grundigs are, of course, manufactured
in Germany). A recent issue of the
South African Listener shows that the
South African manufactured Barlow
Wadley XCR30 is most popular there.

The above is only meant as a guide.

Some of the newer receivers haven't
been around very long and are not in
such common use as the FRG7 and
therefore are much further down the
list.
Digital frequency readouts on the newer
models seem to be very popular and are
a great help in tuning as compared to
the analog tuning dials on receivers
such as the FRG7.

The DX 150 and its newer version the
DX 150 by Radio Shack were always a
very popular receiver among newcomers
to the hobby. Many of us, including
myself, had one of these and then even-
tually graduated to something a little
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better. it now appears as if Radio Shack
are discontinuing this model. It does not
appear in the 1980 catalog in Canada
although their US catalog stili lists it.
They are intending to come out with a
replacement for it called the DX 200 but
| have no information on this at present.
Radio Shack have also had many
problems with their DX300 receiver and
I’ve now heard that it too is being taken
off the market.

Another fairly recent receiver, the
Kenwood R1000 also had some early
bugs which the manufacturer has re-
portedly corrected.

Another useful guide in choosing a
table model receiver is contained in a
22-page article in the 1980 issue of the
World Radio and TV Handbook (avail-
able in Canada from Heathkit and a
number of bookstores of from Gilfer in
the USA). Larry Magne reviews in depth
the following receivers: Panasonic
RF4900, Realistic DX300, Sony
ICF6700W, Sony ICF6800W, Trio-Ken-
wood R1000, Yaesu FRG7, Yaesu
FRG7000, Drake R7/DR7, Japan Radio
NRD505, Japan Radio NRD 515,
McKay Dymek 33C. Also included are
the Gilfer and Radio West modified ver-
sions of the FRG7 and FRG7000. Larry
does a thorough testing of each of these
receivers and points out the good and
bad points of each. i

Note — in the ‘others’ category there
were a total of 60 different models.
Many of these are no longer manufac-
tured or are not readily availble in Cana-
da. Where two models are listed to-
gether, the second mode! has replaced
the first one but is basically the same —
perhaps a few small improvements have
been incorporated in the newer model.

Canadian Scanner Frequencies

This 16-page book (8% X 11”) pub-
lished by CRB Research and edited by
Alex T. McKendrick, contains over
3300‘frequencies between 30 and 470
MHz which are used in
Included in the listing are locations
where each frequency is active, callsign

*
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Canada.

A variety of shortwave receivers are available,
These are a few of the ones reviewed in

October 1979 ETI.

FRIG7 <5 oin bia 77 R4B/R4C. . . .. 6
DX150/160 . .43 SSR1 ....... 6
RF2800/RF2900 XCR30...... 5

e o 18 25 ICF6700W. . . .5
SPR4 ...... 19 ICF5900W. . . .4
DX300 .. ... 18 SW4A . .. .. .. 3
FRG7000 .. .18 R392 ....... 8
RF2200. .. .. 13 SWIAITY-2 Y - 3
RF4800/RF4900 R300 .......3,

..... 13 CRF320 .....3
SX190...... 11 Others. . . . .. 69
RBED a0 o o 8

where known and the type of service.
Looking through the book ! see such
services listed as Mobile telephones and
operators, Radio astronomy, RCMP,
OPP, local polic\e departments, fire de-
partments, taxis, power companies, aero
marker beacons, airport towers, aircraft
frequencies, space, bus companies,
government departments, civil defense,

radio news, penitentiaries,
maritime service, towing,
harbors and more.

Communications frequencies for
stations located in Canada have long
been eargerly sought by monitoring and
scanner enthusiasts. In some nations of
the world such data on in-use fre-
quencies is readily available from the
agencies which license telecommunica-
tions in those nations. Such is not the
case in Canada. Over the years there
have been some excellent efforts by in-
dividual monitors to piece together
available data, however such have never
produced results consisting of more
than a smattering of local listings.

business,
national

In this publication a relatively exten-
sive compilation of data relating to
in-use frequencies between 30 and 470
MHz in Canada has been assembled.
This has been accomplished by a con-
centrated and co-ordinated monitoring
effort by many Canadian monitoring
interests and scanners users. This mas-
sive data input has been supplemented
with additional information from var-
ious other sources, including access to
the files of Z-Tech Enterprises (P.O.
Box 70, Hauppange, NY 11787), which
has long been a leading crystal supplier
to Canadian scanner owners. Wherever
possible as much information as has
been available on the exact use of the
frequencies has been included.

A special callsign supplement is
included with each copy of this book.
This 2-page supplement lists callsigns of
about 380 Canadian ships (Royal Cana-
dian Navy, Government, RCMP, Coast
Guard, ferries, even a fireboat), 179
RCMP base stations, 22 RCAF and
Royal Canadian Navy bases, and 125
maritime coastal stations (including
Canadian Coast Guard). This rounds out
the publication to a very useful addition
to the hobby for the many shortwave
listeners who have added these higher
frequencies to their listening activities.

The “Registry of Canadian Scanner
Frequencies” is available from CRB
Research, P.O. Box 56, Commack,
NY 11725, USA for $5.00 (US funds)
including first class postage. Canadians
should send a money order payable in
US funds.

Have a good summer and don‘t
forget to take along a portable short
wave receiver and listen to the world.
Until next month all the best and good
listening. @
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Electronics in Warfare

Since its big break in WWII, electronics
plays an increasingly vital role in mo-
dern warfare. Next month we take a
look at what’s happening at the front.

Phase Locked Loop Synthesis

Often one is required to arrive at a fre-
quency that is not a convenient multiple
of an available standard. Andrew
Jaremko describes the principles of PLL
synthesis and how they apply to his
hobby, film making.

Canada’s Sound Archives

Historical Societies across the country
have thousands of pictures of days gone
by. Jim Essex reports on an agency that
saves valuable recordings of Canada’s
past history.

When In Doubt, Thevenize!

Hundreds of books on electronics
expound the virtues of Ohm’s Law.
Next Month, a look at two equally
important circuit analysis techniques,
Thevenin’s Theorem and Superposition.

Dynamic Noise Reduction
System

While it is impossible to remove tape
noise from program material, there are a
number of tricks to make it less notice-
able. Our Dynamic Noise Reduction
System cuts the signal (and noise) du-
ring quiet periods for more enjoyable
listening.

Overspeed Alarm

Do you often find yourself absentmind-
edly barreling down the highway at
Warp 9? The ETI Overspeed Alarm is
designed to keep tabs on your engine
speed and save you from embarrassing
tickets.

The articles listed here are in advanced
stage of preparation. Circumstances, however,
may alter the final contents.
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ARTIFICIAL
INTELLIGENCE

Some very exciting research is being carried out by the Computers and Cybernetics Group at the University of
Kent in England. This research could lead to a better understanding of the human brain— or a better computer.

By M.C. Fairhurst.

ARTIFICIAL INTELLIGENCE, the
imitation of artificial systems of human
characteristics which we describe as
intelligent, is a field which has attracted
an increasingly large amount of research
effort in recent years. While acknow-
ledged as an academic discipline now,
artificial intelligence is often used inter-
changeably with bionics, robotics etc.,
with the result that the layman becomes
confused and the purist indignant! J

Whatever its precise terms of refer-
ence, artificial intelligence embraces
concepts and theories from many dif-
" ferent disciplines including mathema-
tics, cybernetics, computer science, psy-
chology, biology and others.

The philosophy for the design of an
artifically intelligent system {for ex-
ample, to provide the “brain” of an in-
dustrial robot) requires a general pur-
pose digital computer to be program-
med in such a way as to accomplish the
desired task, or that some special pur-
pose computing -system is explicitly
designed to achieve the same result.

While such a computer program or
electronic design does not necessarily
preclude the possibility of future self-
programming or adaptation of behavior,
the essence of this approach to the de-
sign of an intelligent machine is that the
“intelligence’”’ is somehow imposed by
means of external intervention or
manipulation.

This is by no means the only design
philosophy. An alternative approach
becomes immediately attractive if it is
recognised that certain types of systems
possess inherent, as opposed to exter-
nally-imposed, intelligent characteris-
tics. The problem of constructing an
intelligent machine or robot then be-
comes one of exploiting these existing
characteristics in a meaningful way
rather than one of creating them.

Intelligence from Chaos?

Let us look for an example of inteHi-
gent behaviour in what, at first sight,
may seem to be an unlikely situation.

Figure 1 shows a network made uf> of
interconnected electronic cells, each of
which receives and generates binary
signals. The operation of a cell may be
easily represented by a table such as
Table 1. This lists all possible signal
combinations at the input of the cell
and the corresponding output signal in
each case. Note that the variables QO,
Q1, Q2 . . . can each be either 0 or 1.
The precise values given to these vari-
ables for any element define the
function of that particular element and
determine exactly how the element will
operate. For a cell with K inputs there
are exactly 22K different functions
which could be defined.

The electronic cells described are ex-
amples of logic gates, although here we
assume that any function may exist and
not only the more ususally-encountered
functions such as AND, OR, NAND etc.
As an illustration, Table 2 shows a com-
plete set of possible functions f0-f15 for
a cell with two inputs.

How may we usefully describe the
behavior of the overall network of cells?
At any instant we list the output signal
value of each cell in the network in
order. This list, which will consist of a
string of Os and 1s, defines the state
of the network. However, because the
elements are interconnected the output
of one element may cause the input to
another element to change, while this in
turn may cause the output of the next
cell in the chain to change, an so on. In
other words, at successive instants the
state of the network may change.

After a sufficient length of time,
because there are a limited number
of possible states which exist {000 . . .
00,000...01,000...10,..., 111 ...
11), a state or a group of states must
repeat. We can summarise the network
behavior by drawing a ‘State transition
diagram’ which shows the changes from
one state to the next in the.network
at successive instants in. time. Part of
one such state diagram is shown in
Figure 2.

Note that in order to get a general
picture of what is happening in the net-
work it is not necessary to label each
individual state at this stage. We can see
that, in this example, the network has
just three modes of activity which may
be said to be stable — two of these
stable modes correspond to the two
cycles (repeating groups) of states of
three and five states respectively in
length. The third corresponds to the
single stable state — the state which
recurs once reached. |t can be seen that
all other states, after a sufficient length
of time, are ultimately drawn in to one
of these stable areas of activity.

The crucial question which we now
ask concerns the sort of state transition
diagram which we might expect for any
particular configuration of elements in
the network. For example, suppose that
we connect together in a totally random
way a number of elements whose func-
tions are selected completely at random
from the set of all possible functions.
How will this network behave?

Experimental Results

In general terms, our intuition leads us
to believe that a system whose specifi-
cation is random will give rise to dis-
organized, unstable, possible chaotic,
and certainly unintelligent behavior.

For example, let us consider a paral-
lel with the random network situation
taken from everyday life. Suppose |
arrange my filing cabinet in such a way
that | allow some of Mr. Jones’ letters
to be filed under ‘S’ and others under
‘T', while Mr. Brown's letters are put
into a file marked ‘Mr. White’ on odd
days and a file marked ‘Mr. Green’ on
even days. Suppose that | further com-
pound the disorganization by putting ail
the P files in the A drawer, and so on.
Surely | should not then expect my
filing system to be even intelligible, let
alone efficiengt!

To go back to the case of my random
network of electronic cells, | should




Input 1 Output 2 Input 3
0 0 0
0 0 1
0 1 0
0 1 1
1 0] 0
1 1 1

== CELL
Output 2
Qo
Q,
CELL o FE
5 .
02 - -~
~ ! \_J
Q CELL
3 TO OTHER
1 TO OTHER
ELEMENTS — ELEMENTS
Q, -
-
Fd
-
-
-
CELL
5 op
CELL
3
r G

Table 1: Showing the association between possible sets of
inputs to the cells at right and thier corresponding outputs.

expect the randomness of the situation
to give rise to unstable and unintelligible
activity in the network, such random
behavior being characterised by the
existence in the state diagram of many
long strings of meaningless states and
cycles containing a large number of
states.

It is at this point that a surprising,
but most interesting and highly signi-
ficant, observation can be made. in a
large number of experiments on many
different networks it has been found in
practise that rather than the unstable
chaos one might expect, a random
network exhibits highly stable and
ordered behavior, represented by the
existence of very few repeating cycles
of states, each cycle in itself comprising

very few states. For example, a random
network of 100 electronic cells — with
the potential for existing in any one of
2100 states — was found typically to
generate only about 10 cycles, each con-
sisting of no more than about 10 states.

After a sufficient length of time the
network will be found to exist in one of
only relatively few state cycles, we may
say that the system has a restricted and
manageable number of different modes
of activity and is, therefore, stable.

This inherent ability of the network
to organize its behavior into one of a
well-defined number of modes of
activity leads us to attribute to the net-
work a pre-disposition for intelligent
behavior, in just the same way that we
might feel inclined to attribute intelli-

Fig 1. A network of interconnected electronic cells. Each
can receive and generate binary signals.

gence to our ‘‘chaotic” filing system if
we opened a drawer to find out, despite
our lack of coordination all the files on
“Mr. Brown’s interview” had ended up
together in one place.

Three further points need to be made-
clear in the context of intelligence in
networks of electronic processing cells.
First, we may allow the network to
interact with its environment by allow-
ing some of the element input channels
to be connected to the external world
rather than to other cells. In this way
th2 network can be made to respond to
some stimulus by following a trajectory
of transitions to some state cycle.
Second, if we arrange for the element
functions to be variable (ie, we allow
them to change if some appropriate

Input 1 Input 2 Output
f0 f\
0 0 0 O
0 1 0 0
1 0 0 O
1 1 0 1

0]

f, f, t fe ¥, i
0 0] 0 0 0 1
0 1 1 1 1 0
1 0 0 1 1 0
1 0 1 0 1 0

Table 2: All sixteen possible functions for a cell with two inputs.
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signal is received)) then the state struc-
ture is itself variable, and the network
can be made to learn, making meaning-
ful associations between external events
and its own possible modes of major
significance — all the required properties
of the electronic cells utilizing cheap
random access memory devices to im-
plement the electronic cells which make
up the network.

Although the idea will be pursued
later it is worth’ pointing out at this
stage that the overall structure of the
electronic system as described is not un-
like the structure of the brain. It has
two extremely important features in
this respect.

First, the intelligence of the system
is not localized in any specific area, but
distributed over the entire network. As
a result the system is much less suscep-
tible to localized damage than, more
conventional electronic systems, in
much the same way that our memory
traces can often ‘be retained despite
severe disruption of the brain’s activity.
Second, the systém processes its data in
a parallel rather than serial mode, (all
the cells operate simuitaneously) with a
consequent ability for high processing
speedst

Let us suppose that we wish to con-
struct a device which will automatically
read and identify letters of the alphabet
(clearly a task requiring ‘intelligence’
whether carried out by a man or a
machine). A simple scheme for accom-
plishing this task is shown in Figure 3. A
TV camera is used to sense the image
which is then encoded (or ‘““digitised”’)

Fig 2. Part of a ‘state Transition Diagram’ summarizing the behavior

by means of suitable circuitry into a
binary representation, and this coded
version of the input fed to a network
of adaptive electronic cells as described.

We now exploit the natural intelli-
gence of the network by modifying the
element functions — “‘teach’’ the net-
work — in such a way that it will res-
pond to examples of a particular pattern
class (e.g. the letter “A”) by entering
a particular state cycle, the equivalent
of executing just one of the possible
modes of activity. The classifier is then
required to identify the cycle entered
and hence signal the identity of the
pattern which was received at the input.

It is easily seen that the system is
making use of the natural stability of
the network in so far as the number of
states which need be identified is drama-
tically smaller than the total number of
possible input patterns which may
occur. it is exactly this property of the
network which transforms the problem
from one of identifying a potentially
very large set of inputs to the much
simpler problem of identifying one out
of a much smaller number of possible
cycles.

intelligence and Models of the Brain

The human brain is a cellular structure
whose processing units are biological
computing cells called neurons. Al-
though the computational mechanisms
of electronic cells and biological
neurons are very different, there are

nevertheless similarities in terms ot the
respective functions performed. For ex-
ample, both types of cell operate on
signals which are essentially binary in
nature — in terms of voltage levels in
the electronic case and the generation or
non-generation of voltage pulses in the
biological case — and both compute a
function relating an output signal to the
pattern of signals appering on their
input channels at any instant. Structur-
ally at feast the type of electronic net-
work described above is a closer model
of the brain than is a conventional com-
puter system.

Furthermore it is possible, in princi-
pal at least, to characterize brain
activity in terms of a state diagram.
Although a complete state diagram of
the brain if it could be plotted exactly
would contain about 21219 states (since
it is estimated that the brain contains
about 10'°!'° neurons), a model of
neural network, which could of course
be physically realized using our familiar
electronic network structure, can be a
very versatile means of characterizing
and formalizing the brain mechanisms
which underly human behavior.

in such a model, the transitions from
one state to the next correspond to
“thought processes’”, while learning is
embodied in the fact that the element
functions can change in response to
information received by the network.
It is possible, using this approach, to
describe many psychological and
physiological functions in terms of
state-to-state activity, and processes
such as recognition of environmental

TV
CAMERA

VISUAL
INPUT

BLACK/
WHITE

POINT
ENCODER

NETWORK

ELECTRONIC

CLASSIFIER

e

| ] IDENTITY

— & OF INPUT
PATTERN

Fig 3. A simple method of recognizing visual patterns.

of a network of cells, showing the changes from one state to the next

at successive instants,
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events, recall of stored information,
long-term  and short-term memory
processes, and a mechanism of speech
production are but a selection of func-
tions which may be described and char-
acterized in this way. The benefits likely
to be obtained in this area are twofold
since, not only can such endeavours
lead towards a clearer understanding
of brain function itself, but such a

characterisation of intelligent behavior
can give insight into the design of
intelligent machines for may different
purposes and applications.
What of the Future?
One thing is certain, the search for
machines with a capacity for intelligent
behavior will continue and increase.

One of the most encouraging features
of the approach described hare is that

e 5 P S S . St AP 1+ 220 v can e ot L Ao NS SRS

it focusses as a unified entity the work
of engineers, physicists, mathematicians
and even psychologists. It may be that
the current trend towards cheaper and
more readily available computing faci-
lities and electronic components will
provide exactly the right stimulus for
even more widespread and interdisci-
plinary cooperation, and allow signifi-
cant progress in this area.®

THE SYSTEM described in this article
is still in an early stage of development
but Kent University does have a less
advanced system working. This is a
computer simulation of a ‘learning net’.

In the example in these diagrams,
the machine is learning to recognise
typewritten characters. Figure 4 shows
the digitised picture information being
fed into the array at the top left of the
diagram (the pattern shown is a letter
T).

There are several blocks of RAM
attached to this array, each organised
as 16 x 1 bits. The address lines are fed
from different parts of the array, the
entire array being covered all in all.

o
]
i :

DATA QUT

This entire network (i.e.: the part of
Figure 4 inside the dotted line) is
dedicated to recognising one character.
During the ‘teaching’ mode, the letter
to be recognised is fed into the array.
The ‘teach enable’ and the ‘teach data’
of the network are held high and a
1* will be fed into the location of each
RAM which is indicated by the input
pattern.

A variety of other patterns (i.e. other
than “T") are then fed into the array
and a “0” is fed into the locations
indicated by the new patterns.

During the run mode, an ‘unknown’
pattern is fed in and the network
which has been ‘taught’ to recognise it
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Fig 5. Several networks connected to recognize a character.

will produce a lot of “1's’” at the RAM
outputs.

The system will see which network is
producing the most “1’s” and will
output the character that that network
(the one with the most **1's"') is trained
for (see figure 5). In this way the system
can cope with ‘noisy’ patterns — they
will still (hopefully) produce more ’1's*
in their network than in any other.

At Kent University they are using the
system on data supplied by the GPO.
The data consists of arrays derived
directly from typewritten material. The
result is a very ‘noisy’ pattern, difficult
for a human to identify. However the
sysiem is managing well.
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TOPICS

This month we present a few more quickie transistor applications.

LAST MONTH we looked at a few novel applications
of transistors. Our next step is to consider simple but
some times overlooked configurations.

Phase Splitting

This is an examplle of using a transistor to match
impedances, like a transformer. The other impedance —
transforming circuit is, of course, the well known emitter
follower, with a high input impedance and low output
impedance. If you need the phase splitter action of a
transformer, but don’t have a suitable transformer, don’t
get wound up, just try the circuit of Fig. 9. If you're
driving signals into a low impedance of course, you may
find that the difference between the impedance level at
the collector and at the emitter causes bother (the
impedance at the collector is equal to the collector load
resistor, the impedance at the emitter is only a few ohms;
roughly 25 ohms when the steady bias current is 1mA).
in that case, another transistor added to the circuit
equalises things a bit, as shown in Fig. 10.

You might think that the possibilities of the transistor
were about exhausted; but we've only been using them
in ones so far. When we start using transistors in twos
and threes, we can substitute a lot more devices.

O- 06V

10k

S

10uv

ko \,

6k8
1k

o— —o0

Fig 9. The transistor phase-splitter.
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Unijunctions

Unijunctions, for example. Who's got a set of unijunc-
tions around? Useful little devices. in circuits like Fig. 11
they provide an oscillator which gives a pulse output
ideal for firing'thyristors. The wiley experimenter doesn’t
worry it the unijunction drawer is empty, though. He
connects up the circuit of Fig 12, which does pretty well
all that a single-package unijunction will do, with the
additional advantage that the firing voltage can be
variable.

The action is like this. Point.B, where the base of Q1 is
connected to the collector of Q2 is connected to a
potential divider, resistors R1 and R2. For most appli-
cations, these resistors will be equal. using (typically)
47k to 10k values. The circuit will pass no current while
the voltage at point A, the emitter of Q1, is less than the
voltage at point B, because Q1 is cut off (PNP,

Fig 10. Modified phase-splitter with equal output resistances.

—O

It 5

Fig 11. A unijunction oscillator. A negative pulse is obtained at
A, a positive pulse at B, and sawtooth at C.
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SAWTOOTH O

PULSE

Fig 12. A two-transistor equivalent of a unijunction.

remember), and it holds Q2 cut off as well. When point A
reaches a voltage around 0.5 V higher than the voltage
at point B, though, Q1 starts to conduct, and current
starts to flow into the base of Q2, causing Q2 also to
conduct. With Q2 conducting, the extra voltage drop
across R1 causes the voltage at B to drop, dragging the
voltage of point A with it. If the, base current of Q1, is
likely to be exceeded (as usually happens if there is a
capacitor connected to point A), a small series resistor
R4 (about 100R) is a good protective system. Note, by
the way, that when a unijunction or this replacement is
used in a timebase circuit, the value of the charging
resistor, R3, must not be too low, otherwise the circuit
can ‘stick’, not oscillating. A value of around 47k is
usually regarded as a safe minimum, so that if the
frequency is controlied by a variable, a 47k should be
connected in series. The firing point of the unijunction
substitute can be varied to some extent by making the
voltage at point B variable, using a preset potentiometer,
in place of R1, R2.

There is a limit, however, to the voltage range which
can be used — if the voitage is too high, the circuit may
not fire, if it's too low the circuit passes current con-
tinuously.

Another advantage, of course, of the circuit of Fig. 12
is that power transistors can be used. In this way, higher
Current pulses can be obtained than we can get from
small unijunctions.

DIY Thyristors

You don’t have to be stuck for lack of a thyristor, either.
The circuit of Fig. 13 simulates the action of a thyristor,
with the anode, cathode and gate connections as
marked. With the 'gate’ at cathode voltage, Q2 is shut
off, so that its collector voltage is high. With the collector
voltage of Q2 high, the base’voltage of Q1 is also high.
Since Q1 is a PNP type, having the base high means

Fig 13. Using two transistors
in place of thyristor.
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Fig 14. The Darlington pair circuit — this behaves like one single
transistor with a very high value of current gain,

keeping Q1 shut off. Now when the 'gate’ lead is made
more positive, so that Q2 starts to draw current, the
current through the collector of Q2 is drawn through the
base of Q1, ensuring that Q1 conducts. This in turn
means that the base of Q2 is connected to the positive
supply through the collector of Q1, keeping the pair of
transistors switched an.

Don’t expect to replace a large thyristor with this
circuit, because the current between ‘anode’ and
‘cathode’ all passes through the base-emitter junctions.
For medium-power transistors, such as the 2N2219 or
BFY50 the absolute maximum base current is about 100
mA, and 50 mA is a safer limit. Power transistors such as
the 2N4920, BD 132 will stand up to 0.5 A through the
base-emitter juncticn. The circuit will, incidentally,
switch off if a negative pulse is applied to the ‘gate’ from
a low impedance. In this respect, the circuit is similar to
that of a small thyristor, most of which can also be
switched off in the same way.

Changing Bias

Transistors in bunches can also be used to solve
awkward problems. Suppose you want to substitute a
transistor with another type which needs much more
bias current. One way round, of course, is to adjust all
the bias circuits. A much easier method is to make use of
two transistors, with one emitter driving the base of the

—0
220R B
FROM + 10
DRIVER 1 l_‘o SPEAKER
2R
220R ORS
—0

Fig 15. A quasi-complementary output stage. The power transistors
can both be NPN types.

59



COLUMN

next (Fig. 14). If the two share the same collector lead,
this circuit is called the Darlington pair, but if the
collector of the first transistor is returned directly to the
power supply the circuit is simply an emitter follower
feeding a common emitter amplifier. The difference
between the two is that in the Darlington pair circuit,
signal can feedback from the collector of Q2 through Q1
to the base of Q2, so reducing the voltage gain of the
circuit considerably.

A two-transistor circuit can also be used to ‘create’ a
PNP power transistor from an NPN one. The circuit uses
a PNP medium power transistor (such as the 2N2905)
coupled to the NPN power transistor, so that the com-
bination behaves like a PNP power transistor. Like all
two-transistor circuits, though, there is a penalty in the
form of a change in DC levels. When two NPN’s (or, 2
PNP’s) are coupled in a Darlington circuit, the voltage
between the first base and the second emitter is more
than 1V, when the circuit is correctly biased, instead of
the 0.55 — 0.6 V we assume for a single transistor. For
the PNP — NPN pair, the voltage is /ess than that for a
single transistor — the base voltage of the power
transistor will be 0.7 V or so above its emitter voltage,
but the base voitage of the PNP transistor wiltbe 0.6 V or
so less, so that the DC input to the base of the PNP
transistor is very close to the DC emitter voltage of the
NPN one. The base-emitter voltages of these two will
never be identical because the NPN power transistor will
always be passing a much larger current than the PNP
transistor.

Tape.head Drivers

We're still not finished with the two-transistor arrange-

[

I
Fig 16. A cascade stage. The load Z can be a tuned circuit or a
high-value resistor provided the bias

ments. Fig. 16 shows what is called a cascade circuit,
with a common-emitter transistor Q1 driving a
common-base stage Q2 directly coupled to it. This
arrangement can also be treated as if it were one single
transistor with the high gain of a common emitter
transistor and the very high output resistance of a
common-base transistor. It's an ideal arrangement for
driving tuned circuits (because the high output resist-
ance places very little load on the circuit) or tapeheads
(because the high output resistance can ensure that the
current signal into the tapehead is almost constant over a
wide frequency range).

Circuits such as these described here make full use of
transistors, exploiting more of their potential than the
usual run of common emitter and emitter follower
circuits. Make them work harder!e
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8082 VIAU, MONTREAL H1R 2T3, P.Q, TEL. 514-721-4858.

WANTED “TANNOY"” DUAL CONCENTRIC RAW=12"
SPEAKER AND X-OVER FROM K. PARSONS 1103 CLARKE
RD., RR1, BRENTWOOD BAY, B.C. V0S 1A0, TEL. 652-2487.

WANTED SCHEMATIC AND SERVICES INFORMATION
FOR TYPE 660 CONWAY VIDEO CAMERA — E.BIGOR
BOF 198A, RR2, DUGALD, MANITOBA ROE 0KO.

WANTED: OLLD ORGAN KEYBOARD (EVEN TOY ORGANS).
DOES NOT HAVE TO BE FUNCTIONAL. MUST BE CHEAP.
PHONE: GEORGE, 652-1378 (TORONTO). EVENINGS ONLY
PLEASE.
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FUEL

LEVEL

MONITOR

ETI's medically approvéd ulcer generator. It's designed to make you
WORRY for half an hour before you finally get stranded through lack

of gasoline.

THE ETI LOW-FUEL-LEVEL ALARM is
designed for use in modern vehicles
fitted with 12 V electrical systems
only. It is driven from the vehicle’s
existing fuel gauge system, and
activates when the fuel level falls
below a pre-set value.

When the alarm activates, a LED
and a low-frequency oscillator switch
on. The output of the oscillator can
be used to activate the unit's own
audible warning device, or to activate
the alarm generator of the ‘audible
repeater’ project described elsewhere
in this issue.

The alarm system is provided with
a mute switch, which lets you disable
the low-frequency oscillator
‘warning’ circuit, but not the LED
circuit, once the alarm has been
activated. The mute switch
automatically turns off when the
vehicle’s ignition is first switched on.

The Low-Fuel-Level Alarm is a
genuinely useful unit to have in any
vehicle and is inexpensive and easy
to construct. The unit is, however,
fairly difficult to fit into most modern
cars, typically taking 2-3 hours to
install. Installation usually involves
the partial dismantling of the
vehicle’s instrument panel. (You have
been warned!).

Construction

Construction of the unit is perfectly
straightforward and should present
no problems. Note that the PCB is
provided with Veropin terminals for

making external connections,
including those to the off-board mute
switch and the LED.

The load that is fitted in series
with Q1 emitter can take a variety of
forms, but must have an impedance
greater than 100R. It can, for
example, be a relay or a
self-contained audible warning
device. Alternatively, if the unit is to
be used in conjunction with the
‘audible repeater’ project described
in our April issue, the load can
simply bk a 4k7 resistor, and Q1
emitter can be connected to the
auxiliary input (D 15) of the repeater.

Installation

Installation is, in theory, simply a
matter of connecting the unit’s zero
volt line to chassis, point ‘A’ to the
+ 12V side of the vehicle's
instrument regulator, point ‘B’ to the

The complete Fuel Level
Monitor,

ELECTRONICS TODAY INTERNATIONAL—MAY, 1980

output of the instrument regulator
and point ‘C’ to the junction of the
vehicles fuel gauge and transmitter
unit, as shown in the main circuit
diagram.

In practice, the implementation of
these connections will probably
involve the removal of the vehicle's
instrument panel, and perhaps the
PCB that is attached to the back of
that panel. Make sure you disconnect
the vehicle’s battery before starting
the installation work.

When using the alarm unit, note
that, because the fuel in the tank
tends to slop around a fair bit under
actual driving conditions, and thus
generate a fluctuating voltage across
the tank’s transmitter, the alarm
system will operate intermittently as
the fuel level approaches the pre-set
‘mean’ warning level, thus giving the
driver an advance warning of the
danger condition.
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The fuel-level indicating system of a
modern car consists of a float-driven
rheostat ‘transmitter’ in the fuel tank,
which governs the magnitude of current
flow through a hot-wire type of meter
that is used as the fuel gauge: to ensure
calibration reliability, the voltage supply
to the system is controlled by a simple
regulator (see main circuit diagram). A

N
T B 6% ARE Whatag pieco burce SOma max
I'g\;‘Assls .
—PARTS LIST
RESISTORS R20 LS
R1 4k7 POTENTIOMETERS
R2, 6 100k RV1 4k7 Preset
HOW IT
R4, 5 1M5 CAPACITORS ‘
R7,15 22k C1 150n polyester
R8, 9 820k Cc2 1u0 tantalum
R10, 13,17 1M2
R11 560k SEMICONDUCTORS
R12 680k IC1 LM3900
R16 56k Q1 2N3904
R 18,19 3M3 D1, 2 1N4148
The component overlay l
+12V ——

PB1

A c———

—@

B e gl

LED1 anode =t

LED1 cathode =—————

LOAD =t

Full size foil pattern for the fuel
level monitor project

|
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characteristic of this system is that the
voltage across the transmitter rheostat
increases as the fuel level falls, typically
reaching 3 to 4 volts when the tank is
empty,

The ETI Low-Fuel-Level Alarm works
by monitoring the voltage across the
transmitter rheostat (at one side of the
fuel gauge), and activating an LED and a
low-frequency oscillator when this vol-
tage rises above a pre-set value (when the
fuel level falfs below a pre-set value). The
oscillator can be used to drive a variety of
types of load, including an audible warn-
ing device. The circuit is provided with a
‘mute’ facility which can be used to dis-
able the oscillator but not the LED circuit.
The ‘mute’ system turns off automatically
when the vehicle ignition is first switched
on. A brief resume of the circuit’s ele-
ments is as follows.

ICla is wired as a voltage comparator,
with a small degree of regenerative hys-
teresis applied via R7 and R3. The trigger
level of the circuit can be pre-set via RV],
which is driven from the same ‘regulated’
supply as the fuel gauge. The output of
ICla is normally high, but goes low when
the input voltage rises above the pre-set
trigger level. Under this condition LED 1
is driven on via IClc and a stable mul-
tivibrator IC1d is enabled via D2-R15. The
output of the astable is fed to an external
load via emitter follower Q1.

IC1bis wired as a simple bistable, which
is automatically set to the output-low
state at ignition turn-on via C1-R8. The
output can be latched high, thus disabling
the astable multivibrator (and hence the
external load) via D1-R15 by momentarily
closing MUTE switch PBI.
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g - w ™ w2~ way to get information about
" products and services advertised in ETI.
With just one stamp and a Reader Service
Card you can save yourself time, tongue,
and postage. Available to both subscribers and
non-subscribers. Read all about it on page 44
of this issue.

START WITH ORION FOR A NEW ERA
ELECTRONICS IN THE WORLD OF ELECTRONICS

WE HAVE THE MOST COMPLETE

ELECTRONICDISTRIBUIGR SELECTION OF ELECTRONIC
JNDUSTRIAL — EDYCATIONAL — COMMERCIAL — HOBBYIST COMPONENTS.

FULL LINE OF TTL, CMOS, LINEAR
ICs, COMPUTER INTERFACE,
SUPPORT CHIPS AND CPUs.

r-----------.

l SPECIALS THIS MONTH
al 300 $16.95
P Super Strip $19.75

*
680

$19.75
) $14.50
2102 1K RAM $1.35
1 H 1 M3914 - 391 4.98
Authorized distributor for RCA, COSMAC VIP 3 Crannel cotour organ | $15.95
(enon Strobe Kit $13.95
. O $22.50
\ VP-601 58-Key Typewriter Format for Alphanumeric Entry
’lease write for our fi talogu:

b:

o

VP—601 $82.75

VP-611 74-Key. Typewriter
Format Plus Separate 16-Key
Numeric Keypad for Fast Entry

YOUR FREE CATALOGUE

ORION ELECTRONICS
40 Lancaster St. W.

New! VP 111 $ 124 50 Kitchener. Ont.
VP —6.‘ 1 Microcomputer < Assembled”® and tested. N2H 489
Features
$92 75 * RCA 1802 Microprocessor. * Video output to monitor or modulatot NAME
" ¢ 1K Bytes static RAM ® Cassete intertace — 100 Bytes/ sec ADDRESS
Expandable on-board to 4K * InstructionManual witt: 5 video game Ty b
Expandable o 32K Byles total listings. schematics. CHIF-8.much more! L

PROV POST CODE

|
]
1
1
|
|
|
|
1
= YES! RUSH ME
1
]
|
|
]
1
1
]
i
]

® 512 Byte ROM operating syste Icteal for lw-c trol applhcatons 7
128 character, fully encoded, « CHIP amlerpre(.velarl\g%%e :1ea or ngﬁlﬁggmmﬁwﬂh Master Charge & Visa, COD, Cheque,
ASCII, alphanumerics. Positive light- | machne anguage programmatre et | Y B Money orders accepted. e e
touch keys — two user-definable. § * :5;;8?;}’23;%2%{ “User neec onlyzoinect cables nclued) 3 ) e ipping
H ; 5 voll 21 SuDph aki
Operation from single +5 Volt supply. § , o o operator oL Pov S SioBgananE e ]

Circle No. 22 on Reader Service Card. 63
ELECTRONICS TODAY INTERNATIONAL—-MAY, 1980



=

,,,,,,,,,,,,,,,,,,,,,,,,,,, s

$8995

Operates up to 200 hours on a single 9
volt battery. 100 mV DC f.s. sensi-
tivity. Features auto zero, polarity,
overrange indication. Nineteen ranges
and functions. With easy-to-read %"
I.CD display for convenient use
in any kind of light. Removeable
cover stores test lead set furnished
as part of the unit. Excellent overload
protection. Colour coded panel. Car-
ries a full one year warranty. Avail-
able accessories include 10 kV probe/
adapter, 40 kV probe, 10 amp DC
shunt, AC adapter and deluxe padded

SPECIFICATIONS:

DC VOLTS (5 RANGES): 0.1
mV to 1000V; Accuracy *0.5%
rdg 10.5% f.s.; Input imped: 10M
ohm; Max. input 1kV except 500V
on 200mV range. AC VOLTS (40Hz
to SkHz): 0.1V to 600V; Accuracy:
+1.0% rdg *0.5%f.s. (—2db max. at
SkHz); Max. input: 600V.

RESISTANCE (6 LOW POWER
RANGES): 0.1 ohm to 20M ohm;
Accuracy: *0.5% rdg 20.5% f.s.
(¥1.5% rdg on 20M ohm range);
input protected to 120 VAC all
ranges.

DC CURRENT (6 RANGES): .01nA

to 100mA; Accuracy: *1.0% rdg
+0.5% t.s.

DIMENSIONS AND WEIGHT:
5-7/8 x 3-3/8” x 1-3/4”, 8 oz;
POWER: 9V battery (not included)

TR T T T NG T

64

HICKOK

or Hickok AC adapter; READ
RATE: 3/sec. 1

mRD GERS clcctionic instruments Itd.

P.O. Box 310, 595 Mackenzie Avenue Units 1 & 2.

vinyl carrying case. ‘

Duty and FST included.
Chargex(Visa) accepted.
Ont. res. add 7% sales tax

the value Innavator

F.0.B. Ajax. Ajax, Ontario L1S 3C5. Tel. (416) 683-4211

T T TR U RO TR T

Circle No.12 on Reader Service Card.

a system so versatile, it’s like having your own custom design

CHROMA

=@l

PACKaGING

wood laminate tops
In 3 fengths, each
In 3 depths,

sand colour or
wainut grain

side panels
front panels
and doors

in 14 Chroms
colours

unique interlocking ribs allow minimum space loss
when ganging cabinets

/

modular racks
10 helghts, each
in 3 depths

cantltever desks
for straight or
wedge ganged
units

desk legs available

In full frame or ¢
culaway style A.—‘ —_
T &
Immediate availability from stock HAMMOND ’
(21 days in most areas). Send for MANUFACTURING v

free 9R8 catalogue for more details
and design Information.

HAMMOND MANUFACTURING COMPANY LIMITED
394 Edinburgh Rd. Guelph Ont. N1H 1E5 {519) 822-2860 or {416) 456-3770

4

Circle No.18 on Reader Service Card.
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NEWLOW COST LX303 DMM
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IamnmnRnasnen R
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NOW THAT a single chip 16384 bit memories are readily
available, even if still a little (| almost wrote bit) expensive,
the possibility of using only eight chips to produce a
16k byte memory would seem to be a possibility.
Even at the current price of $150 for eight devices
this price compares favourably with the 128 devices raq—
uired if IK static memories were used. Further price reduct—
ions are certain, as shown by the 4K memories which
were similar price less than a year ago and are now available
for around $8 each. Dynamic memories also have the
advantage of power savings, and equivalent static memory
array (128 x 2102’s) would consume nearly six amps at
five volts compared with the mere three tenths of an amp
of the dynamic array. A dynamic memory can often be
added without uprating the power supplies, this would
obviously not be the case if 1K static devices were used.

Advantages And Disadvantages

If dynamic memories have these obvious advantages why
are they not used more widely. The answer is that there
are disadvantages as well. To understand how these dis—
advantages arise the way in which dynamic memories func—
tion requires some explanation. In a modern device each
storage cell consists of a single MOS transistor and a capa—
citor (Figure 1), whether the capacitor is charged or dis—
charged indicates whether the bitisa ‘1’ or a '0’. The charge
on the capacitor gradually leaks away and must be topped
up or refreshed at regular intervals. Additional circuitry
must therefore be used to ensure that each storage cell is
refreshed at least every 2 mS, this may be effected either by
a normal read or write cycle or a special refresh cycle which
does not enable the chip. Also, until recently, dynaric
memories required special high voltage (12V) circuitry to
drive the clock inputs (chip enable).

Overall the added complexity of the refresh circui—
try means that unless large memory arrays are being built
it is far easier to use static devices. The 16K bit dynamic
RAM now makes this effort well worth while. These devi—
ces are only available in a 16 pin package and all inputs and
outputs are compatible with TTL levels so that standard
TTL chips can be used throughout the refresh circuitry.

Squeezing A Quart Into A Pint Pot

Fourteen address lines are required to access 16384 bits,
four pins are required for power supplies, two pins to get
data in and out and one to indicate whether data is to be
read from or written to the device. This makes a total of
21 lines,;so how are they squeezed into a 16 pin package?
The ingenious answer is to split the 14 address lines into
two sets which then require only seven pins. The first
seven bits, known as the row address, are stored interna—
lly by a signal on the row address strobe (RAS). The rema—
ining seven bits can then be applied to the same pins and
again stored by the column address strobe (CAS). This
switching or multiplexing of the address lines adds further
complication to the circuitry but not as much as might be
expected because the refresh addresses also have to be
multiplexed onto the same pins. (See Fig.2.).

One advantage of this arrangement is that similar pin
configurations can be used for the 4K, 16K and even the
much publicised 64K memories.. The last of these only
used a single voltage power supply and therefore has two

ELECTRONICS TODAY INTERNATIONAL-MAY, 1980

16K EXPANSION

spare pins for the extra address bits. Motorola’s version
even has provision for automatic refreshing which would eli—
minate this major disadvantage.

WORD
LINE

FET

L
T

Fig 1. A typlcsl memory cell circuit.

BIT
LINE

ADDRESS BUS

RAS e

CAS —————

DATA DATA
our IN

Fig 2. How the chip muiltiplexss 14 address lines onto 7 pins. The

switches are incorporated in the IC itself.

Refreshing

The refresh sequence can be carried out in one of three
modes. The first is the burst mode in which normal read or
write operation is prevented while all of the 128 combina—
tions of the row address are accessed. The second method is
to periodically steal a single cycle from the microprocessor’s
normal operation to refresh a single row. The third method
does not affect normal operation of the microprocessor as
the refreshing takes place when the memory is not being
used, and is said to be transparent.

Once a refresh, read or write cycle has been started it
must not be terminated prematurely. That is another cycle
cannot start until the current one has finished otherwise a
whole row of data will be lost. This means that either the
refresh cycles must be synchronised with the microprocessor
clock or logic must be provided to decide whether sufficient
time has elapsed since the previous cycle.

Construction . .
The layout of dynamic memory boards can be critica! as

nearly all the power is consumed when the CAS and RAS
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2m$ CYCLE 78BIT
TIMER CLOCK COUNTERS
IC7 ' 1C14 1C1,2

ADRESS BUS

7

MULTIPLEXERS

UPPER ADDRESS
AND CONTROL LINES

$p——————1 ARBITRATION 8TROBE
» LOGIC GENERATOR

HOLD

inputs change state. Efficient decoupling is a must to prev—
ent the transients produced from causing some interesting
and unexpected errors. Each chip should be decoupled by at
least one ceramic capacitor and the power supply lines espe—
cially ground should be as thick as possible. Other signal

lines should be kept short. If these precautions are taken
veroboard can be used to produce prototype boards but a

double sided printed circuit board is highly recommended,
and a prototype PCB is shown in Fig.4.

Memory Operation

Outside the burst refresh period the output of the most
significant bit of counter IC2 remains high and inhibits the
oscillator formed by IC 14 c,d by forcing the output of IC
14c high. When a valid read or write signal occurs the out—
put of |C 12c also goes high. This pulse appears in its inve—
rted form at the output of 14a which in turn enables either
the input buffer IC8 or the output buffer 1C9 and, after the
delay imposed by the RC network and IC 11e, produces a
negative going pulse (RAS). This latches the row address
supplied by the multiplexers |C3-6. After a short delay
produced by IC 13b and IC 10b the multiplexer is switched
to the upper seven address bits {(column address). The col—
umn address is latched into the RAM by the slightly later
pulse delayed by IC 13c and IC 10a. The relative timing of
these pulses is shown in the figure. At the end of the access
period the data is written to or read from the data bus via
the buffers IC 8/9. Every 2 mS this process is interrupted
by the 10 uS pulse produced by the astable multivibrator
formed around I1C7. This resets the counters ICl and 2 unless
a read or write cycle is in progress in which case the counters
are reset only when the cycle is completed. As a result the
most significant bit output of IC2 goes low which in turn in—
hibits the production of the CAS pulses (IC 10a/b), starts the
oscillator {IC14 c/d) and produces a hold signal to halt the
microprocessor only if it attempts to access the memory du—
ring the refresh period (IC 12b, 11f). It also switches the
multiplexer from the address bus to the output of the coun—
ters IC1/2. The oscillator output provides the clock for the
counters and is also delayed by IC 11b, 13a, 14b, 11c to
provide the RAS pulse for refreshing the memory. Thus each

66

(1C3,4,568)
A block disgram of the memory system.
. B
RAS g
MEMORY
F DATA
CAS IE5=3 E BUS
R
S
IC8,9
RAS

CAS

]

D

MULTIPLEXER !
EXER

]

1

—
—
—

Fig 3. Typical waveforms of the row and column address strobes.

of the 128 row addresses are refreshed by the RAS only me—
thod (CAS is inhibited) before the most significant bit of
goes high. The circuit then reverts to normal read or write
operation.

If the microprocessor attempts to access the memory
during refresh it is halted and the read or write cycle is res—
umed as soon as the burst refresh finishes. The Hold signal
remains low until this cycle is complete.

The other gates in the system arbitrate in the case of
a request for read or write arriving at the same time as the
timer requests a refresh.

Prototyping Board For Dynamic Memories
Ideally a double sided printed circuit board should be used

for the construction of reliable memories. One way to over— -

come this problem js to use the board shown in Fig. 4. This
has two thirds of its area devoted to housing 32 memory
chips that is, the board could contain 64K bytes of memory
if the 16384 bit chips are used or 16K bytes if the cheaper
4096 bit ones are preferred. The remaining portion of the
board is laid out to accept a wide range of 0.3" and 0.6"

ELECTRONICS TODAY INTERNATIONAL—-MAY, 1980




1]
m
Db
n?
_—

TTTTTTT

3k

313

ITTTTTT

TTTTTTT

i

19

TTITIT

H
&
v
020 872 gen gne ne- o | O3
€dd aqq 99 <dd ddq T &
{,_.-, -
®
g
o
o
n
@«
n 2
w -
©
—_ |- —— __'Jg
e
o
- 2
o 2
a oo
|
~ 2
-|-]- - l o
S - ~
~ -
© —
~
2
L— & [
B
v
o 2
n 2
»
HE
«
. |-|-[-]- |- ——{»
o - =HEAS
©
ol 1m
3 ~
e =
z s
2
Pen

==
- ] — —
| — ———
| — | —/—/———
o e e - e =
4 &
~ e 0 o w TR R
. =
— — —1—
M - ]
e H :H ~H .
t H s H 8 H »
H = H *H ¢
— — —]
H = »
~ ~ ~ ~
- v o~ e - o ¢
g o4 -1-
N v e = T2 ®

*a\\lcu(

100n

270m

w
On

The circuit of a full memory system.
This may be built on the PCB or
adapted for your own processor.

ELECTRONICS TODAY INTERNATIONAL—-MAY, 1980

67



=J
~
o)
[9a]
N
—

R PR T——
= - - o~ PO - . - s o
. - = PRI ) o - R . thes . wr e ree -
il 140 S LA ] LA d A ] L e L2 U »- P . - LI
a e - St .- vl v - aevang ey ERSRT e = - o~ [SOr S,
o now c e . B Oatmow RO . - e - TR
.« e v - e T nar - ey o - e - ag et
i 2 e Lo S s v e [ W vere [ - - -
e . - A - - S - O ) e - e olbe  ar . . iy
i -~ - —— - -~ wmw ips W - e - - i -
s - [ ™ w e - o= e eane —— v rer
L - e [ - — o B -~ -
- fae twme e -t e - e e - -
v .- - e Amvame Y - o ar g >4 o
. - .- - oL rosay ~— EEE e e v e
w - PN . - oar W - oo g - e e o
. . P P rmwom I - e wer e o
e . v - mO - =00 - B e Ragnmem
-, - o e s on Segures - Y - Py [T,
Cwar - Al e YT -t e Iecwaaw: E IR L 2 - e = LY -
. .y - irewwree L - -~ uwr. - By ma - e e
i v o R e, we - B eegmamy rem - —~ o . *D FRLURS
- g ol FE LY B T S - - E e - = mil : oo
- - A L e - » e
e | LRSI | 0o D1 D2 D3 D4 0§ D8 D7 |
o.M B, 1 \
——— i MP) w- ! ‘ v B —— e 1V}
cemahe Wt »
v W p & p - | +12v
. - { 5\ » o . b
. x B ( : o »
' . »
i 1 & . I.
g l‘: N O . o .
0 . . »
' . »

-
el

II

:g “l : BEE o
: : R P
s || l . :ls .:I.: i
S2F A I . ' 8
=8 4 | | ! - g
| i :
: R | HE dF §F @ rg
: : ; i HF A 4§ 8 .

REIIE ((I(EN: | st Hsf At s o

| I .l | I. o

' E 9

fLE.— ) N

g
- .o
e
-a.- aaa
S‘t
PRt <4
'
L]
[}
| PR

g St Moo Biotod oo e ks IO g
3
Pl‘ease note, Spectrum Electronics
Fig 4. The overlay for the prototyping board, :,Vc"t:_"é’érbae I?:tpg:yé?ge:h:ugﬁiang: ard
see table of contents.
+5V oV devices. As the two memories differ only in the function of
) . pin 13 it is possible to build a 16K board initially which can
IC1,2 7493 pin 5 pin 10 then be upgraded to 64K as the price of the larger device
1C 3,4,5,6 9309 pin 16 pin 7 falls. Obviously address decoding would have to be altered
Ic7 555 pin 8 pin 1 to take account of the different memory size but apart from
IC8.9 811595 pin 20 pin 10 this pin 13 can Qe tied to the colqmn address strobe for chip
IC 10 74132 pin 14 pin 7 sglec.:t'lon (4K chaps)_bpt must obvnou_sly be used for the most
) : significant address bit in the 16K devices.
Icn 7414 pin 14 pin 7 Layout is not critical for most of the ancilliary circui—
IC 12 7408 pin 14 pin 7 try except for the drivers for address and strobe lines. These
IC13 7404 pin 14 pin 7 drivers should be located at the ends of the arrays as shown
IC 14,15 7400 pin 14 pin 7 in F!g. 5. If the mgl_tlplexer/rgfresh counter (3242) is gsed
IC 16 — 23 F16K in9 in16 this is capable of qnvmg the hlgh capacitance Iqad provided
p . P . by thirty two devices, otherwise each row of eight should
(-5Vpin1,+12V pin 8) { have its own TTL driver. In view of the ease with which it
is possible to interchange the 4K and 16K devices it is rec—
ommended that the 16K multiplexer/refresh counter (Intel
3242) is used rather than the 4K version (3232) especially
as the difference in cost is minimal. In high performance
applications where the required cycle time is very short 22
68 ELECTRONICS TODAY INTERNATIONAL-MAY, 1980
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Fig 5. The prototyping PCB foil pattern.

“
Ghibe 60
D) 0
GO9 00
G 00
S0 0
Gl 0o
S g
[ X ]

S0 SOd
[ _ X _ -]
D OO0
D GO9
oD SO
>0 OO
OGP 0D
L X _ ]
SO D

ob 9
[ X _ ]
[ X ]
oS o9
L A _ ]

ohm resistors should be put in series with the output of the the devices. The +5 V supply should be decoupled every
strobe drivers to reduce transients in these lines {as shown in eight devices and electrolytic capacitors (4.7 uF) should be
Fig. 5.). used on all three power lines at similar intervals. In addition

Care should be taken with decoupling and with the +12, —5 and O V lines should be strapped by connections
layout of the power supply lines. It is easy to add C.1 uF not only at each end of the array but at least twice inbet—
ceramic capacitors to decouple the +12 V and -5 V to ween using 0.6mm wire although 0.25mm wire is adequate
ground every other device, as close as possible to the pins of for the rest of the wiring. e
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Service News

A look at the service scene by David Van lhinger.

THE TV SERVICE industry is on the 2. To certify 500 new techs.
decline, so said Frank White Jr., Pres- 3. To certify 20 MASTER techs.
ident of a large Canadian electronics dis- 4. To certify 50 SENIOR techs.
tributorship, at the meeting of O.T.E.A. 5. To form six new Local Chap-
at Airport Holiday Inn in Toronto re- - ters.

cently. Should this statement discour- 6. To form six Student chapters.
age shop owners and technicians? | 7. To produce 10 regional work-
think not. Qur trade will require more shops similar to Hastings.
quality in the ‘80s. We are now in a 8. To publish the ETA Tech-
transition period between the time nical Directory.

when a large number of semi-skilled 9. To help 50 techs locate in

technicians were required to make
frequent repairs, to a time when a
smaller group of highly-skilled indivi-
duals will make fewer, but more- 11.
complicated, repairs to the most sophis- bers become more profitable.
ticated home entertainment devices 12. To produce 12 monthly
ever imagined. Training Programs—with 12
As the older tube-type television new authors.

higher-pay positions.
10. To help 10 shop-owner mem-
bers find financial solvency.
To help 200 shop-owner mem-

3. To establish a Communica-
tions Division of ETA.

14. To establish. an Industrial
Technicians Division of ETA.

15. To begin a program to distri-
bute ‘“‘techni-tip’’ type repair
and service ““fixes’’ applicable
and distributed to our mem-

. bers on a division basis.
Go to it fellas!

Ontario Television and Electronics
Association (O.T.E.A.) Annual Con-
vention May 30, 31 and June 1st at
Prince Hotel Toronto. Contact Len
Longman, 136 Fenelon Drive M3A
3K6. Phone (416) 444-9291,

Send me your news releases. So
far they all go in.

David Van lhinger

| need at least 2% months lead time to
get them published in time.

* Channel 1 Newsletter Feb. ‘80, Missouri
Electronic Service Dealers Assoc. NESDA.
“Look for a breakthrough in the ‘80s
if flat screen is possible & feasible.”

then 1C'd and now computerized;
where multi-contacted tuners and
controls are giving way to contactless
electronics; and high voltage circuits
contain more safety devices than
functional components, it is obvious
that the future of the technician and

sets gradually make way for those

that were transistorized, then modular,

shop has only one way to go. Up.
Now let's add video cassette wan 1
recorders, video disc, large-screen TV,

flat-screen TV™, Velocity Modulation
scanning in larger-screened sets, home
computers, Toshiba’s voice command
TV, multiplex audio TV (in Japan two
years already), computer colour with
330 lines of resolution, and the -
burgeoning cable converters; Where will~
it end?

There is plenty of room for the tech-
nician and shop that is prepared to
handle developments as they come
along. More time will be required by
technicians to take special training,
the cost of which will add to the repair
bill. More-precise equipment will push
costs up and more-complex faults will
take more time. So although the fre-
quency of breakdown may be on the
decline, we cannot expect the average
cost of TV maintenance to decrease.

PanaVise tilts, turns, rotates.
One quick turn of the control
knob and you securely position
your work exactly where you
want it. Holds firmly but gently
the most delicate electronic
parts and P. C. boards.

Whether you're into building
home electronics, trouble
shooting, or professnonal serv-
icing . .. you'll wonder how
you got along without this mod-
estly priced ‘extra hand.’

Model 396 Wide Opening PanaVise
shown. An ingenious variety of other
interchangeable bases, holders and
accessories also available.

PANAY, = 5

Now the news.

| would like to quote the New Year's
Resolutions of the Professional Elec-
tronics Technicians Association, as

listed in their newsletter “’Association
News, E.T.A.” January 1980: ‘
1. To reach a membership of

len finkler itd

] See your electronics distributor, or write for FREE brochure. & _9

25 Foro Road, Downsview, Ontarioc M3J 2A6
Telephone (416) 630-9103 Telex 065-24010

1,000.
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SPEAKER KIT WAREHOUSE SALE!

Two 15" —200 Watts RMS ea. System

.2 IVW tr
® 20"W, 55"H, Do

*169%

Kit—A101 *
® Two 15" Woofer
@® Two 5" Midrange
@® Two 2x5 Horn
Tweeter
® Cross over net
work (L.C.)
® Terminal, Plan
Wire
Rings & meshes
are optional at
$25.00 ea.

Two 12”"—200 Watts RMS ea. System
@ 18"W, 64"H,

*1599°
[:1:]
Kit—A102 K
@ Two 12’ Woofer
® Four 5"
Midrange
@® Two 3" Tweeter
® Two 3%' Horn
Tweeter
® Cross aver net
work (L.C.)
# Terminal, Plan
Wire
Rings & meshes
and controls are
optional at $35.00
ea.

15"—150 Watts RMS ea. System

.20”W 46''H, $1 12

Kit—A103 *

® One 15" Woofer

@® Four 5"
Midrange

® One 1" Dome
Tweeter

® One 2X5 Horn
Tweeter

@ Cross over net
work (L.C.)

® Terminal, Plan
Wire

Rings & meshes
are optional at
$25.00 ea.

15"—300 Watts RMS ea. System

®21"W, 39"H,
15D

*14900

Kit—A104 %K

| @ One 15" Woofer

@ Two 5" Midrange

@® Two 3%2' Horn
Tweeter

@ Cross over net
work (L.C.)

@ Terminal, Plan.

12"—150 Watts RMS ea. System

®18"W, 30"H,
14D

*8990

Kit—A105 K

@® One 12" Woofer

@ One 5" Midrange

® One 3% Horn
Tweeter

@ Cross over net
work (L.C.)

® Terminal,
Wire, Plan

15" —150 Watts RMS ea. System

® 18"W, 32"'H,
6”

*99%

Kit—A106 5K

® One 15" Woofer

® One 5" Midrange

® One 1" Open
Dome Tweeter

® One 3%" Horn
Tweeter

® One high range
Control

@ Cross over net
work (L.C.)

® Terminal, Plan
Wire

15"—100 Watts RMS ea. System

® 18w, 28"H,
15D

5799

Kit—A107 3K

® One 15" Wooter

@® One 5’ midrange

® One 3% Horn
Tweeter

® Cross over net
work (L.C.)

® Terminal, Plan
Wire

% Enclosure (Box) Not Included

12""—100 Watts RMS ea. System

® 15"W, 25"H,
12D

*602?

Kit—A108 %
@ One 12" Woofer
@® One 5" Midrange
@® One 1" Dome
Tweeter
@ Cross over net
work (L.C)
® Terminal, Plan
Wire
Rings are optional
at $7.00 ea.

10"-—60 Watts RMS ea. System

® 15"W, 25"'H,
12vv

*4900

Kit—A109 *

® One 10" Woofer

® One 5" Midrange

® One 3" Phenotic
Tweeter

@ Cross over net
work (L.C.)

@ Terminal, Plan

EER

15", 54 oz, 200 Watts
15", 30 oz, 100 Watts
15", 20 oz, 80 Watts
12", 30 02,150 Watts
12', 28 0z, 100 Watts
12", 20 oz, 80 Watts
12', 30 oz, 60 Watts
10", 16 oz, 60 Watts
8'', 18 oz, 80 Watts,
8'', 10 oz, 30 Watts

DR G
7,10 oz,

5!, 7 0z, 100 Watts,
5", 5.3 0z, 60 Watts
5", 2 oz, 30 Watts
TWEETER

2x6" PIEZD HO
2x5'" PIEZO HORN

3.5" PIEZO HORN
2.5" PIEZO HORN
1" Dome 100W

3" Phenolic

Hi Controt (L Pad)

Mildrange Control (L Pad)

6.2 mH Sub Woafer Coil

Push Button Teiminal

12" Trim Ring

193" Trim Ring

8" Trim Ring

5" Trim Ring

We carry POLY-PAKS. Circte No.

on Reader Service Card for more into.

$14.95
Add 5% for postage and handling. Add 7% Sales Tax (Ontario Residents). Prices are subject to change without notice.
*Enclosure {Box) is not included in all Kkits.
KYLL ELECTRONICS LTD. 4544 DUFFERIN ST., UNIT 19, DOWNSVIEW, ONTARIO. M3H 5R9 (416) 633-2332

KYLL Electronics LTD.
4544 Dufferin St.
Unit No. 19, Downsview

633-2332

>
s
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REPEAT LIMITED TIME OFFER\— SAVE $100.00 ON
POWERFUL LOW COST INTERACT MICROCOMPUTER!

Because of the success of our last offer the Interact micro- becoming a computer programmer. Write your own programs or
computer, costing several hundred dollars less than other similar take advantage of the many Interact programs available from us on
microcomputers, Is again avallable for a limited time cassette, In the area of Buslness, Educatlion, or Entertainment.
at substantial savings. The Interact is a full functlon microcomputer We have more than 25 programs on cassette in stock, ranging in
with “Advanced BASIC" programming capabliity. Simply price from $14.95 to $24.95.

attach to your home television and you are on your way to

sEEsam T SR el i Tl e Ry B wdy

e B B B A SN e et e

Mail to:

MARKETRON CORP. LTD.
1240 Bay Street Mall
Toronto, Ont. MbR 2A7
Phone 416/923-1917

Dealer inquiries invited!

Dealership information available
to qualified retailers. Please
request on company letterhead.

e

POWERFUL 16K RAM
Features include: full colour; sound;
full size keyboard; built-in cassette
drive; 16 K RAM - 2K ROM; includes
RF connector and two joysticks.
Weighs only 12 pounds.

"oy $695.00

ONLY
BONUS OFFER

For a limited time only recelve 13
program tapes ($3.00 value) including
EDU-BASIC for only $50.00

Optional Level 11 BASIC $39.95, Micro
Chess $29.95; plus many more prog-
rams avallable — complete list avallable
upon request. Avallable at our store
or by mall order.

e

BRI B et e
sserisserirenysnnent 1

ORDER INFORMATIO
Pls send: Cheque O Money Order O

e vt

PIRER

Chargex O master Charge O American Express O

§ Card No. Expires
§ Interact Microcomputer $695.00 Signature

:  Bonus Programs($300 value) 50.00 Name

$745.00 Street

z  Ontario Res. add 7% sales tax 52.15 .

i shipping charges $5.00  'own Province
: Total enclosed $802.15 Postal Code Phone

:Delivery Is made by courier truck during business hours. Where deliverles cannot be made during
£ business hours, or areas where courler does not cover, we ship by certified, Insured mail.

SantieersenntunpuIsRRRgRRUORRY LELIT I TN LTI T .

8

COMPUTER & ACCESSORIES SAL

VIDEO MONITOR
This is a brand new mod-
ified TV similar to the one
shown.

$149-:00

. 8K Microsoft BASIC - in - ROM

. 4K RAM on board expandable
to 8K

. Full 53 - Key keyboard with

upper/lower case and user prog-

rammability

Audio cassette interface

Graphics and gaming characters

. Fully assembled and tested

o |

53 Key professional keyboard. Rugged G-10 P.C.
Board! Tri-mode MOS encoding. 2 key rollover,
MOS/DTL/TTL compatible! Data and strobe
inversion. Optional user definable keys {included).
Selectable parity. Standard parallel interface. Pre-cut
keyhoard enclosure $19.95

VIDEO TERMINAL KIT

DISPLAY: 64 char per line x 16 line per frame of
517 dot matrix, 64 ASCI char

VIRT SYNC: 60 Hz XTAL controlled

IIORIZ SYNC: 15.840 kilz XTAL controlled
. Includes case and power supply : VIDFO OfP: 1V P-P composite video
. Extensive software available. 47«// o \,\ :{)?p I:a:asuze;;on 10 ASCIl keyboard + 20ma current
Circle No. 1 for free list. : BAUD RATE- 110 10 9600 Baud
. Requires Video Monitor | i POWER: $V 1A DC.+12VDC 1A $169.95
s S 3 : : REGIIE - o ov e oS 95
EE—— k3 — SR O i Lower case option . . .. ... ... $16.95
$485-00  GREAT FOR SCHOOLS OR PERSONAL USE! Power supply option ... $1695
READY TO GO‘ Wired and tested . ... ..o $239.00
NEW COLOUR DISPLAY COMPUTER i
CAPBKRAM . . . .. ... v $999.00 Card for your free copy. OSI SUPERBOARD 11
(F:{x’l:PMMOFbszt}'(qsgévl, MINIFLOPPY. ., . .$2,4g§.gg Ar:l orders proceszed pro(r:'f;ptly. S:nn/c(l: certi:)ied Same features as the Chall-
............... . cheque, money order or argex number enger 1P but requires +5V
K CIP. o o e oo $569.00 signature and expiry date. ' ' g Mulicy

See our four page catalogue in the middle of the
December,
components. Or circle No. 2 on the Reader Service

A1 ELECTRONIC

1979 ETI for bargains on

at 3 amps, a case, and a video
monitor or a TV set with RF

modulator. $ 3 99 OO

Hours: 9:30 — 6 pm: Mon, Tues, Wed & Sat. 9:30 — 9 pm: Thurs & Fri.
5062 Dundas St. West, Islington, Ontario, M9A 1B9. (416} 231-4331

Minimum order $5.00. Ont. Res. add 7% sales tax.
Allow 5% shipping excess refunded. Prices
subject to change.

Kits and

72
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COLUMN

Anti-Acoustic Feedback
System For Group or Disco

G.T.Edwards

The directional properties of Line-
Source Loudspeakers are best for
minimising acoustic feedback ('’Howl-
Round”); unfortunately their bass re-
sponse is usually inadequate for the full
musical range. The ideal system would
consist of a completely separated
amplifier system for microphone inputs
terminating in line-source loudspeakers,
the “music” being amplified indepen-
dently and fed at suitable power levels
to less-directional full-range loudspea-
kers. However, as this is costly and
increases transportation problems, a
system was evolved in which a full-
range non-directional loudspeaker
would respond to “music’” inputs only,
a line-source being used at the same
time responding to both “music” and
“mic.” inputs.

The principle has been proved in
practice using the passive network
shown in the diagram. As the micro-
phone input is attenuated successively
by three potential dividers before reach-
ing the full-range loudspeaker system,
the risk of feedback from this speaker is
negligible. Typically there is at least
26 dB reduction in microphone signal
voltage between the input to amplifier
‘A’ and the input to amplifier ‘B".

The circuit is easily adapted to other
signal levels and impedances by modify-
ing component values on a proportional
basis; a more elaborate “‘active’’ system
is possible using virtual-ground summing
amplifier stages.

Simulated stereo is possible from
monophonic programme material by
connecting a capacitor (about 2n2)
between point ‘Z’ and ground; another
capacitor (about 1n0) being connected
in series at ‘W',

An inherent advantage of the system
is that a ""music’”’ output is obtained
even if one of the power amplifiers, or
one of the loudspeakers, should go
faulty during a performance.

ELECTRONICS TODAY INTERNATIONAL—MAY. 1980
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MIC. INPUT
{20mV INTO 50k)

5mV
INTO 100k

POWER AMP ‘A’
{(WITH
CONTROLS)

LINE SOURCE

MIC GAIN f {MIC. & MuSIC)

A

MUSIC INPUT 1

(25mV INTO 20k} MUSIC INPUT 2
MUSIC GAIN 1 ' {25mV INTO 20k)
MUSIC GAIN 2

POWER AMP ‘B’ FULL — RANGE
(WITH {MUSIC ONLY)
CONTROLS)

5mV
INTO 100k

iy
tiomar
Sinclair SC110 low power
portable Oscilloscope

thandar.

Sirncisir-

*Revolutionary 2" diagonal CRT in a case only 1% thick and weighing less than 2 pounds!
*Full-sized performance with 10MHz bandwidih, 10mV per dlvision sensitlvity, and triggered
sweep. *Runs on “C" cells or AC adapter, making the SC110 ideal for field or bench use.
Probes and carrying case available, Suggested net. . . . . . . . .. ... e .. $499.00

- .
Call or write for 1736 Avenue Rd., Suite B,Toronto
nearest distributor. aUdlexELECTRONICS Ont. M5M 3Y7 (416) 787-7367.
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WHAT?

YOUR PRESENT TESTING
CAPABILITY...

CAN’T

TEST DIGITAL AND ANALOG CIRCUITRY
WITH EQUAL EASE?

CAN’T

TEST DELICATE IC’S LIKE MOS, CMOS,
PROMS, RAMS, EROMS...IN CIRCUIT?
CAN’T

TEST ELECTROLYTICS... ISOLATE
PROBLEMS TO A GATE OR JUNCTION?

...IN CIRCUIT.... WITH NO CIRCUIT POWER REQUIRED!

fRrERERCANIL

IN CIRCUIT TESTING OF DIODES, TRANSISTORS, FET'S
J-FET’S, OP AMPS, ELECTROLYTICS, BIPOLARS,
UNIJUNCTIONS, DARLINGTONS, IC’S OF ALL TYPES

EXCLUSIVE CANADIAN DISTRIBUTOR

CYPRUS PRODUCTS INC.
7117 Tisdall St., Vancouver, B.C. V6P 3N2 « Tel.: (604) 327-8814

Circle No. 21 on Reader Service Card,
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Random Delay Timer

This circuit is designed to add to the
excitement of many board games.
Players must make their moves within

a random unknown time. The delays

can be adjusted and the circuit uses
only four ICs and a few passive com- .
ponents. ‘

The 555 (IC1) provides a clock

frequency for the 4017 and the "time
up’ tone frequency. Normally the
4017 clock is inhibited as the clock

-

inhibit pin 13 is high. However, when
the ‘reset timer’ button is pushed, pin
13 is grounded and counting starts.
The high output moves wildly bet-
ween the outputs until the switch is
released. Only one output will then be
high, which one being entirely a mat-
ter of chance. The resistor connected
to this high output determines the
charging time of the capacitor. For the
100 u capacitor shown, 10 k should
be allowed for each second of delay.
When the capacitor has sufficiently
charged up, IC3 switches off. This is
inverted by G 1 and appears high. The
tone from IC1 is gated by this high
signal to drive the loudspeaker via
Q1.

Pressing the switch at any time
clears the monostable and selects a
random delay resistor. The delay res-
istors can be of any value selected by
you. G1-3 are any NAND gates from a
single 4011/7400. If the battery
voltage is greater than 6 V a 4011

P Amplifier Modules —
M

(RMS)
HY120 - 60 Watts i
Built-in heatsink HY200 - 120 Watts| TRUE HIGH
for cool reliable HY400 - 240 Watts | FIDELITY
operation SPECIFICATIONS:

Typical distortion-
0.05% at 1kHz
Frequency response-

10-45 kHz
Amplifier Signal/noise ratio-
circuitry up to 96 db
encapsulated i
in epoxy for
excellent
thermal Onty 5
stability simple
connections
\_

1

ILP is the original line of audio amplifier modules, and the only ones with a five-year
warranty, Choose from 4 models, conservatively rated 30 - 60 - 120 and 200 watts.
Matching preamp module also avaitable. Fully short/cpen circuit protected. ILP alone
offers performance, value, reliability backed up by a five year warranty.in short, ILP

is the only choice for the discernina audiophile

T *to original owner when used with recommended power supply.

ILP MODULES ARE AVAILABLE IN: BRIDGEWATER, N, S: Fred Rhodenizer Electrical
CORNER BROOK, Newfoundland: Electronic Systems KINGSTON, Ontarlo: Klngston
Electronics. KITCHENER, Ontario: Orion Etectronics. LONDON, Ontarlo: Buckiand
Company. MISSISSAUGA: Atwater Electronics. MONTREAL: Addison TV Parts.
OTTAWA: Kris Electronics. PENTICTON, B.C: Lakeland Electronics. QUEBEC CITY: Cit
Electronique. TORONTO: Dominion Radio, General Eiectronics, Giadstone Electronics.

Dealer/distributor H 1736 Avenue Rd., Suite B,
elUlrle e s aUd I€X . ELECTRONICS Toronto, Ont. (a16) 787-7367

must be used.

Circle No. 27 on Reader Service Card.
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Accurate COLL | TR A T S —

~
RF fields!_

B&K-PRECISION
portable and

lab DMM’s

For field or lab applications, your
DMM should stay accurate—even in
the presence of strong RF fields. Most
DMMSs can't pass this test, but the
B&K-PRECISION 2830 lab DMM and
the 2810 portable DMM easily meet the
challenge.

In addition, both of these instruments
feature 3%z digit readout, 0.5% DC
accuracy, auto-zeroing/auto polarity,
selectable high-/low power ohms and
really complete overload protection.
Special features of each include:

Model 2830—-$337.95

m AC operation; battery pack optional

= 100 uV, 100nA, 014} resolution

® Readsto 20 amps

® Push button range and function
selection

m 0.5" high efficiency LED display

BT

Model 2810—-$170.95 |

® Battery operation
standard

® 100 uV, .0102
resolution

B AC charger optional

® Bright .3" LED
display

Available for
immediate delivery at

your local B&K-PRECISION
distributor

»,
oS rccsow [EMNESSN
ATLAS ELECTRONICS LIMITED

50 Wingold Avenue
Toronto, Ontario M6B 1P7

k Tel: 416-789-7761 Telex 065-24140_/

Circle No.10 on Reader Service Card.

Cold Start Ignition

M. C. Polgreen

The heart of the circuit is a small
auxiliary battery with a capacity of
one or two amp hours. If a nickel
cadmium battery is used then R1
should be increased in value so that
the maximum trickle charge current
is not exceeded. R2, ZD1, and RLA
connect B1 into circuit when the
ignition is switched on, thereby
reducing the amount of additional
wiring. Any small 6 volt relay with a
contact rating of 5 amps will do, ana
ZD1, R2 ensure that the relay will
remain energised when the starter
motor causes the main battery vol-

tage to drop. When the main battery
FROM

voltage falls, D1 becomes reverse
biased and D2 forward biased,
therefore allowing B 1 to supply cur-
rent to the ignition circuit. When the
engine is running, the main battery
voltage rises, forward biases D1 and
reverse biases D2. Therefore the
ignition current comes from the
main battery, and B1 is trickle
charged via R1. The two diodes D1,
D2 should be rated at 50 V, 10 A.®

IGNITION O
SWITCH

R2
27R

D1
6V 2w

GROUND O~

01
"——4' O TOIGNITION
R1 CIRCUIT
10R

AN

P

4

e
1 Bl
(s

2VOLTS
_-'-r

GLapsTON

PDM35 3 1/2 digit
multimeter

$99.50

ranges * operate

back trial offer
SINCLAIR TEST EQUIPMENT IN STOCK:

DM235. 3% digit multimeter . . $179.95
DM350. 3z digit multimeter,
accuracy 0.1%, 34 ranges. . . . . 279.95
DMA450. 4Y2 digit multimeter,
accuracy 0.05%, 34 ranges. . . . 379.95

PFM200 digital frequency meter 179.95
NEW SC110 low power portable
oscilloscope. 2" CRT, 10 MHz
pandwidth. Only

B

Audio Amplifiers
*35.year warranty.
HY50 30 watts RMS . . . . . .. 31.95
HY120 60 watts RMS
HY200 120 watts RMS, . . . . .
HYA400 240 watts RMS (4ohms)
HY 5 mono preamplifier

Ti , [— g o — ||

* 6 functions, 26

frqm 9V battery
* 10 day money-

LECTRONIGCS

GL3ADSTONE S
l%gﬂymw
uali
"Loudspeakt'g;g

G PHILIPS
‘DeFOREST

AD15240/W8 15" Woofer (150W)
AD12240/W8 12" Woofer (120W)
AD10240/W8 10" Woofer (120W)
S ADO0211/SQ8 (or 4) 5" dome mid
AD5060/SQ8 (or 8) 5" cone mid
ADO0162/63/T4,8, or 15. dome

AD3WXSP. 200 watt 3 wav xover

AD3WXA 60 watt 3-way crossover

AD2WXA 60 watt 2-way crossover
FREE CABINET PLANS

syntheslzers and computer products.

$2
tweeter  $14.
$42

M.ﬁ

%%SE
[{e]

o) h

om 8

SYNTHESIZER

Electronlc music minl-synthesizer. Glad-
stone's carry the complete PAIA line ot

*"MAIL ORDER ADDRESS and
MAIN STORE:

Phone order line: (416)787 1448.

NEW GLADSTONE STORE, now open
at 2936 EGLINTON AVE. E., Scar
borough, Ont. Telephone 438-3999

Ont. residents add 7% P.S.T.
Both
ti 9 Thurs and Fri.

S UNOIPEOT AN PR RETIEROIE

1736 Avenue Rd.,Toronto, Ont.. M5M 3Y7
Use your Chargex Visa or Mastercharge.

locations open Tues-Sat 9:30-6,

£

£
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WEBER
ELECTRONICS

Universal breadboarding elements
with 840 solderl=ss plug-in tie points.

for A.P. Products.

Dealer Support
Dealer Sales
Dealer Profits

Breadboards
Jumper Cables
Testing Devices

For further information:

«1:(416)6 635670

write: 105 Brishane Rd.
Downsview, Ont. M3J 2K6
twx: 610/492-1337

Weber is the factory sales
representative for A.P. Products

Circle No. 20 on Reader Service Card.
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INC. O Comb nes distribution system with
1”x.1" matri». O Compatible with all DIPs
. . and discret2s with lead diameters up to
|nV|teS .032". Needs no special patch cords.
to become a
Distributor/Dealer

Your breadboarding is a super-snap
with a solderless A P Super-Strip.

Build a circuit almost as fast
as you dream it up. Pull it
apartand do another —
everything's as good as new.
Our versatile Super-Strip
mini-breadboards give you
the same top-quality con-
tacts you get in our full-scale
ACE All-Circuit Evaluators.
Not so “mini,” either. You can

build circuits with as many
as nine 14-pin DIPS.

Instant-mount backing
and gquick-removal screws
make stacking and racking
asnap, too.

Call your local AP distributor
listed below. And ask for our
complete AP catalog. The
Faster and Easier Book.

DISTRIBUTORS

Calgary, Alberta .. .. ... ... (403) 287-0520 Downsview, Ontario . . . . (416) 663-5650
Edmonton, Alberta . ... . ... (403) 453-6691  Kikchener, Ontario .(519) 576-9902
RedDeer, Alberta .........{403) 346-2088 Ottowa, Ontarlo . .. (613) 820-9471
Kamloops, B.C. ........... (604) 372-3338 Ottowa, Ontario ... .. .. (613) 746-4443
Vancouver,B.C. ... ..(604) 324-0505 Toronto, Ontario . . (416) 868-1315
Vancouver, B.C. ... ..(604) 291-1441  Montreal, PQ. . ... ... .(514) 734-7444
Vancouver,B.C. ...... ... .(604)324-6831 Monireal, PQ. .. .. ........(514)769-8864
Vancouver,BC. ... ... .. .(800)663-9408 Quebec,PQ.......... .(418) 647-4422
Victoria,B.C. . ... ... ......(604)385-2411 Rimouski, PQ... ...... ..(418) 724-6800
winnipeg, Manitoba . ... (204) 766-8484 St.Jean,PQ....... ... .(514) 348-4961
Winnipeg, Manitoba .. ... . (204) 786-1471  TroisRivieres, P.Q. ... ... .. .(849) 378-5457
Winnipeg, Manitoba . ... .. (204) 683-1260  Regina, Saskatchewan . .., (306) 525-1317
Armdale, Nova Scotia . . ... (902) 876-2920  Saskatoon, Saskatchewan .(306) 652-6424
Downsview, Ontario ... . ... (416) 663-5563

Mail Order (519) 432-8625

Mail Order (514) 731-7441

a '\s "

asie’ ut. |
“faste! a“:\\\lie"e Al abO™ LS
wha AP PRODUCTS
INCORPORATED

1359 W. Jackson St.,
Painesville, Ohio 44077
Tel. 216/354-2101  TWX: 810-425-2250
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/Send us your typewritten or clearly printed words

ETI’s not-so-new classified
advertising section allows you
to reach 30,000 readers nation-
wide. For as little as $15 (theres a
20 word min.) ynu can promote your
business from coast to coast.

WHAT DO YOU DO?

your permanent address and telephone number,
and your money (no cash please). Make your
cheque or money order payable to ‘ETI Magazine’'.
We're at Unit 6, 25 Overlea Blvd., Toronto,
Ontario. M4H 1B1

WHAT DO WE DO?
We typeset your words (and put the first word and
your company name in BOLD capital letters). If
we get your message by the 14th of the month,
it will appear in ETI 1'2 months later. For example
if we receive it by October 14th you (and
thousands more) will see it in the December issue.
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BLOOD DONOR

PRINTED CIRCUIT boards from your
sketch or artwork. Affordable prices. Also
fun kit projects. Free details. DANOCINTHS
INC. Dept. ETI, Box 261, Westland MI.
48185. US.A.

QUALITY Printed Circuit Boards available
for all ETI projects. 16K expansion RAM —
$23.99; Click Eliminator — $16.99; Fuel
Level Monitor — $3.29; Soil Moisture
Detector — $1.79. All orders shipped
prepaid by cheque or M.O. Ontario residents
please add 7% P.S.T. Also a large selection
of parts: Resistors, Capacitors, TTL, CMOS,
Linear IC’s and more. Write for complete
information to: WENTWORTH ELECTRO-
NICS R.R.1, Waterdown, Ontario, Canada.
LOR 2HO.

IRRITATED by TV commercials? Build
our new TV Audio Silencer. Sound returns
automatically  after commercial. For
complete plans & parts list send $1.98 to
APEX ENTERPRISES, 280 Erie St. West,
Suite 33, Windsor, Ontario N9A 5G8.

AUDIO KITS. Class A amp. from $58.00.
Colour LED VU Meter from $33.00. 10
Band Graphic Equalizer $42.00. Free Cat-
alogue: AUDIOVISION SERVICE, Box
955, Stn. B, Willowdale, Ont. M2K 2T6.

** EPROM’S B2708A 1K x 8450 ns
$11.99 Can.** B1702ADC 256 x 8 -1 US.
$7.95 Can. **150 resistors %W, 5% mixed
$0.99 ** 25 1.C “MOS-TTL-DTL” 100%
prime $0.99** Many others* Ask for free
catalogue* C.M ELECTRONIQUE C.P. 95,
Dept 8005, Longueuil, Quebec. J4K 4X8.

CLASS A 100W power amp $74.50 PPD.,
Matching stereo Pre-amp $69.50 PPD.
For free information, please write AUDIO
CONCEPT, P.O. Box 2653, Thunder Bay,
P, Ontario.

NORTHERN BEAR ELECTRONICS, Box
7260, Saskatoon, Sask. STK 4J2. SPRING
SALE! Free flyer! Kits (parts Only):
Digital Tach. . . $49.95. EPROM Program-
mer. . .$49.95. Struzz. . .$24.95. Add $1.00
shipping. Sask. add tax.

NEW STORE! Hobbyist. Parts. Speakers.
Kits. Equipment. GENERAL
ELECTRONICS, 5511 Yonge St., Willow-
dale, Ont. M2N 5S3, 221-6174. Please
write for free catalogue. Monday, Friday,
Saturday: 10:00 AM - 6:00 PM. Tuesday,
Wednesday, Thursday: 10:00 AM - 8:006 PM

WE SELL SERVICE! Protessional repairs
to all types of equipment: amateur, comm-
ercial, avionics, marine, CB, broadcasling.
We stock Japanese transistors! Service
Division, HAMTRADERS Inc., 1845 Bris-
bane Road, Downsview, Ontario. M3J
2K1.416-661-8800. Telex 065-22234

SOFTWARE: TRS-80 and Apple - choice
programs! Example: Sargon Chess and
Adventure. Hours of fun! Send for free
flyer - today! PHIDIAN ASSOCIATES
P.O. Box 2456, Station B, Kitchener,
Ontario, N2H 6M3.

COMPLETE Electronic Hobby  Services.
Custom Kits, circuits, technical writing,
special parts, original designs. Free informa-
tion. TEKNIKIT ASSOCIATES, 301 Flora
St., Carleton Place, Ontario, K7C 3MS8.

PRINTED circuit boards from stock.
No. 470-35.45; 471-817.95; 472-35.35;
473-38.40; 148-31.75; 254-$2.10; 577-
$3.35; 730-35.50; Electromyogram-$11.35;
731-$4.75; 730-$5.50; Sytems Warning
Monitor-$5.00; Complex Sound Generator-
$13.40. Send Cheque, Money Order, or
C.0.D. Post and Pack 50¢. Full list free.
B.&R. ELECTRONICS, Box 6326F, Hamil-
ton, Ontario. L9C 6L9.

SPECIAL! Surprise box containing approx-
imately 1000 electronic pieces for $10.00:
capacitor - transistor - switch - wire - resistor
- relay - hardware - etc. All new parts, first
quality. Money-back guarantee. Flyer &
sample on request. SURPLUS ELECTRO
QUEBEC, 2264 Montee Gagnon, Blainville,
Quebec, Canada J7E 4HS.

WSI RADIO — SWL Radios — Ham radios
18 Sheldon Avenue North, Kitchener, Ontario
N2H 3M2. Telephone (519) 579-0536. Write
for giant catalog, free of course!!(VE3EHC)

J&J ELECTRONICS LTD., P.O. Box
1437E, Winnipeg, Manitoba R3C 2Z4.
Surplus Semiconductor Specialists. Do you
get our bargain flyer? Send $1.00 to receive
the current literature and specials and to be
placed on the mailing list for tuture pub-
lications.

ELECTRONICS TODAY INTERNATIONAL-MAY, 1980
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How the intrepid electronics hobbyist
can survive inthe wildest outdoors
despite black flies, hunger, nightmares..

and just ordinary getting lost.

If you think Jana is con- they suicide on the

cerned only with fun—or with e ' | t nearest hook.
learning all about what resis- W Nf" Ny ] Jia Make one and try it:
fors and diodes can do— ! ’ ' : \ T | there is extra fun in

then you know only half of it.
Janais also con-
cerned that electronics | /!
people live better and
safer than everybody else.
For example, nobody
who likes electronics
must ever be left to perish ;
ina wilderness. AJana Sur- \UH %
vival Pack will save the day! | 4
This Jana Survival
Pack consists of four easy-
to-build electronic hobby
kits which are just about

figuring out why it works.
(N Jana Fiasher. This
| ﬁ is a high powered

I - job thatis a good
| \—% trouble light when
i you are changing tires on
\ the road side. When you
are lost in a vast Nowhere,
search planes can find you
easily. Especially at night.
Runs on 12-volt batteries
found in most vehicles.
Jana Battery Operated
Fluorescent Light. Never

essential if you plan to step | ‘él’t in atent afraid of the dark.
tar off a main road. ‘ )| Nightmares are not pleasant!

Jana Bug Shoo Kit: It pro- 7 _ With this Jana kit, a bulb,
duces a tiny sound through an ' g ‘ L @' anda battery, you can read
ear phone. The ear phone is not A Electronics Today or other in-
usually placed inthe bug's s, "“-\ spiring literature to fight off
ear. Bugs can hearitata KL the gloomies. Or, you can
fair distance. have fun with one of Jana's

Present research does many exciting game kits: Jana
not indicate whether bugs Dice Game...Jana Skeet Shoot
dislike the sound and avoid y e Game...Jana Shoot Out
its source, or whether it cleverly P N 7k P \E »//-),- Game...Jana Super
jams their radar and causes < R Roulette...or (depending
them to miss their target. Oon your companions)Jana

Ifyou are going into Love-O-Meter.
mosquito or black fly country All'fun. All easy to build. Al
(like out the back door of useful. All likely to make friends
your home), pin aJana Bug envious of your ability and
Shoo to your belt loop and your clever style.
turn it ON! Jana makes kits that

Jana Fish Caller. Only make life and learn-
helpless people starve in the ing better for people
wilds. Those in the know about who like electronics.
electronics take along a Jana Fish
Caller and summon their dinner
while starting a fire. Nothing better /
than fresh fish arriving right on time,

So far, research does not clearly
establish whether the Jana Fish Caller
lures fish with a siren sound they love,

Or so maddens them with rage tnat

INDUSTRIAL

1777 Ellice Ave,

\{< o Winnipeg, Man. R3H OW5
\‘_i/ﬂ
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% Zilog

28001 $195.00 16 Bt CPU with segmented address spaca
10 8 Megabytes.
28002 $150.00 16 Blt CPU whth non segmented address
space 10 64K bytes.

Z8000DB  $1500.00 A compiete single board 28000
microcomputer system. Contains the
28002 microprocessor, 16K words of
dynamic RAM, 2K ward monitor PROM.
dual sarial Interfaces, four counter/timers
and 32 programmable parallel I/ lines

All Products Stocked in Depth
Largest Zilog inventory

Z80-CPU 2.5 MMz $10.50. | Z80-DMA 2.5 MHz
ZB0A-CPU 4.0MHz 12.50 | ZBOA-DMA 4.0 MH2
Z80-PIO  2.5MHz  8.00 | 280-510/0 2.5 MMz
ZB0A-PIO 4.0MHz  9.80 | ZBOA-SI0/0Q 4.0 MHz
Z80-CTC  2.5MHz  8.00 | 280-SI0/1  2.5MH2
Z80A-CTC 40MHz  9.60 | ZBOA-SI0/1 4.0 MHz

280-510/2 2.5 MH2

Z80A-510/2 4.0MHz

MICROPROCESSOR
CHIP SETS

Price Part No. Price

METAL POWER TRANSISTORS
Homotaxlal — Best Quality
2N3054 .65 60V NPN TO-56
2N3055 .69 70V NPN TO3
2N3442 1.50 160V NPN TO-3
2N3771 1.95 50V NPN TO-3
2N3772 1.95 100V NPN TO-3
2N3773 2.50 160V NPN T0-3

Universal SCR
C106D .34 400V 5.0 AMP

- —_—

MOS MEMORIES

MOS Static RAM's

Part No.

2102LFPC

1K (1K x 1) Low Power 350ns 16 PIN

2102LHPC

1K (1K x 1) Low Power

High Performance 250ns 16 PIN

2102-1PC

1K (1K x 1) 450ns 16 PIN

2102-2PC

1K (1K x 1) 650ns 16 PIN

P2111-25

1K (256 x 4} 250ns 18 PIN

P2112-35

1K (256 x 4) 350ns 18 PIN

2114 L

Low Power 4K (1024 x 4) 300 ns
MOS Dynamic RAM's

TMS4060-30
4K (4K x 1) 300ns 22 PIN

Part No. Price
$5.85 6800 $6.95 6502 $9.95

12.95 6802 11.95 6504 9.95
6505 9.95

2.95 6810 3.95 P
3.95 6820 3.95 6520 6.95

2,95 6821 3.95 6522 9.95 EPROM’S

3.45 6850 4,25 6532 13.95 C2708

2.95 1K x8 450ns

4.98 TMS2716

4,98 g i 16K (2K x 8) 450 ns
6'95 (3 power supplles) T.I. Version

C2716/TMS2516
10.95 TMS4080-20

2
A 16K (2K x B) 450 ns
6.95 speclal (Single 5V supply — Intel version) JSEIODELD ZZUTA";T's
10.95

AY5-1013A
h
B of the mont 16K MOS DYNAMIC RAM'S {16 PIN)

0 to 40K BAUD 40 PIN
AY3-1015
o 416-5 (300ns) CERAMIC
2 416-3 {200ns) CERAMIC
LINEAR I.C.’s

010 30K BAUD 40 PIN  Single 5V supply
1K CMOS RAM
LM301N-8 34 LM739CN-14

LM307N-8 LM741CN-8

5101
1K (256 x 4) 450ns 22 PIN Low Power
4K CMOS RAM
P4315-45L 4K (4K x 1) 4500 18 PIN
P5047-55/UPDASS
LMsoscH VL] 4K (1024 x 4) 550ns 20 PIN 110MW
LM324N TBA810DAS
CM3aoN LM1458N-8
LM348N- 14 LM1488N-14
[M358N-8 CM1489N- 14
[M555N-8 (M3403N-14
CMSSeN- 14 CM3g00N

LM723CN-14 .49 LM4136N-14
LM725CN-8 1.25

TO-220

1980 IC MASTER
JUST RELEASED  over 2700 PAGES

Compiete Integrated circuit data selector. Master gulde to the latest
1.C.'s including microprocessors and consumer circuits. 45,000
device types listed. 5,000 new device types added. Complete new
section on MPU boards & Systems

Free Quarterly )
Updates Special $59.95 )

SOUND & MUSIC DUAL-IN-LINE —Low éﬁon&f — I.C. SOCKETS ‘
GENERATOR I-C- CONTACTS PRICE CONTACTS

Creates aimost any type of sound, from music to 8 PIN . 22 PIN
gunshots and expioslons. High level op amp output. :; :m g; ::z
28 pin DIP. Operates from one 9V battery. 18 PIN : 20 PIN

With data.

- 20 PIN .
“Lowest Price Offered i_ LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY, AN UNBEATABLE
Anywhere'’ — COMBINATION.

SN76477N (600" centers) $2.49 PERFORMANCE CHARACTERISTICS CONFORM TO THE REQUIREMENTS OF

MIL-§-83734A
SN76477NF (.400" centers) $2,29 OPERATING TEMPERATURE: ~65°C TO +125°C.
“New small package"

FLAMEABILITY RATING UL94V-0.

8504
4K (4K x 1) 550ns 18 PIN 110MW

P8514
4K (1K x 4) 450ns 18 PIN 110MW

SHIFT REGISTERS
3341PC FIFO 700 KHz

3341APC FIFO 1 MMz

3342PC 64 Bit Shift Register

3347PC 80 Bit Shift Reglster
ECL RAM

10410ADC/HM2108
258 x 1 Bit Fully Decoded 15ns 16 PIN

Special

L.E.D. LAMPS

T-1 3 mm Red
T-13 mm Green
T-1 3 mm Yellow

LED220 T-1% 5 mm Red

LED222 T-1% 5 mm Green

LED224 T-1% 5 mm Yellow
DISPLAYS

FND357 .375' Common Cathode
FND367 .360° Common Cathode
(high brightness)
FNDS00 500" Common Cathode
FNDS07 500" Common Anode
FND560 500" Common Cathode
(high brightness)
FND567 .500° Common Anode

LEO209
LED211
LED212

SOCKET SALE}

PLASTIC POWER
TRANSISTORS

TIP30 .39 PNP 1 AMP 100V
INGe4 TIP31 .42 NPN 3 AMP 100V Canfiolime
TIP32 .43 PNP 3 AMP 100V gn orighifess

DL704 300" Commen Cathode

ok gy P w2 ) Y GAUP TR DL707  .300° Common Anode

2N3904 0% 2NS401 TIP42 .84 PNP 8 AMP 100V DL747  .630° Common Anode

2N3906 2NS550 . TIP115 .89 PNP 2AMP 60V

2N4058 2N8770 d TIP120 .84 NPN 5AMP 60V 5 I(')SO%AITORS 500y

ual Opto (solator

2N4123 2N5772 TIP122 .74 NPN 5AMP 100V Uiy

2N4124 2N8027 ! TIP125 74 PNP 5AMP 60V Boal G isoiator 1300V

2Nat25 2NB028 TIP127 .85 PNP 5AMP 100V Opto Coupler 1500V

2N4126 TIP2955 .83 PNP 15AMP 60V Opto Isclator

2N4400 TIP3055 .70 NPN i5 AMP 60V Qpto Isolator

Opto Isotator
2N4401 FT3085 .50 NPN 10 AMP 60V Opto Isolator

METAL CAN

2N697 E 2N2484
2Ng18 . 2N2G04A
2N830 . 2N2805A
2N1304 2N2906A
2N1307 2N2907A
2N1309 2N3019
2N1813 2N3053
2N1883 2N3250
2N2219A 2N3251A
2N2222A 2N3ge2
2N2270 2N4093
2N2369A 2N5109
2N2483

PLASTIC
2N3391A
2N3415

2N4402
2N4403
2N4410

MINIMUM MAIL ORDER $10.00

Add $2.00'to cover postage and handling
PRICES ARE IN U.S. FUNDS. F.0.B. CANADA
Federal Sales Tax {9°.) and Applicable
Provincial Sales Tax Extra.

LARGE INVENTORY AT ALL LOCATIONS

STORE HOURS:

Monday 1o Wednesday B:30 am
Thursday and Friday 8:30 am
Saturday 9:00 am — 5:00 pm

6:00 pm
9:00 pm

It payment to be made i Canadian Funds an
approximate 20°. conversion rate will be added at
lime of purchase.

5651 FERRIER ST
MONTREAL. GUEBEC
H4aP 2K5

Tel: (514) 731-7441

3070 KINGSWAY ‘

4800 DUFFERIN ST
DOWNSVIEW. ONTARIO
M3H 559

Tel.: (416) 661-1115

BAXTER CENTRE
1050 BAXTER ROAD
OTTIAWA. ONTARIO
K2C 3P2

Tel. (613) 820-9471

VANCOUVER. B.C.
VSR 5J7
Tel.: (604) 438-3321 e, s

masler chaige
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