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Now there's
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads
and destructive environments.

The new HD100 and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination. You won't
find more rugged meters than the
Beckman HDs. Inside or out.

Overload-proof

op

Drop Proof

Constructed of double-thick
thermoplastics, the HD100 series
DM Ms resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof

The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals.
ultrasonically-welded display
window and sealed input jacks pro-
tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vde or 1000
Vrms. Current ranges are pro-
tected to 2A/600V with resistance
ranges protected to 600 Vdc. Tran-
sient protection extends up to 6KV
for 10 microseconds.
More Meter for
Your Money

For starters you can get 2000
hours of continuous use from a

CIRCLE 100 ON FREE INFORMATION CARD
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common 9V transis-

tor battery. You can

run in-circuit diode
. tests and check con-

tinuity. You even get
a one year warranty.

The 0.25% basic dc volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
dc. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dependable meter
with prices starting at just $169
{U.S. only).

To locate your nearest distrib-
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call {(714) 993-8803.

BECKMAN
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AN INNOVATIVE 20 MHz OSCILLOSCOPE
THAT EMPHASIZES OPERABILITY
$535*

The S5-5702 has flexibility and power which make it ideal for the maintenance and
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic
systems by hobbyist as well as professionals. At the top of its class,
the $5-5702 uses a 6-inch rectangular, parallax-free CRT,

Sogl[17

0 GarZ 0MHzR0SCIUIDSEOPE

IWATSU makes more than 20 oscilloscopes as well as an impres-
sive lineup of other instruments including logic analyzers and
digital memory scopes. The fastest oscilloscope has amaximum
frequency of 350 MHz. And the same technological expertise
and product quality that make this super high-frequency oscil-
loscope possible are incorporated in the S§-5702.

6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div to 0.2 s/div sweep
Differential input with ADD mode
DC operation {optional)

* User price, Including probes.

IWATSU INSTRUMENTS INC.

¢ 120 COMMERCE ROAD, CARLSTADT, NJ 07072 PHONE: {201) 935-5220, TWX: 710-369-0255

® [n Canada: ATELCO, 3400 Pharmecy Avenue, Unit 1, Scarborough, Ontario, MIW 3.8, Phone (416) 497-2208, TWX 610-492-0122
CIRCLE 47 ON FREE INFORMATION CARD
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B RADIO-ELECTRONICS

NE W.’

61‘ %Cg_
Scanners

Communications Electronicsy
the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be-
cause CE distributes more scanners
worldwide than anyone else. Qurware-
house facilities are equipped to pro-
cess thousands of scanner orders
every week We alsoexport scanners
to over 300 countries and-mllitary
instaliations. Almost all ltems are In
stock forquick shipment, so lfyou're
a person who prefers fact to fantasy
and who neads to know what's really
happening around you, order your
radio today from CE.

NEW! Regency? MX3000

List price $299.95/CE price $198.00
&-Band, 30 Channal 8 No-crystal scannar
Search ® Lockout ® Priority 8 AC/DC
Bands: 30-50, t44-174, 440-512 MHZ

The Regeacy Touch MX3000 pravides the easa
of computer controlled, touch-entry Program-
ming inacompact-sizedacannerforuseathome
or an the road. Enter Yourfavorlie public service
frequencies by simply touching the numbared
prassure pads. You'tl avan hear a “beep™ tone
that lets You know you've made contact.

In additlon to acanning the programmed
channels, the MX3000 hasthe ability 1o search
through as much as an entire band foran active
frequency. Tha MX3000 includes channetl 1
priority. dual scan speeds. scan or search delay
and a tvightness switch lor day or night oparation,

NEW! Regency® HX650

List price $119.95/CE price $84 .00

5-Band, 8 Channe! ® Handhaid crysialacenner
Bands: 30-50, 148-174, 450-512 MMz

Now you can tune in any emergency around
lown, from wherever you are. the second it
happens. Advanced circuitry gives You the
world's amallest scanner. Ouyr low CE price In-
ciudes battery chargerfAC. adapler.

NEW! Regency® MX7000

Alfow 120-240 days lor delivery after receipt of
order due to the high demand for this praduct,
Liat price $598.95/CE price $448.00
10-Band, 20 Channal e Crystalista s AC/DC
Frequency range: 26-27, 30- 108, 108-136 AM,
144-174,440-512, 806-B8 | MHL, 1.0 GHL, 1.1 GHx
In addliion to normal scanner listening, the
MX7000 offara CB, VHF, and UMF TV audio, FM
Broadcast. all aircraft bands (clvil and military).
800 MMz communications, celluiar telephone,
and when connected to a printer or CRT, salelllte
weather Pictures.

Regancy
MXIO00

NEW! JIL §X-200

CE price $289.00/NEW LOW PRICE
8-Band, 18 Channal 8 No-crysis! acannar
Quartz Clock » AM/FM & AC/DC

Bands: 28-88, 108-180, 380-514 MHZ

Tune Military, F.B.l., Space Satsllitas. Police &
Fire, D.E.A., Defanse Departmant, Aaronautical
AM band, Aero Navigation Band. Fish & Game,
Imm:?ratlon. Paramedics. Amateur Radlo, Jus-
tice Department, State Department. plus thou-
sands of other restricted radio frequencles no
other scanner |8 prograrmmed to pick uP.

NEW! JIL SX-100

CE price $134.00/NEW LOW PRICE
8-Band, 18 Channael ® Cryataliess 8 AC/DC
Frequency range: 30-54. 140-174, 410-514 MHz
The JIL SX-100 scanner is a mobile keyboard
programmable $cannerthatputs youlnthe seat
of the actlon at home ar In your car. Compact
and good looking, the SX-100 gven gives You
the time and date. I's small size wil easlly fltin
most domastic or loreign cars and it's AEIDC
adaptable for home use.

Regency® HX1000

Allow 90-180 days for dailivery after raceipl of
order due to the high demand tor this product
List price $328.95/CE price $205.00
8-Band, 20 Channei & No Crystal scanner
Search * Lockout ® Priorfty s Scan dalay
Sidelit Hquid cryatal dllpfl;

Fraquancy range: 30-50, T44- 14, 440-512 MMz
Thé new handheld Regency HX1000 scanner is fully
keyboard programmable for the ultimate in versatie
ity. You can scan upto 20 channe|s al the same time.
When you activate the priorty control, You automat-
icalty override all other calle o listen mq."lavorne
frequency, The LCD display is even it tor night
use A die-cast aluminum chasa makea thia the
most ru@ged and durable hand-neld scannar avait
able. There is even a backup #ihlum batiery tg main-
tain mamory for hwo years. Includes wall charger,
carying casa, belt clip, flaxibie ant®nna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106

List price £149.95/CE price $98.00
5-Band, 10 Channel & Crystal soanner ® AC/DC
Frequency range: 30-50, 146-124, 450-512 MHz
A versatile scanner. The Regancy R-106 is bulit
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design clrcuitry allowing you years of depend-
able listening.

NEW! Regency® D810

List price $399.95/CE price $258.00
8-Band, 80 Channai 8 Crystaiffess s AC only
Bands 30-50 88-108, 115136, 144- 174, 440-512 MKz
This scannar offers Public service bands, plus
Alrcraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Slones or the riot sQu:ad, orany of 50 channels.
Plus special disect access kays let you listen to
police, fire. amargency. or any o! Your lavorite
channels just by pushing a button,

Regency® R1040

List price $199.95/CE price $128.00
8-Band, 10 Channal e Cryataiisss ¢ AC only
Frequency rangde: 30-50, 144-174, 440-512 pMH2
Now you cen aenjoy computerized scann®r ver
safility a1 a price that'a less than some crystal
units. The Regency R1040 lets you lnon allthe
action of pelice, fire, weather, and 8mergency
calls. You'll even hear mobile telephones.
Programming the R1040 13 easy. Merely touch
the keyboard and antar any of over 15,000
frequencies on your choice of 10 channals.

TEST ANY SCANNER
Tast ANy SCAnnar Purch leatl
Electronica® for 31 dnys belom yw Mdo o kep It If for
aby feason you Me not comfetely sathalled, return N In
original condithon with atl parts #n 31 days. for & frompt
ratund (ess #nipping/ handing charges &nd rebate creditsl.

Aagancy
NX 1 00O

RAegancy
HX850

Rsgancy
MXTO00
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OTHER RADIOS & ACCESSORIES
Regenty® C403 Scanner. . 00
NEW! Paasonic AR-BSO Shortwave recerver .. s ]
Panasonie AF-B Shortwve recaiver ,............. 00
Panasonic AF-TRO Shortwhve receed ., ..., L+ ]
Panasonic AF-2600 Shottwaye recahes ..
Panasonlc AF. 2900 Shortwave ecedsd. ... ..,
Panaagnic RF3100 Shortwaya Meciivie
Panaacnic AF-8300 ShorMwave reCHve .
NEW! Baarcet®t 157 Scanrwr............
NEW! Banicat® Five-SIX Scannes.
Besrcat® 300

Basrcat® 210XL Scanner e
Besrcat® 20/20 Scanner..
Besrcat® 100 Scannar ..

Basrcat’ Wosthar Abeft. . ...... ............. 4
Frasdom Phone® 1000 Cordiedt 184 phone . $230
Fanon FCT-200 Cordiess temphona, 13200
Fanon 8-HL Scannar o9 DO
CHE-S Fanon AG Adapter/ Batiery Chuu.r 115.00
CAT-8 Fanoh carmying case with belt clip . $18.00
BP3SCaryIng casa 107 Searcsi Fre-Si .. 115.00
MA-308 Carnind case for Regency HXE3D . . ...... HEDD
SCMA-8 Fanon Moble ChargerfAudio 32800
AUC-3 Fanon autc hahter adapter/ Batiery 515.00
FB-E FréQuancy Direciory for Eastern LLALA | 112.00
FB-w Frequency Directory for Wulern UBA ... 51200
TH5A "To0 Secral” Ragistry ol U S Govemmant Freq . 500
RRF Raliroad Freque Diractory, . .. 310,00
ES0O Energy Sannces Directony. . 310.00
ASD Frequency Ditectory lor Alrcraft Band . $10.00
SIRCFTSUrmal ﬁlflo Frl'quanc‘r Dilt:lofv $10.00
T h - 31200
CIE CovertIntelligance. Elect mm..}moo
B4 1.2 V AAA Ni-Cad Datteries (set o $9.00

B8 1 2 ¥ AA NCad battenes {set of foury , 2
A-135¢ Cryntal cartificats. . .$3.00
mmmwdlnmmm-lmmoim
Add 31200 per shortwave recerer Tor LRSS $NIDDINg.
INCREASED PERFORMANCE ANTENNAR
it you want the utmost in pericrmance trom your
scanner, it 1s essential that you use an sxernal
antanna. We have a base and s mobite antenna
spacilicalty desigried tor rac eiving all banda Order
® ABD is a magnel mount mobile Antenna snd order
«ATC is an ali band base statlon gntenna. Price Ia
$35.00 each pPlus $3.00 for UPS shipping In the
continental Linlted Statea

BUY WITH CONFIDENCE
To @af the faatest detlvery from CE of any
scanner, 3end or pPhon® your order diractly to our
Scanner Dimribution Center” Be sure 1o calculats
your price using the CE prices in this st Michigan
rasidents please add 4% sales tax or suppty your
tax |.0. number, Written purchase ordars 86 accep-
ted from approved government agencies and most
well rated firms at a 30% surcharge lor net 30
Dlillng. All sales are subjoct to availability. accept-
Ance and verfication. All sales on accessones are
final, Prices, term® ¥nd specifications sre sublect
to cha withoul notice. All prices are In LLS.
dollars Dut of stock items will be placed on back-
order aulomatically unless CE i inalructed dif-
ferantly. Minimum prepaid order $35.00. Mindmum
purchase order $200.00 Most products thatl we
sell have a manufacturer's warmanty. Frae copies of
warranties on these products are avallable prior to
purchase by wrting to CE_ Intermational ordars are
invited with a $20.00 surcharge for specialhandling
in addition to ahipging charges All shipments are
F.O.B. Ann Arbor, Michigan Mo COLrs please. Non-
certifiad and lorelgn checks require bank clearance.
Mall ordars to: Communications Electron-
ics; Box 1002, Ann Arbor, Michigan 48106
U.S.A Add 57 .00 per scanner tor U.P.S. ground
shipping and handling Inthe cantinental U.S A
It you have a Visa or Master Card, you may call
and place a credit card order. Ordar toll-frée in
the U.S. Dlal 800-521-4414. In Canada. order
tol-free by calling RBOO-265-4828, Telex anytime
810-223-2422. |l you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center- and CE logos are trade-
marks of Communications Elacironics”
tBearcat ia alederally regialared tracemark of Electra
Pany. & Diviaion of Masco Corporstion of Indians
t Regency la afederally registered irademark of Regency
Electronics In¢
AD 2002083
Copyright ®1883 Communications Electronics

OrderToll Free...call

1-800-521-4414

A COMMUNICATIONS
ELECTRONICS”

Consumer Products Division

818 Photniz O Box 1002 ) Ann Arbor, Michgan 48106 U.S.A
Calltol-trae BO0-521-441 4 o outsida U.S A 31 3-273-08848
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Eleclronics

Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS
FEBRUARY 1984 Vol. 55 No. 2
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SPECIAL FEATURE 47 CABLE-TV DESCRAMBLING
A'look at cabie-TV scrambling and descrambling techniQues by ON THE COVER
Invesigaling a descrambling circult, Fred Means To say that cable-TV has undergone
BUILD THIS 51 MHD GENERATOR tremendous growth over the past
Buikd a working modat of @ magnetohydrodynamic generator, few years wouid be an understate-
Jonn lovine ment. Ong of the biggest reasons for
69 TYPEWRITER-TG-COMPUTER INTERFACE that growth Is the presence on cable
gﬁn olermieg B ke SRR G Ly of first-run movies and live sporting
. avents. Of course, that program-
TECHNOLOGY 4 VIDEC ELECTRONICS ming is most often offered as a pre-
Ecmrcw's news and tachnology In this quickly changing indusiry mjurn service, which means that the
Pl i “vlewer must pay a charge 1o recelve
The latest happenings i mications 1echnolog ; L S
i e e o ey . tion, the material is scrambled, This
. - ~ - month, we’ll use an experimental
CIRCUITS AND 67 HOW Toduse DIGITAL wuu;:!;r-“1 METERS descrambling circuit to iHustrate the
A look at digital panel melers how you can successfully use g f
COMPONENTS o e e theory behind the techniques used
: to encode video signals. The story
84 THOW TO DESIGN SEMICONDUCTOR-SWITCHING CIRCUITS heqing on paqe 47
This instaiment in our back-1o-schoo! serfes I00ks at how PUTS. 9 pag :
UJTs, SCRS. and ciher semiconductor devices can be used in
switching applicabons Mannie Horowitz.
94 HOBBY CORNER
Tosting hatienies. Eart “Doc™ Savag.. K4SDS
97 NEW IDEAS ﬁ% "ﬁi'gﬁ i frigleren
An award-winn jact lmrn ong of our readers
88 STATE OF SOLID STATE
Melal-sensing devices Robert F. Scott
100 DRAWING BOARD
More on 1he 4018 programmabiet counter. Robert Groasblatt
VIDEQ 59 VCR REPAIRS AND ADJUSTMENTS THAT YOU CAN DO e oy 3 AL T
Part 3. Repainng or adjusting a VCR 811 easy, bul there are o' e sior wiiashat has b et quitem
T e e D B bit of sttantion |8 MHD. This month. we'll show
104 SERVICE CLINIC you the theory behind that lechnique and bulla &
A pulse-wadth-modulated power Supply. Jeck Darr working model of an MHD generator. The alory
slarts oh page 51.
105 SERVICE QUESTIONS
Radio-Elecironics Service Editor solves lechnicians probléms. COMING N EXT MONTH
RADIO 102 COMMUNICATIONS CORNER On Sale February 21
Getting nd of noise, Herk Friedman
29 ot - ¢ Video Test Generator. A valu-
COMPUTERS 79 CPM able instrument for video servic-
All about one of 1he most popular computer operating-systems ing
Abe lsancs )
e Airplane Landing Systems. A
81 TELECOMMUNICATIONS ;
A jook at some popular hardware and software that makes i look at I_andmg systems and the
possible for your computer 19 communicale with others electronics behind them.
Herb Friedman ¢ And lots more!
111 COMPUTER CORMER
Computer securily. Les Spindle g;"s‘:ﬁ,"“m’“", P.'C:I é.'sms: n", m’“‘{,uk“f‘:ﬁ:‘gm"
Nigrar Lhrk. NY 30003, Second-Class Pustage Paid at New
EQUIPMENT 22 OK Industries Inc, Model FG-201 Function Generator Pomher; ﬂgjﬂ':g‘ﬂmmog g?,"é‘m
REPORTS 26 Heath EH-702 TTLICMOS Course 31;1‘.‘: Other countres, $22.47 (Cash orders onty & in
cumency) Single 75 €198
30 Coin Controls Model 5000 Pro Joystick PicRbariong. rs AR Toris msaneariaea b s A
32 Global Speclatities Corporation Mode! 5000 Counter-Timer POSTMASTER; Praase sand mm, 10 RADKO-
ELECTRONICS. Subscripton Dept , Box 2520, Bouldar. CO
DEPARTMENTS 6 Advertising and Sales Offices 115 Markal Center
141 Advertising Index 112 New Books mmdmmm;m”“;u;&ac:wﬂ"w’m
142 Free Information Card 38 New Product? Patim s de s ?.?“&"?.%m&“mmﬁﬁ?&"&
10 Leiters 6 What's Mews Artwork OF phOIOGrapNS whilt: NOUr POSsaS510n Of Ctherwise.
A3 B service 10 readers. Rdio-Elacironcs publishes avardabw plans or

vanances in ihe quality and conition of materiais md workmanship um by readers

uPOn o from Plans OF information Puddshed in

this MagaTine

thy products. techniues and scenliic nd mwwmu Bacause of possiblo
Elactronics discliunts any responsbslity §or the sate #nd
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& RADIO-ELECTRONICS

VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

DIGITAL TV

The digital TV age has arrived. ITT announced at the Berlin show that it would start marketing
color sets whose signal-processing was completely digital in October, producing some 30,000
for the rest of 1983 and 400,000 in 1984, converting its entire produclion to digital in three
years. Also n Europe, Grundig, and Blaupunkt plan to start production In 1984 using the same
VLS ICs, made by ITT.

In the U.S., General Electric and Zenith are buying the ITT IC sets and are expected to
introduce digital TV sets some time in 1984. Panasonic says it will have digital sets in 1984 as
well. 1, Sony, and Sharp are also buying the IC’s from ITT.

ITTS TV design uses five basic VLSI IC's and two peripherat ones. However, eariy digital
sets won'l do much more, if anything, than conventional anatog sets. Their main attraction 1s in
their ability to accommodale new features easily, either by means of additional ICs or by
programming. Peripheral features will include teletext, ghost-eliminators, “picture-in-picture”
{permitting the insertion of & second picture from VCR or videadiscin the comer of the screen),
higher resolution through increasing the number of displayed lines, still picture, zoom, picture-
Improving dynamic comb filtering, mulli-standard (PAL-SECAM-NTSC) sets, and so forth.

SELF-
PROGRAMMING
VCR

Here's another thing you can do with a digital TV set: ITT displayed a simple VCR program-
ming system—still developmental—for use with teletext-equipped digital TV's. The user dials
up the teletext page that lists future TV programs and feeds it inlo the TV set's memory. Then
he calls up Ihe page and by means of the $et's remote control manipulates a cursor to lhe
program he wishes to record, and pushes the “enter” button.

After he is finished entering all the programs he wishes to record, he can call up a display
listing his program recording schedule, in sequence, and the screen wilt warn him of any
impossibie situations—such as overlapping programs. Another push of a button and the VCR
is programmed.

TV STUDY

A major research project, inftially lunded at $3,000,000, has been established at MIT to [ook at
the entire American TV system to detarmine how il can be improved. The study will concen-
trate on basic research, including such aspects as how people perceive television, developing
an ideal display system, and identifying and anatyzing changes that will be required in the
present TV system to achieve that ideal.

What is particularly unusual about the research is ils auspices—a new consortium called
the Center for Advanced Television Studies, financed jointly by 10 American companies
Involved in broadcasting, cable TV, and equipment manufacture, including all four networks,
The new combine received an OK from the Department of Justice’s Anfitrust Division. One of
the new group's bylaws imits membership to government agencies and private companies
whose ullimate ownership is Amencan. The avowed purpose of the research venlure is to
head off dominaton of the American TV indusiry by loreign companies that get technicai
research support trom thelr govemments. The new group is expected to fund other studies
that could lead to a complete rethinking and redesign of the Amencan television system.

VCR UPDATE

Quite possibly the reason that Philips is so interested in the 8-mm video format is the failure of
its late-arriving Video- 2000 format to achieve nolable penetration in Europe. Video 2000 uses
a cassette with 1&-inch tape, about the size of a VHS cassette, but records on a Ya-Inch track,
using only one half the width of the tape asit doas. Thenit can be tumed over and played in the
other direction, like an audio cassette. The [ongest tape originally available was eight hours,
playing four hours In each direction. Now Philips and Grundig {which aiso makes Video-2000
recorders) have Introduced new VCR'S with a second, half-time, tape speed, bringing total
recording fime to 16 hours per cassette—by far the longest of any consumer VCR.

Both Philips and Grundig, however, are now planning to manutacture VHS recorders as well
as the Video-2000 type—the VHS units for sale in markets where Video 2000 1s not used. In
Japan, Funai, which originated the ill-fated CvC “-inch cassette format used by Technicolor
in its unsuccessiul effort to market home VCH's in the U.S., is changing over to VHS., R-E
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2213/2215/2235

TE

DUAL TRACE OSCILLOSCOPES

THE ANSWER
_ BY ANY MEASURE

Now 60 MHz or 100 MHz Tek quality
is just a free phone call away!

"_"'—-A_..]-‘..
|

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
it all as close as your
phone. Tek's revciutionary,
reduced-component architec-
ture brings unprecedented
quality, reliability and afford-
ability to the 60 MHz 2213

and 2215, and now, the

100 MHz 2235.

All three of these lightweight
(13.51b.) scopes feature 2 my/
div vertical sensitivity and
5 ns/div sweep speeds, plus a
complete trigger system for
stable triggering on digital,
analog or video waveforms.

Scopes with a compre-
henslve 3-year warranty®...
probes...and expert advice.
One free call gets it alll You
canorder, or obtain literature,
through the Tek National

Copyrigh ©1983, Tekironix, Inc, Al nghis reserved TTA-407.1

New lower price!
100 MHz 2235
tnow just $1650.

2213 2215 2235

Bandwidih 60 MHz 60 MHz 100 MHzZ

MNo. of Channels 2 R 2 2+ Tnggerview
Anernaie Sweep i Yes Yes Py
VeruTrig B/W Limi = Yes— 20 MHz

Single Sweep : e ~ Yos il
ACCUracy. Vier/Horz 3% I% 2%

Delay Jater 15000 1510000 1:20,000 S
Trigger'g Sensitvity 0.4 civ 2t 2 MHz OddivalZMHz  0.3divat 10MHZ
input R-C MO -30pt 1M -30pf 1M - 20pd

Variable Holdoft 41 41 1001

Price £1200t $1450t S804 Now §1650 1
Marketing Center. Technical Call toll-free:

perslpnnel, exp%ﬂ in scope 1-800_425.2200,
applications, witl answer your :

questions and expedite deliv- Extension 127.

ery. Direct orders include
operating and service man-
uals, two 10X probes, 15-day
return policy. and woridwide
service back-up.

In Oregon, call coliect:
(503} 627-9000, Ext. 127.

tPnce FO.B. Beavenon. OR.

“3-year warmnly inciuckes CAT and apphes I 2000
ety obc Moscopes puithased afer VB3,
Scopes are UL | siad, CSA and VOE approved

Tektroni¢

COMMITTED TO EXCELLEWNCE

WwWww americanradiohistorv comm
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WHATI’S NEWS

Color oscllloscope uses
" liquid-crysial shutter

Tektronix has placed on the mar-
ket the 5116 Color Dispiay Oscillo-
scope, the first commaercial ap-
plicabon of s Liquwd-Crystal Color
Shurter. Color. says the company.
rasults in increased productivity
due to faster analysis, ease of use,
and reduced operator error

[~ Cullor traces act as coding de-

vices for separating information,
emphasizing imporiant teatures,
enhanting patlern recogniion,
and, perhaps most important, im-
proving the user Inlerface.

Coupled with the $D10 Wave-
torm Digitizer {a plug-in tor all
5000-series oscilloscopes)
Tektrorix calls it “the worlds first
llquid-crystal color-shuiter display
digital storage-oscilioscope,” with
the ability to store transient evenls
wilh frequency components up to
1,000 kHz for singie-channel ac-
quisition and up to 50 kHz for dual-
channel acquisition.

Digital X-ray system
may change diagnostics

A new digital X-ray imaging sys-
tem unveied by Rayiheon at the
recent Chicago meeting of the Ra-
diclogical SocCiety of North Amer-
ica may “dramatically change lhe
way physicians and radiologisls
are able to perform diagnostic an-
giography.”

Angiograghy is a speciality 1hat
allows doctors to use advanced X-
ray techniQues to diagnose prob-
lems in the body's vascutar system
Itis done by introducing a chemical
into the patient’s bloodstream with
a catheter inserted iN a man artery,
then taking a senes of X-rays in
rapid succession

The now systém uses & spe-
cially designed high-speed com-
puter to produce five times as
many images a second as can be
taken with the best equipment now
available. The new equpment ¢an
take 30 X-ray pictures-per-second,
as compared o six with present-
day equipment. That can capture
the motion of fast-moving material
In the artenes. which was nof pre-
viously visible in digital studies.

The injection can now be made
in a vein, rather thanin an artery as
previously required. Thal makes
for shorter hospital stays and far

less Ask. In many cases the pro-
cedure can be handied on an oul-
patien! basis, making it much less |
Costly o the patiept

The new system consisis ol a
tugh-resolution X-ray camera. a
dual-console video monitQr, and
Rayltheons new RDL-3000 dignal
computer. That computer uses two
central processors in tandem 10

process and storm X.ray images at |,

30 frames per sacond, with an im-
age resolution of 512 X 512 plxels.
At a lower speed—17.5 frames per
second—the RDI-3000 will pro-
duce super-high resoiution ol 1024
* 1024 pixels. That added ca-
pabilily will be available by
mig-1984.

COMSAT and NBC join in
satellite broadcasting

Comsat General Corp. and the
NBC Televiston Network have
signed an agreement lo begin an
advanced sateihle-dhstnbution $ys-
lem, using a K-band sateliite 10 de-
liver programs to NBC affiliates.
Programming 13 expected 1o begin
early 1hus year and will become
fully operational by January 1985,

The nahonal distribution system
will begin operating with transpon-
ders on a Sateihte Business Sys-
tems satellite. The agreement calls
for NBC and Comsat General to
use RCA Amencom K-band satel-
lites when they become available
in early 1986,

Unlike C-band tednsmission, K-
band Irequencies permit broad-
casters lo pul earth stations fight at
their studic iocatons—anywhere
within sight ol the satellite. By
adding transmitters. downlinks ¢an
be converted int uplinks. and the
affiliate can then be an interactive
partiopant in uses other than nor-
mal recepiion of network pro-
grams.

Newspaper sees blur
in videotex tuture

The future of videotex is blurred,
pessimistically reports the Chi-
cago publication Ejectronic Madia.
“Once heralded as a4 mass medi-
um ol the future with volume by
1990 eslimated at $10 billion, a 50-
ber realism has setlled over indus-
try as providers begin to confront
the problems of selling their ser-
vices 10 the public.”

Knlght-Ridder newspapers
launched a videotex system-
~Viewtron—in southern Florida,
Ihe paper says. The company
hapes to sign up 5,000 homes by
the end of the year, With Viewtron,
cusiomers must buy of rent equip-
ment 1o convert therr TV sets (o
videotex recenvers and having 10
make such & purchase is the big-
pest crboism of the systern, says
Elactrome Media

‘Other inlormation services that
can be recerved on @ home ¢om-
puter are seen as having the
edge,” the articie concludes.

New directory to help
users of facsimile
equipment

A new directory is intended to
make Il easy for facsimile machine
users to reach each other It will (st
the corporate firm names. exact lo-
cations of the facsimile machines,
backup telephone numbers, hours
in use, and contact names

The directory 15 being prepared
with the cooperation of major fac-
simile companies. including Can-
on, Exxon, NEC America, Panafax,
Pitney Bowes, Sharp, Telauto-
graph. 3M. and Xerox, and is pub-
lished by Greenfield Information
Service of New York City.

The first edition of the new direc-
tory is expected to be on the mar-
ket earty in 1984,

Single-mode fiber-optic
transmission service
is announced by ITT

The firs| commercial fiber-optic
fransmission systemn Iy the west-
ern world was inaugurated last
September, by ITT Telecom Net-
work Systems and Contlnental
Telephone Co. of New York. [TT
announced. The system s claimed
1o be the first capable of carrying
enormous amounts of telephone
fraffic without intermediate amph-
fiers {repeaters).

That first-of-a-kind fiber-optic
system links Continental's digilal
central offices in Norwich and
Sidney, New York. about 23 miles
apart. The syslem can carry 1344
telephone channels. A simiar 23-
mile {37 km) linkup is planned be-
tween the Sidney central office and
one in Greene, NY.
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@ RADIO-ELECTRONICS

SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

=

FIRST DBS
SERVICE

USCi Home Satillite Telaviston, a division of United Satellite Communicatins, Inc., has begun
this nation's first direct-broadcast satellite service. The service, which was available in the 26-
county area surrounding Indianapofls beginning this past November. i1s beamed from Cana-
da’s Anik C Il ku-band bird.

Five channels of programming are being offered, with two of those being movie channels
(named Movietime and Showcase). Other channels feature Entertainment and Sports Pro-
gramming Network (ESPN), children's programming, music video and entertainment spe-
cials, and UP! news. The subscription rate to the service is $39.95 a month, and there is a
$300 Instaltation charge.

MORE
SATELLITES
GOING UP

The race to put more satallites in orbit continues. with replacement birds going up and a senes
of new higher-powered satelites planned. The third advanced RCA Satcom domestic satel-
lite, called Satcom IR (replacing tha ofiginal Satcom Il bird). went into orbit last fall; the
replacement satellte sifs at 66° west longitude, a considerable distance from the original
Satcom I, which has operated lor nearly esght years at 119°.

Meanwhile, RCA Astro Electronics is bulkding a three-satellite system of dual-band (C and
Ku Band) birds lor Amencan Satelfite Co, The first is due to be 1aunched in September 1985,
and the birds are deSigned for 10 years life in orbit.

And Ford Aerospace has announced plans {or two large-scale satelliltes to be launched in
1987. The Ford blirds will also be dual-band satellites, and Ford ptans to lease transponders to
individual programmers. Each of the Ford satellites will have 54 transponders that provide
Interconnected C-and Ku-band service, with bandwidlh ot 36 MHz on each transponder—a
total of 1944 MHz. Tha footprint for the satellite signal on each band will cover all 50 states, and
spot-beam coverage for eastern and west coast Sites will be avaiiable with higher power.

HOME
COMPUTERS TO
TAP INTO
TELETEXT

KSL-TV, the Sah Lake City telewision station thal pioneered teletext in the U.S., is making its
teletext database directly available to personal-computer users. The same data that is
transmitted as Teletex1 5, the expenmental KSL service on vertical blanking interval iines 15
and 16, can be accessed by calling a Satt Lake City phone number and, through a modem,
hooking a home computer into lhe KSL teletext host computer, TV station executives hope
that the syslem will help area residents keep in touch with teletext until true teletext decoders
can be buit and soid In sufficsent quantity in the Sah Lake City area. Meanwhile, that
attemative delivery method allows KSL to build a new msearch tool. It can keep Irack of what
teletext database categories are accessed most olten, including time of use and type of
information sought by users.

AROUND THE
SATELLITE
CIRCUIT

International Satellite Inc. has become lhe second contender 1o go into competition with
Intelsat in the bid to deliver video and data between the U.S. and Westem Europe, |SI's bid
comes on the heels of a similar pian by Orion Satellite. Like Orion, 1SI wants to handle
business communications plus cable-TV video programming, especially transatlantic sports
shows. The company wants to be up and running by the time European cable-TV services go
into operation. Among the awners of I1SI are Satellte Syndicated Systems (the U.S. cable
programming carrier) and United Brands.

Hospital Satellite Network has slarted its programming service, sending medical informa-
tion to hospital personnel and entertainment to patients. About 50 hospitals have signed up for
the service, which is uplinked from Banneville Satellite Corp.

EQUIPMENT
HIGHLIGHTS

The Luxor satellite receiver (model 190-9530)} is a high-performance model that can
access all 24 transponder signals directly through the hand-held Infrared remote controller. It
features vertical and honzontal polanzation, and fine tuning on each channel can be stored in
memory. (Precision Satellite Systems, Route 2, PO Box 117A, Oakley, KN 67748.)
Hanover's Linear Actuator lets users steer sateflite dishes through a Commedore VIC 20
home computer. Up to 18 satellite iocations gver a range of 250 stops can be programmed into
the VIC. (Hanover Systems, 1217 Washington, Waterloo, IA 50702.) R-E
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Learn How to USE A COMPUTER

Train at home in spare time. No previous experience needed.

Be your own computer expert. . .learn computer applications,
programming, and operations. . .no experience needed.

wanted 10 know o
computer pr

margins
ever again be ot

able to talk their
happen.

Experts Show You
Whet tg Do. . .Now Te Do It
Everything is explained in easy-
to-understond language with
plenty ol examples. Step-by-
step directions teach you the
fundamentols of basic com-
uter progromming. You learn
ASIC language. . -how 1o use
and understand more than
eighty BASIC commonds and
functions. This is not 8 computer
manual. I¥s @ comprehensive
}1-lesson course, Yet, because
il was especially written for

nguoge .

FIRST FOLD HERE 49

REMOVE AND MAIL ENTIRE PAGE o

NO POSTAGE NECESSARY when you [y

mail this ENTIRE Postage-Paid ad
To Mail—Fold ad In following manner:
l\ 1. Remove enlire page— 3. Fold page again, on
\ tear of cul on Jdotted line 2nd lold lines
N l 10 left 4. Tape of glue the 3 open
2. Fold page in halfl on sides and drop in the
Q Ist fold lines mail box loday.
=\
We send You

Your Own Computer. . .
Included With Course

To give you practical,
honds-on experiance.
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You gat your own per-
sanal Computer—the
Timax 1500 with 16K
memory...plus o Cos-
setle recorder (1hot
lets you store your
progroms on 10pe:

L § & 3 1 B N N B _§ R0 N N ]

2 FIND OUT EVERYTHING YOU WANT TO NKNOW ABOUT
J < THIS COMPUTER TRAINING COURSE AND EXCITING CAREERS 2
|g IN TNE WORLD OF COMPUTER — THERE'S NO OBLIGATIONI <

© YES, rush me free facts and color brochura that tells me hew | can

= leorn computer applications, programming and operations at home

'2:’ in spare time, | understand there is no cost, no obligation and NO
SALESMAN WILL CALL,

Depr. DEG 14
1

Namy_ Age_
i Address_

a  City/StalesZip

Now at home in $gcre time, you con learn everything you always
out personal computers. How 1o write your own

rams. How to use many programs already available.

See how ﬂ'ne:ﬁi inlo your hame or business operations. . . budgeting,
real estote, bookkeeping, inventories, expenses, pricing, profit
invesiments, interest, taxes, shopping lists, vacotion plan-
ning., addresses, phone numbers, rowting .
K{ogrom on foreign longuages, computer gomes and graphics.
e mercy of aso-called “computer expert.”’ Know

what really happens when you have a computer problem with a bonk,
store, loon company. oil company, utility ar anyone alse. You'll be
K: .understand

wndreds more. Even

y and how things

independent study, you learn
everything right in your own
“home wiigouf“‘laiing time off
your job or changing your life-
style. . .without attending a
single class.

Now. ..
all this in one covrse
* Compvter Training
¢ Computer Programming

* Computer Applicotions
* Computer Games

¥y s .

An ideal Wy Te Learn
Our stvdents tell us they like
independent study becouse if's
30 conveni®ni. We send oll les.
sons and tQining motericls—
inclvding your compuier—
directly 10 your home. You
chooss your own study hours.._.
geo at fost or 03 slow 08 you want.
You wosts nG lime travaling to
closs...are never turned away
becouse the class 11 fulll As soon
os you enrall, you Con use our
tall-free homs-sivdy hotline
whenever you naed o belter
understonding obout something
in your lessons.

W FIRST FOLD HERE

BUSINESS REPLY MAIL

First Class Permit No. 1000 Scronton, PA 18515

SECOND FOLD HERE g
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

ANTIQUE RADIOS

| was pleased to read of Mr. David B. Ward's
(Radlo-Elecironles. Juty 1983} interest in my
article, "Antiqgue Radws.” His il about the
alecirolylics 1s well 1akem.

Unlike the tubas, resistors, and trans-
formers In the old sets, the electrolytic "con-
densers” {the old term) are almost atways
bad. However, ramoving Ihem—whelher
ihey re iube type. can, elc —can leave a gap-
ing hole 10 1he chassis. That will be noticed
quickly by admirers of your antique; they al-
ways have to stick ther heads i the back to
see what an old chassis JoOks ke

Solution: Leave the old "condensers” in
place, disconnecied from the chassis, of
course. The much smaller replacements can
then ba wired n and hidden under the mas-
stve chassis. Then the admirers who just have
1o inspect the inside of the cabinet lo See the

old chassis will never be the wiser. To be sale
from ruining other parts, as Mr. Ward sug-
gesls. replace alf the electrolylics when re-
storing an old radio.

RICHARD D, FITCH

Battimore, MD

ON NIKOLA TESLA

The historical article in the Augusl 1953
issue of Radio-Electronich, "The Life and
Tunes ol Nikpla Tesla.” s & welcome piece of
literature N what | have always considered as
one ol the best magazings in 8lectronics pub-
lishing.

Insotar as that article was a reprint trom
another publicalion, my comments are ad-
dressed onty to the texi as it appeared i your
magazine

In the early 1300's, Hugo Gernsback pub-
lished many articles in his magazines. Prachi-

cal Etectnics, The Ejecinical Expenmenter,
Modem Electrics. The Expenmenter, and Sci-
ence and Invention all carned feature articles
about Nikola Tesla's pioneering work. Mr.
Gernsback was one of Teslas most ardent
tans of the time, and all of those publications
were destined 10 become the forefathers of
your present-day Radic-Electronics. Exten-
sive reading among those articies, as well as
Tesla’s Colorado Springs notebook and the
published palent wrappers. reveal key dis-
crepancies in E.J Quinby’s article.

The paragraph under the heading "Wordd's
Most Powertul Transmitter,” on page 53, and
ihe drawmng in Figure 2 on page 54. are mis-
ieading—and are. in faci. nol what Tesla actu-
ally constructed at Coiorado Springs. The
Tesla Coit al the expenmental stabon actually
conslsted of a three-coll or helix air-core
iransformer. The pnmary consisted of two

RADIO-ELECTRONICS
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GET THE SAME VIDEQ TRAINING
THE PEOPLE AT SONY GET.

Now you can be trained by Sony even if you

aren't employed by Somy.

Because we're making our vast library of train-
ing videotapes available o you. The very tapes that
teach our own engineering. service and sales personnel.

The tapes cover the products and concepts of
video and its related technologies. You can learn the
basics of video recording. Color systems.
Digital video and electronics. Television

production. And more.

Plus you can learn how to service
cameras VTR, and other video products.

As professionally as Sony does.
The tapes are pro-
duced cntirely by
Sony and contain
up-to-the-minute
information. They
communicate clear-
ly and simply. And
some of them are
even programmed for
interactive learning.

your own

CIRCLE 10 ON FREE WFORMATION CARO
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And learning through video can be done at
ce. in the convenience of your home,
shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.
Send for your catalog, which lists more than
250 tites. In your ¢hoice of 3/4” or 1/2” formats.
Wwrite Sony Video Products Com-
pany, Tape Production Services.
700 W. Artesia Boulevard,
Compton. California 90220.
Or call (213) 537-4300.

Of course, theres no
obligation. Except the
obligation you have (o
yourself: to find out
about the best train-
ing available in
one of the country’s

fastest-growing,
most lucrative fields.

SONY.

VYideo Communications
Sorry 48 8 ™VF. tymemnas of Sooy Corp.
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Don't touch
that connection!

New Zenith push-button VIDEO ORGANIZER permits
switching from one program source to another

without changing cable connectors. Lets you select up

to six different program sources for viewing. Up to three different
sources for recording. Even lets you view one program source while
simultaneously recording - — — — -~ _

another. All this without |
changing cable
connections!

Vi 7r el L AT TV L1V Bl or

AT S L FLTL ]
CaTv OAT

I— TELEVISION VIEW —J |— ¥CR RECORD —',

Mooel S1O0W 7 e wide; 2.7 ugh. 7 28 aeep |l

At |ast the nuisance of manually Changing cable connec-  source to another with Pushbutton -ease — without
tions 1s a thing of the pastt Changing Connections.

with Zenith's new video Organizer, separate input and  Equally important, the video Organizer's advanced eng-
QULPUL Jacks enable you to make a complete connection  neenng gesign by 2enith results in Iow INSertIon 10ss and
Of TV andd VHF antenna or cable TV antenna, subscnption  high 1solation. Elininates electromagnetiC interference
TV gecoder, video disc player, video cassette for maximum picture quality. And permits greater flex-
recorder, video game and home 1Dty I use and ease of oberation FOF
computer or Other auxiary mare hours of uninterrupted home
video equipment. video enjoyment.

S0 you switch from gne program See it at your Zenith dealer's now!
The qualty goes in before 1he name goes on.”

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park. lllinois 60131
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turns of 1.250-inch diameter copper wire.
Mostly, Tesla used that codl as two one-tum
pnmanes hooked dn paraliel (bifilar), which
doubled the coll's capacty and reduced s
self-inductance 10 one fourth. Loosety cou-
pied to that coill was the main secondary coil
or helix, which contained i its final configura-
tion twenty-five turns of number-8 wire on a
wooden ¢oil lorm 1hat was fifty-one feet in
diameter and approximately eight teet high
In the large center ol that secondary, Tesia
constructed a hrst-order harmonically reso-
nant belix, which was Mostly reiant on its own
seff-inductance fo gve an adddional boost
trom the secondary’s output of approximately
1.8 mition to 12.5 million voils. That third coil
or “extra coil.” as Tesla referred to t, gives a

point-to-polnt discharge-length yeld ol ap-
proximately seventy-five feet under certain
condiions, Coupled 1o the output of the extra
conl was a vertical monopeie radiator consist-
ing ol concentnic sieel telescoping pipes.
which formed a strugtura approximalely 124
jeet high. That was surmounted by & wooden
hollow sphere 30 inchas In ciaméter and
coated with metal 1oil on its outside surface

Tesla speculated in his diary notes that with
what he felt to be reasonabie modiications o
that scheme. it would be practicable to
achieve discharge lengths greater than four
hundred feet! However, that was never ac-
complished. The descnptions gren in Quin-
by's article appear in several other examples
of the available literature and have needed

[ntroducing
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FLUKE

The Professional Test Equipment Source
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correclion for many years.

Here's samething your readers may be in-
terested to know, It concems the U.S. twenty-
cent commemoralive stamp that appeared
last September, hononng Tesla and three of
nis contemporanes, (See “Whats News™ in
the October 1983 issue o! Radio-Elec-
tronics.) Perhaps history 15 repeating itsell
yet agan, Just as Tesla himsell has been
largely forgotten today, so & seems that the
person probably most responsible for intiat-
ing the arduous process through which a
commamorative stamp ikke thal gne comes
into existence has been overiooked. The per-
son is Nick Basura,

Alsa not 1o be overlooked I8 your editorial
stal. lor providing space tor the article on
Tesla m the pages of Radlo-Electronics.
WILLIAM C. WYSOCK
Pres.dent Professional Sound Syslems.
Ulitra High Voitage Division,

Monrowvia, CA

MINI PLAYER PIANOQ

A liked the “Mini Player Piano” article In the
Seplember 1983 issue of Radio-Elec-
tronles. | would like to point out thal some
alecirolybe capacilors were mislabeled in Fig.
4. (The Parts List 15 cofrect )

| suggest some changes: Combine R30
and R40 for 1 2K chms; elrminate R26, 27, 28
and the jumper there; ebminate ground con-
nection to CC of center 7 segment display.

| have three of the 50240% and might try o
use more than one octave The clock oscilla-
tor for the 50240 will probably be vanabile in
case of tupyng with other instruments_ | will do
a lot of expenmenting with that—maybe ime
it with clock of rhylhm beat generators
MM5871 or the 76477—ii Spike Jones
doesn't cbject.

DAVID H. DUNCAN
Huntington, TN

THANKS, FELLOW READERS

You published my ~“Help Needed' letter in
the September 1983 issue of Radio-Elec-
tronics. As of this date (August 17, 1983). 1
have had BO replies relating to my need for a
schemalic on a GE preamp from a GE tran-
sisiof manuai circa 1969, The response to
that request has cverwhelmed me. | have re-
ceved copies and onginals from all over the
US, from béwg companies, universities, and
private indviduals.

To ah of those genercus pecple, | wish to
extend wholehearted thanks. It is peaple like
that who keep the hobby of electronics going
on angd on. I the pecple of the world as a
whole would give others a helping hand. such
as this, then the world would be In much
better shape.

B.E. BROSKI
Cleveland. OH

SOFTTOUCH 83

We wore surprised and delighted to nead
your review On our 5oitTouch 83 in the Sep-
tember 1983 Radio-Electronic “Communi-
cauons Coener.” Your presentation of the
probtems we all face of spewing out digrts o
gel some machineg 1o do our bidding Ml the
nall on 1he head.

t | may answar some of pur cusiomers
questions belore they ask: There is & high-
grade microphone built i just talk when a
call 1s answered. The rotary dial or Touch-
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NEW

Tech VOM
WV-547C

Drop-proof. Fuse protected.
High impact ABS plastic case.
»

Rugged,
accurale taut-band mater.

.

Sanaitivity
20,000 chma-per volt DC
9,000 ohms-per voli AC

.

21 color codad ranges.
.

Snap sction,
dusl detent range switch.
.

Temperature acals-
{optional accessory)
.

User oriented
*right snglea” test leads

For $35.50
Here's your best VOM value.

It's compact, drop-proof (3 feet) and provides 21
color-coded ranges—volts, milllamps, o©ohms,
temperature scale and decibels. True quality instru-
ment for your portable applications. Tough, accur-
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200°C. Battery Test provislon.
Meter OFF position. Temperature scale (special
probe optlonal).

WV-5470D. Same Instrument in Impact-resisiant
carrylng case. Handle converts to tilt stand.

$39.95

Want full technical details and a demonstration? Call toll-free. 1-800-523-36986, for the VIZ distributor near you.

Look to VIZ for value, quality, availability.
Over 70 instruments in the line— PLUS full accessories.
VIZ Mfg. Co., 335 E. Price St.. Philadelphia, PA 19144
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Tone buttons on the base of the phone still
operate exactly as befora, Yes it's really legal
to replace the phone-company microphone.
The FCC says its OK

We are particularty proud of our “wail-for-
the-dial-lone™ circult. Thal makes calls
through SPRINT or MCI as easy as a locat
call. Just pick up the phone, push 2-4, and let
the SottTouch listen for dial tone; dial the Jocal
number after SPRINT or MCI answers, The
circuit Iistens for the new dial ione, then dials
your code and the long-distance number you
are caling. Cur Chel Engineer, Bill Stendar-
do, 15 particularty proud of this leature, which
many "computerized big box in the cioset”
systems donl offer

All pocket tone beepers, including cur Por-

taTouch {plug) have to get through the carbon
mike in the handsel Distorbon ig minimized
by holding the handsel verticaily (straight up
and down). If the call doasn't go through, tap
the mike end ol the handsel agamst the
phone gently: that will loosen the carbon and
reduce the distorhion that reduces the re-
liabilty of all beepers.

LEO CORBALIS

Techmical Dwrector,

Buscom Systems, Inc.

SUGGESTIONS NEEDED
With the milbons of monihly readers of Ra-
dio-Electranics like mysell out there. I'm
sure thal at least oneg can help me with a
problem that will ultimately save the rest of my

Introducing

s
¥

replacement semi’s.

Consolidated Electronics is offering you a new
semiconductor line, ET {(Electronic Technician
Replacement Line) has quality semi’s that you need
at the lowest prices imaginable! FOR DETAILS CALL

TOLL FREE TODAY!

1-800-543-3568

HATIONAL WATS

SAME DAY DELIVERY
AVAILABLE!

€l

OHIO WATS

Consolidated Electronics, Inc.
705 Waterviiet Ave., Dayion, Ohio 45420
In Dayton = (513) 252-5662
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1-800-762-3412

hair being puiled out by the roots.

Living in a rural area has made my dreams
of getting cable TV just that—dreams! So,
being very electronically inclined, | decuded 1o
take the plunge into satelite-TV recephon. To
say that I'm a da-it-yourseH freak would be an
understatemenl, but I'm in 1he process of
building my own system from A to 2. Protiem:
Even though | have the necessary from-end
components {assembied and tested), | can't
seem (o tind a schematk diagram of a 70-
MHz IF ampitfier and detector using discrete
cormponents

Although using IC's could simplly con-
struction markedly, I'm attempting 1o do the
whole thing (receiver unit) from discrete pars,
because | have a junkbox hull of achve and
passive devices thal have frequency loler-
ancas far beyond 500 MHz.

So, how about it, fellow readers? Heres a
chance (o put your ideas to good use. nof to
menlion the gratitude I'l have for the re-
SPONSe,

What I'm asking lor is a workabie circuit of a
70-MHz IF ampitier with a 20-MHz band-
width and a 70-MHz phase detector capable
ol handiing the wide swing of the IF band~
width, The catch 1s that they have lo be de-
signed using discrete components.

LeRGCY SMITH
At 3, Box 475,
Wetumpka, AL 36092

APPRECIATION

Thanks lor a normally good-lo-very-good
magazine. And thanks especially for (he re-
print of Mr, Quinby’s article on Nikola Teslal
How about comparable coverage of Charles
Proteus Steinmetz?

Cine more suggestion: How aboul some in-
depth coverage ol EMP {Blectroragnetic
Pulse)? | don't read widely, or pay any atten-
tion 1o the commarcial @lecironics media (AM
& FM radio and TV), but have never seen
realty good coverage of the phenomenon.
JAMES C. CAVE
Princeton, TX

COMMON ERROR

I anjoyed reading about Nikola Tesla, in the
Augusi 1983 Radlo-Electronics, very much.
As stated inthe article, he 1s an aimost forgol-
ten genius. For those who would like to leam
more aboul him, | suggest the book, Tesfa:
Mar Out of Time, by Margaret Cheney.

Incidentally, Mr. Quinby made a very com-
mon error B his article. He saig that one of the
giant radw-frequency alternators has been
preserved at the Smithsornan Inshtute. Not
so the proper name Is the Smilhsonian In-
stitution.

RGBERT J. RUPLENAS
Dorchester, MA

EXTRACTING COMPONENTS

Once | tned pulling components from old
PC boards. But, unfortunately, | found that
retrieving 1he components wasn't quite that
simple. The desoidenng lool never “gobbled
up” all the solder, and the remaining traces
held the component as iifMly as before. Thén
I tried this simple 1echmique; and. believe me,
the results were astounding

The PC board s placed on a tripod, with the
comporenis down Two soft springs are al-
tached, one end to the component to be ex-
tracted. and the other end streiched to the
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Sams Books For A
Down-To-Earth Look at Video,

Whoever On Earth You Are.

If you're on engineer working withvideo,
a service fechmician brushing up on
repair ond installotion, or o musician
who wants to tune in more than MTV, you
need Soms books. Becouse when il comes
to video technology, Sams knows oll
obout if.

People trust Sams for books thot are
aosy to reod ond undersiand, no motter
whot the subject is. Foct is, Soms hos
been a leading publisher of technical
books since 1944,

S0 turn to Sams and get in tune with
today’s video technology. Here are the
books you need:

THE EATELLITE TV HANDBOOK
shows you how to legolly ond privoiely
cut your coble TV costs in half, see TV
shows thot moy be blocked out in your
city, pick up live, unedited network
shows, start o mini-cable syslem in your
oportment or condo, plug into video-
supplied college courses, and more.
Also covers how to buy. build ond oim
your own satellife antenno, and includes
a hondy guide to all sotellite:
progromming. No. 22055, $15.95.

_m

H
4300 West 62nd Streel

For a down-to-earth look ot vides, %ﬂ the

books you need from Soms today. Visit
your local Sams dealer. Or call Oparator
103 at 317-298-5566 or 800-428.5AMS

OWARD W SAMS & O INC

THE BIRDS OF BABEL—SATELLITES
FOR THE HUMAN WORLD exploins
how satellites work and how they are
changing our lives. [l 1oaks of the social
and political importance saiellites have
in science, low, medicing, finance ond
other fields, os it investigotes the
domeslic ond internationcl issves
surroundinalheir vse. No. 22033 512.95.
INTRODUCTION TO SATELLITE TV
rovides an engrossing insightinto the
echnical side of satellite TV. So if you
want ta purchose o home sotellite system,
or you already own one, you need His
book. With it you'll learn about receivers,
anlennos, mounts, feeds, amplifiers,
converters, ond more. No, 21978, $9.95.
THE HOME VIDEO HANDBOOK {3rd
Edition) shows you how to simply and
successfully enjoy your home TV comera,
videocossette recorder, videodisc
system, lorge-screen TV projeciors
home sclel?ne TV receiver, and oll their
accessories. Also tells you how to hook
everything up ond how to buy the best
equipment. No. 22052, $13.95.

What Technology Is All About.

1, FO Box 7092, indionapolis. IN 456206

OHer good in USA only. Prices and ovailobility subjedt o chonge wthoul natice. In Canado, contact Lenbrook Elecironics, Markham, Omana L3R 1H2.
Win a complete home sotellite receiving unit from Sams Sotellite Sweepstakes. Coming to your Sams deoler SOONI
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Go on line in the world’s
fastest growing technology.

NEW! DATA
COMMUNICATIONS
TRAINING FROM NRI

RADIO-ELECTRONICS

-
o

Practical training includes
computer, modem, test
instruments, and access to
exclusive NRI communica-
tions network

Satellites. . .microwave. . . fiber
optics. . .dedicated land lines.
Suddenly the world is communi:
cating in a new and different
way, via digital data systems.
People talking to computers. . .
computers to computers. . .
information is stored, retrieved,
and relayed in nanoseconds.
And an entirely new kind of
communications is born.

Industry, opportunities to triple

Data and telecommunications

is already a $150 billion industry
and is expected to triple over the
next five years. One typical com-
pany has grown from $85 million
to $650 million. . . a 765% growth
since 1978 alone. The need for
qualified technicians to install,
maintain, and service this enor-
mous investment in high-tech
equipment is tremendous
even now. Opportunities
and salaries can go
nowhere but up
and up.

Tralning Incluces all this
squipment you keeo . . . 16K
computer, MOdem, Draakoul box,

digital multimeter and the exclusive

NR! Discovery Lab.

NRI will train you at home

You can learn at home in your
spare time to become a data
communications technician with
NRI at-home training. NRI
will start you with the
basics, build upon your
knowledge with easy-to-
follow, bite size lessons
10 take you into the world
of digital data communi-
cations. You'll learn what it takes
to work on satellite, microwave,
fiber optic, and telephone

data links.

And you'll learn at your own
comfortable pace, without
classroom pressures Or evenings
away from your family.

students to be-
come the world's
largest and most
successful school of its kind.

Hands-on training includes
computer, modem, breako
box and much more

Ogaerghrfnﬁar?;s? 2 NRI takes you
e beyond “book
taught the : he by
latest high- earning. p
tech skills to of your course,
almost 2 you receive ple
million of practical

WWWW americanradiohistorv comm
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1ands-on training that gives you
eal-world skills. You get the
ladio Shack Color Computer,
vith 16K memory to teach you
he systems and language of
jata communications plus you
jet an operating modem to let
‘ou tie in with world-wide
:ommunications networks.

You build your own RS-232C
interface breakout box,
an indispensable
installation and trouble-
shooting instrument you'll
1se throughout your career.

multimeter and the NRI Discoy-
ery Lab, where you construct
solid-state circuits and demon-
strate practical applications of
the theory you've learned.

Learn on-line with the
exclusive NRI data network

You'll learn what data com-
munications is all about by
actually becoming part of an
operating network. Using your
computer, modem, and terminal
software, you'll go on line to
“talk” to your instructor, take
your final exam by computer link,
communicate with other NRI
students and leave messages on
the NRI “bulletin board.”

As part of your course, you'll
also receive membership in
THE SOURCE®*, a regular $100
value. A phone call ties you Into
computers loaded with instant
news, stock quotes, electronic
mail, educational programs,
games, even discount shopping
and travel reservations.

WWWW.americanradiohistorv.comm

You receive a professional digital

Tie into the NRI network using computer, sofiware,
and modem you get as part of your training.

Move into the future,
send for Free Catalog

You can't find training like this
anywhere else. . .only NRI trains
you at home for an exciting and
rewarding career in the brilliant
new world of Data Communica-
tions. Mail the postage-paid card
right now for our big catalog of
high-tech electronic careers
showing all the equipment you
get, detailed lesson descriptions,
and career opportunities. Look it
over and decide where you want
your future to grow. Act now.
There's a real need for trained
data communications
technicians.

NRI NRI SCHOOLS
McGraw-Hill Continuin
N "' g

C“ Education Center

4 . 3939 Wisconsin Ave,,
l ] H Washington, DC 20016

WE GIVE YOU TOMORROW.

TRS-H] iz a trademark of the Radio Shack dwvision
of Tandy Comp.  SM A service mark of Source
Telecomputing Comp., a subsidiary of the Reader's
Digesi AssoClation, Inc.

¥861 AWYNHE3A

—
A0
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lower end of the tripod. The soider is then
softened with a soldering lron. As the solder
softens and becomes liquid. the componant
is hurled from the PC board by the now-relax-
ing sphng. The method takes a fraction of the
time required by other techniques. and using
two s0idenng rons and both hands, extrac-
ting components from old PC boards can be
quite some fun.

I, on 1he other hand, you are extracting
ICs. remember that all 1erminals must be
heated at the same time, for which you will
need & special soldenng irgn. Note, too, that
In this method, a desoldenng 100! Is nol re-
quired. And that no "gobbiing up” of scider
before or during the extrachion process 1S nec-
assary.

KRISHNA BALDEO
Bronx, NY

FREFERRED CHOICE

Since I've recerved my bachelor's degree in
Juneg, I've had more time 10 read some of the
smailer articles and depariments in Radio-
Electronics. The "Letters’ section 15 one that
I've caught up on, and | would like 10 make &
camment.

| receive boih Radio-Elecironics and a
computer magazine, and | agree with Step-
hen F. Willey {August 1983 “Letters") on keep-
ing Radio-E lectronics, Ifeel, as many others
do, that the van®ly, gualty. practicaity, and
leasibility ot the articles and projects es-
pecially make Radio-Electronics what i is.

Stephens commant. “The occasional over-
view of computer technology and markets In
your magazine is weicome as general infor-

mation. but | would not like to see heavy em-
phasis on computer circulry and accessc-
nes.” My gueshon i1S: How heavy 18 heavy
emphasis? Compuler aircuitry and accesso-
ries is one of the leading and largest markets
today! Projects of Ihat nature which show
practical and feasible deas that help many
readers with theit projects should not be em-
phasized any less. | don'tthink that computer-
circudtry articles have been emphasized 100
heavily.

| teel thai Radio-Electronics is doing a
fantastic job on determining which projects to
publish, and when.
EDWARD W. LOXTERKAMP
New York, NY

ROBOTIC ARMS

Recently | walked into a Radio Shack store
1o pick up ther 1983-1984 catalog, and was
aslounded by what | saw There, lying on the
front counter of the store, was a real, live, and
fully operational robotic anm.

| have always been interested in comput-
ars, but balow that i8 a craving to buid elec-
tronic penpherals for them; and one of my-
goals has been (0 assembie and run a com-
puler-controlled robotic arm

Robotic arms are now heavily used In the
aulo indusiry In Japan, and have been inlro-
duced to North American auto manufac-
turers. All ane used 10 execute a senes of
preprogrammed movements fo build a specif-
ic part of an aulomotxle

The robotic arm now on sale al Radio
Shack, as a Chnstmas toy, caught my eye
because of its price: $44.95, (It's probably

cheaper in the United Slatesthanin Canada.}
| was wondering if you at Radio-Electronlcs
COuld publish a project that uses the immense
capabrlities of the Apple il + {or lie) compuler
lo operate such a robotc arm. It woulkd be
greal for a Chnstmas edition of the magazine,
or & major feature in a forthcoming 1ssue of
Special Projecis. A project of that sort would
be tor the electronics. computer, or robolics
hobbyist.

DEANE VENEMA

Ontanio, Canada

We agreel However, there may be betlter ap-
proaches than &itaching the arm to an
RS-232 port. Perhaps a dedicaled controlisr
board wouid ba the way lo po. |, for one, think
thal an inexpensne chess game bull around
the arm woulid ba terrfic.

It any of our readers develop a construction
profect based around the robotic arm, please
drop us a fine, —Eaditor.

ULTRASONIC PEST REPELLER

A lew words about the ultrasome pest re-
pelier In the August 1983 iasue of Radio--
Electronics {("New Ideas’) Althcugh the cir-
cuit works—t doesn’l work. By that. | mean
that it fails lo repel bees, ants, o¢ fies. | be-
lieve that the project 1s grossly underpowered.
But it anyone still wants to build it, the resistor
In the Q1 emitter circuil should be A7 (not RE),
and though lts value s not crical, 8 value of at
leas! 560 chms will keep the LED current to a
safe value, assuming a 12-volt supply.

C.B. OHMAN
San Diego. CA

Diskette
Users...

Whenyou've
heard from
all the
anklmals In
the diskette
Z00, but you
need fast
dellvery and
hlgh quallty
diskettes...

Call Communications Electronics ==

Diskette orderdesk -
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GET SMART. QUIK.

JOIN THE- NFORMATION REVOLUTION—TODAY

| €an bring
exciting world lof-
slecommunications -
nowledge, Iintormation

“and serv ces—-m

Wikh the smple touch of o artton
your Quik-Link 300 you carc| )
?n‘ Read up-lohe-mitule news, | E’r\g‘;%:l: thl)lew:rsl?g
Sporls N0 wastnet repory M 32 a one bulion

'-: rrent $1ock quote auto modern which: auto dials,
" complete any profies, Watl auto 1.0, auto password, and
EteeetJo antfcles. w suto iog-on to all these services.

::orpmn:rmta,andm .mm 1 gy

Access The Wil Seet Jommat Barron FREE 550
J and Dow Jones Newsﬂztneval service, MEMBERSHIP
Iuoteso-SLocks. . optm‘and bonds. 312 | AND OME

10 $18 per howr nonip FREE HOUR!

'h‘.bu}“-l bnmss 1he lul 1aa | ol Ine UP) wink and | FREE $100
L. Medi Ganedsl, Other servicesdsclude., MEMBERSHIF
f Income Tas cakcuiafion, mb; ény 1
- ?nr-'l and gtock anatysss 3779 pd
ur mprn"hmc

- - H - - Acosts news Hom the AP wire. : 1 EREE
» Hake all ousiiravel arrangements Internsticnal and commadity Pews l DEMONSTRATION
pin e compiate waing o i sie: - e e e s e ,
flights, 1our scheduies and more ;:éy:mm Ity inlormateon.
Send your maul stecironcally gnd- | etectronTnal: anc pRrsonaT
opon youft own slectronic mailbox. services 5 per hout non prme Lime
w Sty Tor inore Ty ] ora ihan 50,000 ~amg brand | FREE 6 MONTH
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EQUIPMENT REPORTS

) notably in the troubleshooting of lincar
OK Industries Inc circuits such as audio amplificrs. Other

Model FG-201 applications include finding the imped-

h ance of a resistor, eapacilor, or inductor,
Function Generator and finding the operating parameters of an

op-amp. We recently had a ¢chance to re-
view a popularly-priced funciion gencra-
tor, capable of owputing sine, tiangular,
and squarc waveforms, that would be a
valuable addition o any test bench. The
unit is the FG-20/ from OK Industries
Inc. (3455 Conner Street, Bronx, NY

10475) and we would like to tell you about
CIRCLE 101 DN FREE INFORMATION CARD it

One glance will tell you that the
FG-201 is a quality instrument. That's be-
ONE OF THE MAINSTAYS OF A WELL- function generator. Those devices are use- cause. rather than the plastic we've be-
equipped clecironics workbench is a ful in a wide variety of applications. most come so used to, the 2.5 X 8 X 6-inch

THENEW

PICK YOUR WICK SA-3
Chemtronics manufactures desoldenng wicks in hg SOLDER[ N

wire constructions: Chem-Wik {or general purpose
desoidering with maximum $0lder holding capaciy ST AT l O N
and Chesm=Wik Lite, fasier acting tor cntical heat S S

sensitive components. As eiectronic equipment
becomes smaller, more complex, more demanding.
Chemtronics tamuly of pure copper desoidening wicks
will meet your needs with a choice of perlormance
characteristics for virtually every desoldenng
application.

Send tor iree literature today.

™ Chemironics
681 Oid Wilkets Path

Hauppauge, NY 11788
B800-545-5244

In NY 516-582-3322
Telex 968567

rolled sobdet 1ations are ideal for aM soldening
applic arkons. Spercial 1ip d srmint and sophisticated control circuRry eneurr fast

responss and scepiional vability mfthin 5% over (he brosd ranvge of 100-3000C {200 _930°F
Available o cither |15V or 230V 50 604y input. the SA-J saries comes complete with a spec
24 wollt 18 wart bow deakage i on and i @rounded bor MOS snd CMOS applications SAXY-1 |
115V AC ingut. SA3-230, 23007 AC input *Doss ol Ingluds ehPPing Charsrs and g al Laks

e dﬁ, E_-us BANTA PLACE
- ey AIRLAWN. NJ. 07410
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Here’s How You Can Learn 16-Bit Technology.
And Graduate To One Of Today’s Most Powerful
And Advanced Microcomputers.

Now you can master 16-bit technology with an all-new
Advanced Microprocessor course. And build hands-on
experience with the only 16-bit microcomputer specifi-
cally designed for the hobbyist, working engineer and
student.

Advanced Microprocessor Course
This all-new self-study course (EE-8088) provides in-
depth coverage of 16-bit, state-of-the-art technology.

You will gain a thorough understanding of micro-
processors from this 1200 page course. In 10 easy-to-

: understand units, starting with
microcomputer basics, you'll
cover all phases of 16-bit micro-
processing. Assembly language.
Program wrlting. Addressing
modes. Dynamic and static RAM.
And hardware interfacing.

And by using your 16-bit Train-
er/Learning Computer for hands-on
experiments (over 60 included}, you'll
gain actual circuit interface and soft-
ware programming experience with an
8088 microprocessor system.

Trainer/Learning Computer
A unique combination of design features makes this
versatile microprocessor system much more than a
“teaching machine.” Use it as a trainer with the Ad-
vanced Microprocessor course. Use it as an experimen-
tal design computer. And use it to run a wide variety of
16-bit software — including
2-Dos, Multiplan, Z2-Basic.
Condor File Manager,
and much more.

In its most

basic form,

the Trainer/

Learning

Computer

is a 16-bit,

cassette-based microcomputer.

Its umque design features access ports

and solderless breadboards to aliow you to build inter-
faces, design and modify Circuits, or simply experiment
with the inner workings of the microprocessor system.

The basic system has an 8088 processor, 32K ROM (in-
cluding assembler. editor and debugger) and 16K RAM.
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The unit also features a serfal 1/0O printer port, cassette
interface and a detached 95-key keyboard (including 16
function keys and a numeric keypad) which generates a
full ASCII character set. lt's available either in kit form or
factory assembied.

And you can take advantage of the system's H/2-100
computer design heritage by easily upgrading it to a
disk-based, 16-bit microcomputer that will run H/2-100
series software

and many other

forthcoming

programs.

Fully

Upgradeable

The powerfui

upgrade pack-

age and variety

of accessories

allow you to

make the basic

16-bit system

more power-

ful and ver-

salile. You

can add 128K

or 192K bytes

of RAM, Floppy disk controlier. 48TPI double-sided,

double-density, single or dual floppy disk drive. Bit-

mapped video graphics or full-color graphics. Two

RS-232 ports. Programmable timer. And a Centronics-
compatible printer port.

Learn on it. Design with it.
Use it as a 16-bit computer.

It's the only 16-bit microprocessor system specifically
designed to integrate theory with a hands-on under-
standing of how 16-bit computers work. And it's from
Heathkit/Zenith Educational Systems, the world-leader
in problem-solving courses, trainers and accessories to
help you learn state-of-the-art technology.

T S p— . S S S S S S S S—— —

Get more information in the

FREE
HEATHKIT CATALOG

Mail lo: Heath Company, Dept. 020-134
Benton Harbor, M| 49022
Name
Address
City
State

EQ-200

—————————J
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Four New Simpson

U.S.-Made DMMSs!
FOR THE MAN ON THE JOB. . .

These protessional-grade Simpson test instruments each feature full measurement
capability plus continuity beeper, dipde test. wide temperatureé/humidity operating
ranges. transient protection, double fusing systems, UL Recognized test leads and
a full Iine of optional accessories,

The 4704y, is our low-cost, full-function 3'2-digit hand-held DMM with 25 ranges,
0.15% basic accuracy, thumbwheel knobs and a two-way foldout stand. The 474y
4Y2-digit DMM features phenomenal 0.03% basic accuracy; 10 4V, 01 Qand .1 A
resoiution, audiblefvisual continuity indicator.

The 467E hand-portable 3Vz-digit DMM has 0.1% basic accuracy, peak hold. true
rms and 26 ranges. The 360 Serles 3 3':-digit digital VOM (with world famous
260% styling} has 0.1% baslc accuracy. 28 ranges, a bright LED display and
rechargeable patteries.

These new DMMs will soon join the family of 30 other UL Listed Simpson test instrue
ments. . availabie from Ieading_ electricalfelectronic distributors woridwide.

SIMPSON ELECTRIC COMPANY
A Katy industries, inc. Subsidiary

853 Dundee Avenue, Eigin, IL 60120
(312) 6972260 * Telex 72-2416 » Cable SIMELCO

3v:-Digit 470y,

RADIO-ELECTRONICS
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case is made of steel. Aside from adding
10 the unit’s durability, thal also affords
excellent RFI shielding. In addition, the
uiil uses BNC conneciors instead of pho-
no plugs or banana jichs.

The BNC connectors. as well as all of
the unit’s controls. are located ot the front
panel. The layoul of that control panel is
well thought out. with all connectors and
controls grouped by function.

Starting ai the far iefi {as you look head
on at the unit) are two BNC connectors.
Through those connectors you can input a
signal either to amplitude- or frequency-
modulate the unit’s output. The oulput
can be amplitude-modulated from O o
100% and the inpul can handle signals
from 0 0 —2.5-wlits DC. For FM., the
sweep can be varied from O to 100:1. and
input voltages from —3 to —9-wlis DC
can be accommodated. Both inpuis are
overvoltage protecied to = 25-volts DC.

Moving to the right. there are two con-
wols used o select the frequency of the
outpul waveform. The control labeled
RANGE is used (o select one of the unit’s
six frequency mnges (1-10 Hz e 100
kHz-1 MHz). The conrol labeled FRE-
QUENCY is continuously vafiable and is
used to select 1he actual frequency within
the chosen range.

The next set of controls deal with the
sinewave and triangular-wave outputs. A
slide switch is used 10 select which wave-
form (sine or triangle} will be generated.
The control labeled Gan is used to set the
ampliwude of the waveform. That ampli-
tude can be varied from 0 to * [0-volis
AC P-P into a 50-ohm load. The DC-
offset control is used 10 adjust the positive
or negalive offset of the output. The max-
imum offset is * 10-volts DC. bul the sum
of the offset and the amplitude of the
waveform may not exceed * 10-voits DC
+AC without clipping. A push-pull
switch that's part of the offset control al-
low's you 1o select either a 50-ohm of less-
than-5-ohm output impedance

The sinewave/triangular-wave output is
taken from a front-panel BNC connecior.
As mentioned. the oulpul impedance is
switch selectable and maxiimum output
vottage is = 10 volts DC. The makimum
current is dvnamically limited 10 250 mA.

Squarewave outputs are 1aken from a
separale front-panel BNC connector, The
level of the squarewave is adjusied by its
own LEvEL control, That control lets you
vary the level from a logic low of less than
0.8-volis DC o a logic high of between +
3 1o greater than + 12-volts DC. The level
is coninuously variable.

The true tesi of a device such as this is
its accuracy. The accuracy of the frequen-
cy-selector control is elaimed tobe = 5%
of the maximum selcctor seuing. Afier
warm-up (20 minutes) the frequency sta-
bility is good. with variations limited 10
=0.05%. Sinewave distortion is claimed
as less than 1% [rom 1 Hz o 100 kHz. and
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Where's Your ELECTRONICS Career Headed?
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2 your move!

il ®

The Move You Make Today Can Shape Your Future

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ghead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

We are located at 2500 S. LaCienega Blvd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

Grantham College of Engineering  2-84
P. ©. Box 35499, Los Angeles, CA 90035

Pleose mail me your free catalog which explains your
B.S. Degree indepeadent-study program.

Name _Age

Address_

— — ——— ——— ————
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G YR —

WWwWw americanradiohistorvy comm

861 AHYNHA3

]
h


www.americanradiohistory.com

less than 3% frown 100 kiHz to | Mhz. The
triangular-wave lineirity errer is less than
1% [rom Lhe best straight line on all
ranges. The squarcwave symmetry error is
also less than 1% on all ranges. The AM-
maodulation ervor is less than 2% for O to
95% modulation. The FM-sweep lin-
carity ermur is less than 2% for a 1G:]
sweep and less than 5% for a 100:1 sweep.

Belore each unit is shipped. it is tested
and all importunt specifications are ver-
ified. The resulis of those tests are in-
cluded with the unit and are listed on a
*performance test card. ” The date of the
test and the initials of the inspector are

also listed.

If you want to verify those resulis. ei-
ther upon receipt of Lhe device or Liter on.
Lo 1nake Sure cverything is working as it
should. complete details of the test set-
ups (including clear illustrations) are
provided in the manual. A blank copy of
the performunce lest card is provided to
help you keep track of the readings and
easily compare the results,

Tuming our auention more dircctly to
the manusl. it's not much to look at-—no
funcy binding or glossy paper. just loose-
teaf pages held 1ogether with clips—but it
packs a ton of impontant and useful infor-

Scan the World.

e

L] L
— IO,

1 152500 = e

- = oEDEEEEE .

e - - -

R-2000

SSB, CW, AM, FM, digital
VFO's, 10 memories, memory/
band scan, optional 118—

174 MHz coverage...

The R-2000 is an innovative all-mode
S5SB. CW, AM. FM recejver that covers
150 kHz— 30 MHz, with an optional
VC-10 YHF converter unit to provide
coverage of the 118-174 MH:z
frequency range.

R-2000 FEATURES:

s Covern 1530 kHz—30 MHz In 30 bands. UPy
DOWN band switches, VFO's lune across 150
kHz—30 Mliz.

* All mode: YSB. LSB. CW, AM, FM.

* Digital YFO's. 30-Hz. B00-Hz or 3-kilz sieps.
F. LOCK swilch.

« Ten memories siare frequencey. band. and
mode data. Each memory may be 1uned ns
a VFO Original memary frequeney may be
reculled.

s Lithium batt. niemary back-up. lEst 5 yr. lifel.

* Memory scan. Scans all or selecied memorics.

* Progrnmmable Band scan. Secans witlin pro-
grammed bindwidth,

* Fluoresceni (ube digital display of lrequency
(100 tz resolullon) or time. DIM awich.

* Pual 24.-hour quanz clocks. with umer.

¢ Three bullt-tn IF filters wiilk NARROW/WIDE
selector swilch LCW Niter opllonal.)

= Squelch elrcult. all mode. bulli-in.

* Noisc blanker bulli-in.

8 + Tone conirol.

=  ¢Lanee fromt mounted speaker.

&  © HF step anenuaior. {0.10-20-30 dBY

& * AGCswitch. iSlow-Fast}

= * 5" meler. wilh SINPO ~S° scale.

8 + High and low impedance untenna terminals,
- *100/120/220/240 VAC. or 13.8 VDC {Opiion)
w operaiton

¢© * RECORD output Jack

O * Timer REMOTE oulpul (not for AC powen)
< ¢ Beeper

@ .« Camying handle.

26

==
i ol
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=

R‘1 000 High performance receiver

s 200 kHz— 30 MHz » dighal display/clocks
timer « 3 iF fliters =« PLL UP conversion

* nois¢ ianker * RF slep atienualor = 120
240 VAC (Optlonal [3.8 VD).

R'GOO General covVernge recelver » 150

kHz—30 Mliz « digihal display « 2 IF filpers
* PLL UP conversion * nolse blanker « RF
attenugtor © front spenker ¢ 100-240 VAC
{Opiional 13.8 VIXC.

Optional accessorles:

« V10 118.174 MHz convener.

+ S 4. HS-B. H5.6. 115-7 headphones.
« DCK-1 DC eable k.

 ¥YG-155C 500 11z CW filier.

« HC-10 World dighnl quartz clock

* AL-2 Surge Shunt

KENWOOD

TRIG-KENWOOD COMMUNICATICHNS
Tr11 West Walnut/Compion. CA S0220

Telepnane (273F E2H.9000
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mation. 1t covers such things as specifica-
lions. installation and operation notes,
warranty information. theory of opera-
tion. und performance verification. ltalso
includes a complete schematic. parts-
placement diagrams, and a pans Ilst. in-
cluding manufaciurer’s parls numbers
where available. All replacémient parts are
available directly from OK.

Two sections of the tnanual bear par-
ticular nute, The sample applications scc-
tion is excellent. [U includes descriptions
of the 1est sewps, schematic and hookup
diagrams. all needed formulas. and sam-
ple waveforms. Everything is clearly il-
lustrated und explained. The trou-
blcshooting section is interesting because
of its approach. If you are familiar with
computer programming. you are likely to
have encountcred logic trees. I not, those
are used to help you successfully tackle a
problem by breaking it down to a series of
queslions. the answers lo which even-
Luélly s¥e¥i you to a solution: The manual
takes the same tack—the troubleshooting
section uses logic trees o help sieer you
from a general description of a problem lo
thc componenl or section most likely
1o be at fault. [Lis an interesting upproach
and one that should work well.

If you are in the market for a funclion
generalor we suggest you investigate the
model FG-20/. It boasts an impressive
selection of features and excellent specifi-
cations for its pnice. The suggested list
price of the unit is $250.00. R-E

Heath EH-702
TTL/CMOS
Course

IT DOESN'T MATTER HOW MUCH THE-
oretical information you have tucked
away. it's still the practical. hands-on,
day-to-day routine which leaches us much
of what we know. This is why the Heath
{Benton Harbor, MI 49022) TTL/CMOS
Practicul Leamning Experimenis Course
(EH-702) is so worthwhile. [U's & course
that emphasizes hands-on training and
when you are through with it you should
be thoroughly familiar with TTL/CMOS
Circuitry.

There are 48 hands-on experiments pre-
sented in this two-unit (chapter) Course.
Each of those experiments takes the
knowledge gained in earlier experiments
one step further.

TTL circuits

The first experiment in the 26-cxperi-
ment TTL chapter deals with a simple
TTL crystal-oscillator. That is followed
by an experiment that deals with a decade
divider. Moving on. you experiment with
a utility clock. a pulse generator. and an
inverter.

Once you have built and tested the in-
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LEARN
COMPUTER
REPAIR

Train at home in spare time...
no _previous experience needed

Sales of small com-
puters are running
over a bilhon dollars
a year. And the need
for skllled small com-
puter repairs is
already belng felt.
That's why a whole
new business is
starting up—devot-

ed enlirely t0 small
computer repaif. And
fight now Is the time
to gel In on Lhe
ground floor—either
working for someone
alse or I your own
computer repalr
business.

Start now toward a money-making
career in electronics...no need to

take time from your job or family!

NOw yOU can 1warn modern r 1ach-
ha same way that le bn the computer
induslry do Sc If you ilke 10 work with ¥our
hands —aveh i you hive H0 8 knowiedge
of siactrical drwl‘h—rou should be ready for an
miw-levelﬁw nmrng amall compulers &ven
before you finish this course. The ICS MICrocom.
puter Hepair Courae iw Jesigned for Begin-
ners— peopie with no Pravious expenence who
want tc get wiaried tast. And you gel the same
alnctronics trlining used
s i Ihe com-
puter indusiry 19 trein
thedr cwo aMpIoYess YOu
learn at yOur cwn pace...
at home in spre lime 30
ihere's no naed to Quit
your Job, change your
daily rouvline or teke time
from lamily reaponsibii-
tisn. 1? ym: don’t u\;ut!
1ime ng to snd from
{:Iou.qwnon ¥You have » plven with your
g son aboul ath touisa Intlude
in your esson, simply cal | miEropracesaer
our 24-nour foll-free | Lrainar, dipltal
home-study holline for & | y (.M. and muth,
prompt  SUThOHIBLYE | murh mors.
answer.

Experts show you what to do...how to da
it...guide you every step of the way!

Wy slart you whth pasic seleciritity and elec-
tromice—ymple things kke understanding volts,
ampetes. remsiance Everything is explained in
aay-lo-undersiend  language  compiete  with

ty of diagrama, draw-

3 and llustrgtions In
addition, you get 1he
bexca of computer opera-
Hon 30 you £an chack the

Instruments snd
tast agulpmuent

your achisvemant.

SEND FOR FREE FACTS!
~ No obligation. = No salesman will call?
MAIL COUPON NOW §

SCHOOL OF COMPUTER REPAIR. Dept. DEO14
st w | Scranton, Pennsylvania 18515
Yes! | wanl 10 find out how | Can gal into coMPUter
| repair at home In my spare time. Send me Iree |
facty and color brochure without cov of obilgation,

I Addrass I
City: Staln/Tip
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vener, you progress through two-input
AND/OR logic. NAND/NOR logi¢, and two-
input EXCLUSIVE-OR logic. From there
you move Qn lo experiments using a
seven-segment common-anode digital
display.

Once you have handled those tasks, the
accumuiated experience you have gained
is applied to a demonstration of the opera-
tion of a 7447 BCD-to-seven-segment-
display decoder/driver. At that time, you
will be identifying the input codes re-
quired to light any digit from O to 9.

Once you have completed those experi-
ments. you will learn about truth tables,
and use them to help understand the oper-
ation of a basic R-S flip-flop and clocked
R-S flip-flop.

Other topics in the unit include a look at
the three basic types of multivibrators, J-
K flip-fiops, D-type edge-triggered flip-
flops, and the 7475 lach and how it is
used in a display circuit.

All of that is building toward the final
series of experiments in the TTL module.
Those final experiments deal with the
7483 four-bit adder and the 7485 four-bit
comparator.

The first unit concludes with an exam-
ination that tesis your accumulated
knowledge to thai peint. That exam
should be viewed as not only review for
the fina) examination that accompanies
the course. but also as a chance o review

Wwww americanradiohistorvy comm

your knowledge. To further that aim, the
exam answers are provided so that you
immediately know how you've done and
have the opportunity to review any areas in
which you are weak.

CMQS circuits

Once you have mastered the material in
the first chapter, it's time (o move on to the
22-experiment CMOS segment of the
course. In that part of the course. you'l| be
dealing with essentially the same types of
circuits you dealt with in the first umit, but
with particular emphasis on the special
requirements and characieristics of
CMOS devices.

Gelling to the experiments, you will
find yourself again dealing with aNp/or,
NAND/NOR, and EXCLUSIVE-OR logic.
From there, you move on 10 a look at the
CMOS 4017 preset counter. The next set
of experiments deal with connters and
BCD-to-seven-segment decoder/drivers.
From there you move on to CMOS R-S, J-
K, and D-type flip flops.

The final series of experiments covers
topics such as finding the output frequen-
cy of a 12-stage ripple counter divider,
how to use a dual D-type flip-flop as a
divide-by-four-counter, and how to use a
CMOS 4016 bilateral switch as a data
selector and 8 data distributor.

Once again, a unil exam is provided
(again, complete with answers) so that
YOul Can assess Your progress and pinpoint
any areas that need extra work or review.
There is also a fina] exam thal covers all of
the material presented in the course. If
you wish, that final cxam can be mailed
back to Heath for grading.  Overall. the
Heath TTL/CMOS Practical Circuits
Course is a good effort. It is presented in a
highly readable style and all the matcrials
are first rate. Like all other Heath courses,
the company supplies all the components
that you will need for the experiments.

You should be aware, however, that you
will need 1o have. or purchase., a few addi-
tional items in order to get the maximum
benefit from the course; that is also true of
the other offerings in the series. For one
thing, you will nced Heath's E7-3300B
breadboard/trainer (or a similar device) o
build the experimental circuits. That
trainer costs 599.95 asa kit ($179.95 fully
assembled) and is used in many of Heath's
courses. You also should have access to an
oscilloscape as well as to a good digiiat
multimeter.

Considering the (act that the additional
items needed are things that should be on
any reasonably equipped workbench, the
Heath TTL/CMOS Practical Circuits
Course, which sclls for $59.95. has to be
rated as a worthwhilc investment. It is not
only appropriaic for the professional who
may necd a refresher course. but also the
novice who is just getting his feet wet in
electronics. R-E

continied on page 30
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THE ULTIMATE SCANNER RABDIO o
HAS ARRIVED. LR R

Starting today, we're standing the L
scanner radio on its ear. Because
we've forged ahead—way ahead— S e
in radio frequency and digital e dwas
technology.

Introducing the
Bearcat® CompuScan™ 2100.

It's the first scanner radio
designed to put the power of a
personal computer to work for you.
Now you can scan up to two hundred
channels. Stack levels of priority so
you'll hear vital calls in order of
importance. Automatically search,
store and count transmissions for
accurate "pictures” of activity
within frequency limits you select.

And with automatic video memos
you'll know more than you've ever
known before. The channel user,
special codes, jurisdictions, phone
numbers, alternate frequencies—
any information you've pro-
grammed is automatically
displayed when the channel
is active. i

With ten bands including 70-
centimeter, 2, 6 and 10 meter
FM Amateur, Military Land Mobile,
AM Aircraft, plus Low, High,

LUHF and UHF-T bands.

For a rea! earful—and eyeful—
see your Bearcat scanner dealer. For
the name of the dealer nearest you,
just call 1-800-S-C-A-N-N-E-R.

BEARCAT
SCANNERS

CIRCLE 81 On FREE INFORMATION CARD
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Coin Controls

OVERALL
PRICE
EASE

Of USE
INSTRUCTION .
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/VALUE
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JUST AS MANY THINK OF XEROX WHEN
they think of copying machines and
kleenex when they think of tissues, ask
most people about home videogames and

the name that comes to mind is Atari. For
a couple of years {and that’s a long time in
the volatile videogame industry) the VCS
was the funaway sales Jcader. and for
good reason—it offered good game
play. a wide setection of titles, and was
popularly priced.

Of course, the system has a few well-
known problems. For onc thing. the
graphics, never really outstanding to be-
gin with, cannot be compared 10 what is
available on mosl recent models. And
then there's the joystick. That joystick has
created more than its share of sorc wrists.
sore thumbs, missed scoring oppor-
tupities, blown games. and frazzled
nerves. 1t has also given rise (o & whole
new group of products specifically aimed
at relieving the gameplayer from many of
those miseries.

Needless to say, we're talking about
replacement joysticks for the VCS. [n just

short time a multitude of joysticks and
joystick eahancers have appeared on the
markel. Those products range from hand
shock absorbers 10 wireless remote-con-
trol devices.

We've reeeatly had a chance to try out a
new joystick that definitcly merits your
consideration. It is the model 5000 joy-
stick from Coin Controls (2609 Grecaleaf
Ave., Elk Grove, Il 60007), and we
would like o tell you more aboul it.

Advantages

As is obvious at first glance, that joy-
stick addresses directly some of the most
often heard complaiats conceming the
standard Atari joystick. For starters, at the
top of the nylon-covered steel shaft is a
targe 1%-inch control knob: that gives the
joystick an arcade look and feel, and the
gameplayer something to “hold on 190."
With that knob, quick moves and tumns. so
critical for successfutl play in games such
as Pac-Man, become much easier to ex-
ccute,

Tuming 1o the fire buuon. it appears as
if all of Atari’s design engineers were
right-handed. That’s because the posi-
tioning of the lonc fire button is such that
the joystick cannot be conveniently used
by most left-handers. ln 1he model 5000,
that problem has been solved by simply
adding a second fire button in the upper
right-hand comer.

Bnally, the model 5000 features a five-
foot cord that really lets you “sit back™
and enjoy your game. The extra couple of
fect may not sound like much, but it can
make quite a difference.

Drawbacks

Even with all it has going for it there are
two things you should be aware of before
purchasing this joystick. First of all, it
does not play 1he same as the Atari. That's

VALUE-PACKED
CONMPONENTS.

In just & few years NTE semiconductors have become
the industry standard for quallty and value!

RADIO-ELECTRONICS

That's because, before being packaged [n their bright
green polybags and cartons, they've been tested on
state-of-the-art equipment to ensure they meet or
exceed the specs of onginal devices. And to back up
that claim of quality, we back NTE replacement parts
with an exciusive two-year warranty.

So, next time you need to replace or design, look for
the big green and white NTE. You'll find device type,
rating limits, diagram and competitive replacement
listed right on the package!

Ask your local NTE distributor for our new
Replacement Master Guide, available early In
1984. It lists more than 3,000 quality NTE types
cross-referenced to over 280,000 Industry part
numbers! Or for more Information write:

NEw -TONE ELECTRONICS. INC.

44 FARRAND STREET - OLOOMFIELD, NEW JERSEY 07003
(Formerly TCG)

[
L=

WWWW americanradiohistory comm


www.americanradiohistory.com

BECKMAN Curcmtmate DMM
S G495 1 9 et

® 3-dgd pocuet s
}dmpu‘kdsuemuﬂ L4 05% Vde accurs
o dxe thE

capacdance & Cconlams

MODEL DM73

S 7295

# Smulies| digilal mitimeter O T

m—r IS TS N

B&K PRECISION
100 MHz FREQUENCY COUNTER OUR PRICE
MO(I;Z)ESL 1803 314450
= . REG.$169.95
i@'s e 5 He k5 100 MHE range @ 8 digt LED
r

.

iplay = |Leddnd zem Dankmg & Low Dass

- * BNG Connactor Infrt « Ovorliow
| « Batlery or AC PoweY g o
", h Mo

NTSC COLOR BAR GENERATOR
MODEL 1251
REG. $995.00

DUR PRICE

*849°

& wnche varvety ol b

FORDHAM

DIGITAL

CAPACITANCE METER | 550 M
S PREQUENCY COUNTER
m‘ MCDEL DCM-801

Rl REG.s149.95
®  GUR PRICE

s 995 MODEL CQUR PRICE
7 3 oo 1395
asy and ¢ HEG $199.85
cumcy 100 :m g NBUENCY GO with
adant o ) saClatie npl 1
Dy + LCO crsDly :5 o Compiecy sisamtied s fre
LT Caldwaigd Pro-taswd

FLUKE 70

* Aotary Knob
Al e r
‘.n-.‘o.. i Togl » 3
|a.'|[_ LAy g &

._ -y
J __Irast- D0 -
umeM 'iueohk)oe'.rm
3 Aprt o

260 Motor Parkway, Hauppauge, N.Y. 11788

P_
marksl » | l_r.s_]-t __' -'_.vd{‘ CONGUCLS

COU s eava roguesd 24% aernat; | O § 1000

H ITACH I PORTABLE OSCILLOSCOPES'

MODEL V-222 {20 mHz) MODEL V-422 {40 mHz)
REG. $895.00 REG. $895.00

! 9_. UL :
!,.’-'.'o‘t '
2 Th,
N 4
=~ =
OUR PRICE

$765

mnrx-lﬂllm -w
* O ‘ - .-.

OUR PRICE

*5907

lu'u""!i

L¥ . anch
smwiaion e [

NTSC WAVEFORM MONITOR
MODEL LBO-5860 OUR PRICE

RIS $4850

Py DA vl inderval tesl
bs Dy Ot Cadred ke eleciorn

NTSC VECTORSCOPE
MODEL LVS-5850 OUR PRICE

RS 34850

Converent meinad Ir orisenang ara Messurng e

VI z DC TRIPLE POWER SUPPLYST

MODEL WP-708 v
S39Qes e

CUR PRICE
* Thp » Three Sepaeale complalety
W’MO—&WIV Ot oo 5 a1 dA

WELLER SOLDERING STATION

SOLDERING STATION ' mon om0 .
f+1397: ==

MODEL EC1000

OUR PRICE 4

11(800) 645-9518

in N.Y. State call 800-832-1446

5751 00 w 59

WWWW americanradiohistorv. comm

rR6L AHVNEE3L

L)
p=rd


www.americanradiohistory.com

because the thsow distance of the shafl is
much shorter, and the arcade-like leaf
switches are much more sensitive than
what you might be used to. As a result,
you'll be ablc to change directions much
more quickly. but a light touch is required
10 prevent “overcontrolling. ™

The other problem is the one that this
reviewer found the most disconcerting.
The twin red fire butions are over-sized
and hair-rigger sensitive for sure action
and quick responsc. The problem is that
both of them are always active. It is very
¢easy 10 accidentally brush the onc you are
not using during the heat of batile. Be-

cause of the button’s sensitivity, more
often than not that results in a shot, or
what have you. being fired.

Thus, you should expect that your
scores will decline at first. Rest assured
that this is only temporary. Once you're
acclimated to the joystick. you’ll be casily
pussing your previous bests.

One thing is certain: Coin Controls has
done its best to produce a product that will
stand up to the rigers of even the heaviest
use. That is evident by such things as the
decision to use a steel rather than plastic
shaft. And then there’s the two-year war-
ranty—if the joystick or its components

Electronics Paperback Books

Projects For Project Builders.
CHECK OFF THE BOOKS YOU WANT

| | 2
L-----!------------------E--

ELECTRONIC TECHNOLOGY TODAY |NC,
PO Box 240, Massapequa Park, NY 11762

WCMMD

Toup Pagy g Doy
SauH tam WY Slykg PuriaOunld ORiy)

Skrepoern srwl Harcag
1750 180 T ocay J0¢ s ackel Dok |

TOTAL ERCLOSED
| Mo il
L5 - LT

PRICES GOOD UNTIL MARCH 31, 1584 I f— T —
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prove (o be defective due 10 workmanship
or materials. the company will repair the
joystick free of charge.

All-in-all. the model 5000 grades out
as a pood buy. Once you're used (o its
sensitivity, it will help maximize your
scores. In addition. it is well made and
backed by its manufacwurer. The device is
compatible with the Atari VCS. 400. and
800. Sears Arcade Game. Commodore
VIC. and any other videogame or com-
puter that uses the Auari joystick. [Lcarries
a suggested retail price of $19.95. R-E

Global Specialties
Corporation Model 5000
Counter-Timer

CIRCLE 104 ON FREE INFORMATION CARD

Global
T overALL
PRICE

5000

THE GLOBAL SPECIALTIES CORF. {70 FUL-
ton Terrace, New Haven, CT 06509) has
introduced 2 novel instrument. their
model 5000 Counter-Timer. [t will mea-
sure frequency, period, and pulse width of
any signal up to 50 MHz. What makes
this device 50 novel is not what it does;
ihcre many instruments on the market that
perform the same functions. Instead, this

continued on page H3
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faster way to build and
test circuits?

There Is. Circult-Strip from AP
PRODUCTS makes circuit bulding
a snap, glving you more time to
expenment, to Create. With a
Circuit-Strip solderiess bread-
board, all you have to do is plug
in components and intercon-
nect them with ordinary #22
AWG solid hook-up wire. If you
want to make a circuit change,
just unplug the components in-
volved and start over. It's just
that easy. Circuit-strips feature
610 plug-in tie-points and have
acapacity of up to 6 14-pin
DiPs. FOur separate distribu-
tion buses of 35 tie-points
€ach give you access for
power, ground or signal.

What if it were easier to
identify tie-point
locations in a circuit?

it Is. Circuit-Strip has a moided-
in alpha-numeric grid for in-

stant identification of every tie-

point. Schematics ¢an be la-
beled with each tie-point loca-
tion to make circuit building
faster and troubleshooting
easier. Circuit-Strip Is ideal for
electronic training programs as
well as laboratory use.

What if Circuit-Strip had
anew low price?

It does. Circult-Strip now carries
a suggested resale price of only
$12. That means that the best
to0I fOr the Job now has the
best pnce ever.

What if you need more
imformation?

That's easy, too. Just call toll free
800-321-9668 for the name of
the distributor near vou. {In
Ohio, call collect (216) 354-2101.)

AP PRODUCTS INCORPORATED
9450 Prnencede Dr. = Box 540
Mentor, Dhio 44061 -0540
[216] 354-2101

TWX: 810-425-2250

in Europe. contact A P PRODUCTS
GrmbH Harumiesweg 21

0-7031 Wal 1 = West Germany
Phare: [07157) 62424

TLX: B41 Q7 233B4

CIRCLE 87 ON FREE INFORMATION CARD
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¢ RADIO-ELECTRONICS

NTS Electronics

NTS Intronic Training is a carefully developed
and tested learning system providing a tho-
rough intergration of advanced electronic
hardware with modern lesson texts. The
relationship between theory and practical
applications is made clear through the
hands-on experience of building and
assambling kits of state-of-the-art
equipment. Courses include a wide
variety of test instruments, both digital
and analog. as well as other units
not shown here. And, depending on
the NTS program you select, you
can earn up to 30 CEU credits for
successful completion. Qur full-
color catalog has complete
details. NTS has taught
industrial skills for over

78 years—a record

that has no equal.

Learn Robhotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS iNTROMNC " home
training. Gourses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to-
earth practical.

HERO 1 is included in two
courses, one basic and one
advanced. You’'ll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen-
tals of mechanics. and robotic
applications in industry.

You'll learn analog and digital
skills, radio control, fluidic,
pneumatic and servo-mechanisms.
as well as computer interfacing
and robotic programming.
HEROQO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs

ever offered in home study.

WwWww americanradiohistorv comm
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Training..........

FIRST WITH TOMORROW'S
TEGHNOLOGY

1. Advanced “'Z Chassis'* NTS/HEATH “"Smart Set”
with computer space command remote control and
space phone. Originate or receive telephone calls
through this set and the number appears

on the screen-store your police and other
emergency numbers into memory which may

be recalled and auto-dialed at any time.
Traditional and incomparable picture quality.

Unit has Quartz Controlled Tuning. 178
channel capacity. remote antenna switch
accessory for reception of VCR, VDR, Broad-
cast, Cable, Video Games, and Personal
Computer Input {no cable change) plus
computer- controlled color. Featured

in all-new Video Technology Course.

Simulated TV Recenton

—

T
120138
TA-5551212

2. NTS/HEATH HNBSA Microcom-
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z2-80 Processor, and standard
keyboard as well as Numerical Input Keyboard. The growing
importance of computeér knowledge and skills have made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills.

3. NTS Microprocessor Trainer is included in our Industrial and
Microprocessor Technology Course. It is a portable unit. contained in
a convenient high-impact carrying case. Hardware/ T Tine et Gl L e N T o S Y
Firmware includes Monitor Operaling SYSlem' {One. only plessa.) FREE Wil color catalog will be sent (o you by ratum mai
Expandable User Memory-User Experimental On- R R e O N W T

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS 0t 206024
Cassette 170. 4000 South Figuseroa Street, Los Angeles, CA 90037

Please send FREE color caialog on course checked below:

0O Robotics 0O Computer Electronics
NO OBLIGATION NO SALESMAN WILL CALL O Digitsl Electronics O Video Technology
0O Auto Mechanics O Home Appliances

O Air Conditioning/ Solar Heating

NATIONAL
TECHNICAL

Name Agc
SCHOOLS R
TECHNICAL TRADE TRAINING SINCE 1905 Stale Ip

Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 80037

O Check 1f interested in G.1. information.
OCheckif interested ONLY in classroom training in Los Angales

461 AHYNHE3d
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© RADIO-ELECTRONICS

B/G PERFORMANCE
Sm a // PACKAGE

Model 240

Video Generator

+ Video output for all VCR, CCTV and
Monitor Applications " ivoltinto 75 a
load

* RF output: CH 2, 3, 4
* Scope trigger output for V or H sync

* 10 step gray-scale staircase signal
for video circuit analysis

* 10 bar and 3 bar gated rainbow pattern
* 8 other dot. bar and ine patterns

* Cparates from 2 std. 9V batteries or
115VAC

* Single slide swilch control

* Complete with test leads, protective
cover, AC adapler. comprehensive
instruction manual

PRICED UNDER $200.

THE 240 DOES SO MUCH
FOR SO LITTLE!

HICKOK

*
the vBlus innoOw r

HICKOK, ELECTRICAL INSTRUMENT CO
] ¢ Averwe » Clivalend. Dhwo 44108
541-B060 . TWX B0-421.8286
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NEW PRODUCTS

For more details use the free
information card inside the back cover

DESOLDERING TOOL, the PA 1707, com-
bines the spead of powered desoldenng with
the economy of single-stroke hand pumps. It
15 designed for low-volume applicalions, and
INCorporales a ceramic substrate heatet, ro-
placeabie lips. and an easy-lo-clean solder-

. B 2 T e
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debais reservoir. The PA 1707 is pnced al
$26.95.—Paladin Corparation, 31332 Via
Colinas. Suite 106, Wesllake Village, CA
91361

MICRO-OKMMETER, model 3205A. is a
3z-digit instrument using the 4-wire maas-
urement method lo cancel lead-resistance er-
rors inharent in 2-wire systems. Precise
measurements can be made without the
need for im&-consuming adjustments.

CIRCLE 112 ON FREE INFORMATION CARD

The resistance under test is connected 10
1he unit's constant-current source by one pair
of leads, and a second sel is used to measure
the voltage drop across the resistanca inside
the connechion poinis of the curment leads. No
correclions of adjustments to cancel exira-
necus lead resistance are necessary, the val-
ue read is precisely and Only that of the
resistance testied. For convenience in meas-

urement applications. there is a 4-wire set of
leads as a slandard supplied accessory.

The model 3205A i@ priced at $725.00. An
optional BCD output, Ophion 01, permits log-
ging of dala and go/no-Qo checks to be made;
the BCD Opbon 01 adds $125.00 1o the
price.—Batlantine Laboralorles, Inc., PO
Box 97, Boontown, NJ 07005

PERSONAL COMPUTER, model HP 150,
fealuring a touchscreen display, allows bus:
ness professionals (o run computer programs
wath the touch of a hnger or a pen, Instead of
memonzing commands, typing In meny-se-
ieclion numbers, or using a mouse, the user
simpiy touches the display screen 1o operale
this personal computer and its application
programs.

The model HP 150 uses an Intet 8088 16-bit
micropraocessor o run Microsoils MS-DOS
2.0 operating system, Thal allows many pop-
ular programs 10 run on this personal comput-

CIRCLE 113 ON FREE INFORMATION CARD

The system includes & keyboard, system-
processos unit; bit-mapped graphcs-display
maonitor; 266K of internal memory expanda-
ble to 640K; a dual microfloppy 3vednch disk
drive, buitt-in termnal features. and built-in
daia-communicahon ports. The terminai fea-
tures and data-communication ports accom-
modate a tull range of peripherals without
using either ol the two accessory slots in-
Cluded in the unil.

The model HP 1501s priced at $3995.00.—
Hewiett Packard, 3000 Hanover Street. Palo
Alio, CA 94304.

650-MHz FREQUENCY COUNTERS. model
6000 {shown} and model 6500, feature two
front-panel BNC input connectoss 1o allow
flexibility in frequency measurement. The A
nput accepts signals from & Hz 101 MHZ with
an #nput impedance of 1 megohm at 25
picotarads. A switchabie lowpass hiter, with
an LED indwcator ight, provides a 3-dB-per-
octave rolloff at 60 kHz to faciitate audio and

WwWww americanradiohistorv comm
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Regency Scanners

Bring you the Excitement of
Police, Fire, Emergency Radio, and more.

Our radios deliver the local
news. From bank hold-ups to
three alamm fires. If's
on-the-scene action. While
it's happening from where it's
happening . . . in your
neighborhood.

You can even listen to
weather, business and
marine radio calls. Plus radio
telephone conversations that
offer more real life intrigue
than most scap operas. And
with our new model MX5000,
there's even more.

UNIQUE CAPABILITIES

Introducing the all new
Regency MX5000, a 20
channel, no-crystal scanner
that receives

—= 2
%%C%LECTRONICS, INC.

7707 Records Street, Indianapolis, Indiana 46226

continuously from 25 MHz to
550 MHz. That's right!
Continuous coverage that
includes CB, VHF and UHF
television audio, FM
Broadcast, and civil and
military aircraft bands. Plus a
host of other features like
keyboard entry, a
multifunction liquid crystal
display that's sidelit for nig|
use, selectable search
frequency increments, and a
digital clock.

PRACTICAL
PERFORMANCE

Ancther new addition to the
Regency line is the 30
channel MX3C00. It's digitally
synthesized so no crystals
are necessary, and the
pressure sensitive keyboard
makes programming simple.
What's more, it has & lull
function digital readout, '
priority, search and scan
delay, dual scan speed,

CIRCLE 18 ON FREE \NFORMATION CARD
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and a brightness switch for
day or night operation.

AT HOME OR ON THE
ROAD

With the compact design,
slanted front panel, and
mounting bracket the
MX3000 and MX5000 are
ideal for mobile* use. But we

also supply each radio with a

plug-in transtormer and a
telescoping antenna so you
can stay in touch at home.

See your Regency Scanner
Authorized Dealer for a free
demonstration on these and
other new Regency
Scanners. Or, write Regency
Electronics, 7707 Records
Street, Indianapolis, IN
46226,

*Mobile use subject to
reatriction In certain
localilies,

PB6I AHYNHA34
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ulirasonlc measurements. The B input is
used Jor signals from less than 40 MMz 1o
aver 650 MHz, with an nputl impedance of 50
ohms a1 10 picolarads Salection ol Aor B
mnput 15 through & pushbution control with
LED indicators.
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Both models also feature three-swilth se-
lectable gate times, with pushbutton opera-
tion and LED indicators. That enables the
user 1o choosa gate times of 0.1 second with
10-MHZ resolution, 1 sacond with 1-Mz resolu-
fion, or 10 seconds wilh Ye-Hz resolution.
LED indicators for "gate open” and "overllow”
provids addirional convenence.

The model 6000 has a tnmline front panel
with easily-accessible controls, pushbutten
operation. and accurate frequency measure-
ment kom 5 Mz 1o more than 850 MHz_ Itis
priced at $399.95.

The model 6500 has an oven-ostillator
ume base, and is priced at $449.95.—Global
Specialties Corporatlon, 70 Fuhon Terrace,
PO Box 1942, New Maven, CT 06509.

PRINTER, the TRS-80 CGP-220, Ink-jet
printer, |s a drop-on-demand printer that
quietly pnnts text and graphics. It pants in
seven non-smearing ¢olors: black, red,

CIACLE 115 ON FREE INFORMATION CARD

green, yellow, blue, magenta. and wiolet. h
prints 2600 dots per second in graphics
mode. with a resolubon of 640 dots per line.
The text mode offers 12 ¢pi at 37 {7 by 5)
characters per second

Parallel and Color-Computer-compatible
serial intertaces (600/2400 baud) aliow use
with any TARS-80 computer, A sCreen-prnt
uliy bor the Color Computer will allow the
model CGP-220 to create mulli-color
printouts of color graphics screens produced
fraom any graphics program.

The CGP-220 is pnced at $699.00.—Tan-
dy Corporation/Radio Shack, 1800 One
Tandy Center, Fort Worth, TX 76102,

IGITAL SWITCHES—five new senes of
miniature pushwhee! switches featuring safe-
1y-lock actuators ¥ preverd accidental actua-
tion and insure data security. They include a
special pushbutton thal is set with a pointed
nstrument such as a ballpoint pen, and a flip
up pushbutton that folds flush with the switch
surlace when not in use. Also offered are

standard pushwheel and thumbwhee| actua-
tors. (All actuation styles are not available in
each sefes.)

There 15 a vanety of sizes The Senes 1000
have a width of 236 inches and a height of
551 inches, with rear mounting. The Seres
1100 have & widih ol .236 inches and a hewght
of .709 Inches, with tront mounting. The Sa-
ries 1200 have a width of .300 inches and a
hewght of .709 Inches, with fronl mounting.

-
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The Senes 1300 have a width ol 300 inches
and a height of .945 inches. with front mount-
ing, and the Senes 1400 have a widih ol 315
inches and a height of .945 inches, with front’
mounting. The prices for the switches range
between $2.00 and $4.66, depending on se-
res and configuration—EECO Incorpo-
raled, 1601 Chestnul Avenue, PO Box 659,
Santa Ana, CA 92702-0659.

VOLT-OMMMETER, model 3525 Digi-Probe
is battery-operaled, and shirt-pockel size. It
uses a 5mm easy-reading 3.5-thgnt LCD dis-
play with a "data hotd” leature to facililate

continued on page 43

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE

METER?

A3 8 mattoe of fact you don't have 10 Dy
$180 o $500 and up smymons for & Degital
Capacitance Meter that by both dapen
dable g rogoed b good scouacy.
The MG 100A P Y bt
ed and caliraied and o $7T90G W an
OUISLENGINgG value. The exiensive cange of
A pF 10 9909 UF (rd exiemal meiss re
quiresf) g troe hand heid hortable Bioe
{only 4% & 20" 2 1'H) mane 1he
MC1004A an Bxiremely practical and sasy
10 use msteument for the hobyist 16Chn.
CIan Of BN neer.

CHECK THESE DTHER FEATURES
*Basc accuracy 2% [ one couni) on
pF, NF renges, 5% {3 ONG counl on uF
range

‘Uses mingle 3V Datiery (not inciuded),
“Dwcumal points (igh1 up when Datlévy ip
low of whith CAORCA i OverTangs

"Full 4 gt hagh atficiency LED display
USSS BOBCH CHOTy B0 Save O DaT1anes.
* MAEENTRIT, COfeprsion tima loc 9999  F
I sy 1han 8 weconds

"Construcied with & tough IMPact resls-
1ant plasiv: case

"0 iy parts md 1abour warranty.

DAETRON

1748 WA AT, BUITE 104
BUFFALO, LY 14310
&lﬁumm
ER EROURIES INWITEQ
PLEASE SEND ME

8 - Ouarnyl WC00A(L & £MD S5 US

g Shapperg & heretey 275

o 1ERCLOSE CECE | | MONEY GRDER L1 WY VESA

= § wesa CARD WD, _ - EXPAY DATE

(] ITUTRaCEI WD OR OROEFE WYIN onery OHOes oF WTSA

H Pavaonal chachs plaxte alow 2 10 Y weaks lor Chamnce

w NAME -

é ADDRESS

5 oY STATE

é WAIL TO DAETRON 1748 MAIN STREET, SUHTE 105
BUFFALC. N.Y. 14211

40

P CCDE;

One each of
B, 14,16, 24
and 40 pin tin

{201) 9964093

TOTAL &
SMIMATURE _

Name

low profile DIP Ses

SINTEC COMPANY
28 Bth Street
Box 410
Frenchtown, NJ 08825

B | want the Socket Deal

%
Send $1 00 =

for DIP Socket Deal!

we will send
you FREE our
56 page catalog
with $1.00 GFF
Coupon on

any purchase.

plus

We Carry
Over 1500 Parts
in Stock!!

Fill in below for Socket Deal

Enclosed is my $1.00 cash.

Address

City

State Zip
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Amazing new solid-

state oscilloscope...
fits in the palm of your hand

CRT oscilloscopes just became

obsolete! e revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in ad4-ounce package you
can put in your pocket.
Easy to use. Ideal for the hobbyist or the technician. The
Pocket-0-Scope is 100%, solid-state. focus and brightness
on the 210 point, high-intensity illuminated screen are efec-
fronically self-controlled. The trace is always in sharp
focus. Zero and sweep positions are maintained automati-
cally. Zero-reference, or cross-over line is always centered
for full trace minimum on the screen. Automatic internal
circuitry always assures a properly positioned wave form.
4 solid-state controls do it all. The only knobs on the
Pocket-O-Scope are for positive and negative sensitivity
and for coarse and fine synchronization of the frequency
of the incoming signal. The easiest to use, full capability
scope available! -
Years in development. The Pocket-O-Scope is the culmina-
tion of years of development in high technology. micro-
electronic components and digital design.
Feaiures: All solid-state, digital design ®* Hand-held or
bench operation ® High resolution 210 point, 1.5" square
display ® Batiery or A/C operation with adapter » Factory
calibrated — never requires recalibration ® Full function,
single trace capability pius ¥4 channel dual trace and signal
imverter ® Full
overload protec-
tion (o prevent
damage to scope
* Automatic
zero voltage
centering ®
Automatic free
run or locked
image * Auto-
mati¢ full hor-
izontal sweep
circuit *
External
input/output
for add-on
capability

5 Megahertz
bandwidth =
Sensitivity —
vertical,
10MV =
Accuracy
+ 3% on
wave forms—
sweep linearity +
5% + Time base
— .1 microseconds
1o .5 seconds

Specifications:

= Vertical gain — 0 to 120 volts = Continous free run to
locked image response ® Power supply 9VDC — dual polarity
Controls: Single or dual trace ® On-off, battery-A/C e
Sensitivity; separate pos. & neg. controls * Sync C & Sync
F controls

Limited, 90-day warranty

No risk introductory offer. The revolutionary Pocket-O-
Scope is a development of Calvert Instruments, Inc., for
25 years a manufacturer of electrical equipment. As an
introductory offer for a limited time only, you can buy the
Pocket-0-Scope including a carrying case, A/C adapter, 3
standard “grabber™ probes and 2 high voltage probes for
only $249.95, a $321 value. If you act now, you will also
receive FREE Calvert’s 200-page Comprehensive Oscillo-
scope Training Manual, a $15.95 valuc!
Put your Pocket-O-Scope to the test for

two weeks. And if you

decide, for any
reason, that the

Mail this coupon today, or call toll-free* while
the introductory offer is still in effect,

Pocket-O-Scope
is not for you,
return it within
the 14-day trial
period for a prompt
refund. The training
manual will still be
yours to keep.

—

® Calverl
¥ Instruments. e,
19851 Ingersoll Dr., Cleveland OH 44116 * 216-356-2155

Please wend me:

— Pocket.O-Scope(s). including carrYing case, AFC sdapier, standard and hbigh
iaenar] YOMAEE obes, a0d FREE Iraining 1. (B. o included) all for
1249 9% pluy 33 fof poyiage and indurance. Ohio roisdentn add £.5% sl lax_
Pochet 40-Scope only with ctanderd Probes: $179.95 plus $5 portage
Ohic Reudonts add 6.5 % sk tan

r
I
|
|
|
|
|
|
|
I 2 My check I enclosed,
|
|
|
|
|
|
|
|
|
|
|

3 Plensc chasge Lhe credit card sccount checked bolow. (Fill In all account numbser
dogics of Uke omer crodi card you wish Lo wae ) RE02B4

O MasterCard OVisa

(][] (o] o], o} (] 1, ] (] (o ol ][

Expreation Iniertank

Date _ Na.
iUl vy

Full ugnature,
Name.
Ackdren_ Apt,

Chty.

e o S S S S —— S S S S S S S S R —

Pa6l AHYNHE34

Seste_ Zip
L------- L1 ] L]
*CALL TOLL-FREF 300.815.2246 EXT. 1185 tc order by phone. request
lurther infi on of Lo inguire about b ing @ destribulor.
fn Kansas, call fon-362-2421 Ext. 118, Allow 68 weelis [or delivery.
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The best 60MHz scope
costs only S1150.
It’s from Kikusui.

That's right. Only $1150 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have
four other scopes for as low as $600 in our new 5000 Series.

Not only that, we're offering a two year wamanty on each of them, compared to other big
name companies’ limited one year wananties.

When it comes to performance. our S000 Series has the edge over the Tekironix 2200 Series
in lab quadlity. chop frequency, and trigger view. Qurs also have more display modes, higher
acceleration for better brightness, and sharper focus for better resolution.

Each scope in our 5000 Series is craffted so that it can be used for production, field service.,
consumer electronics senvicing, or even parsonal use. The 5060 is a 60MHz scope with 3 chan-
nels, eight traces, delayed sweep. delay line and altemate sweep.and priced at $1150. Models
5040 and 5041 are 40MHz, dual channel scopes, featuring pedak-to-peak automatic tngger-
ing. automatic focus control and a delay line. If you'Te interested in a 20MHz scope, we have
our 5020 and 5021 models with features similar to ocur 40MHz scopes. Both the 5041 and 5021
also have delayed sweep. Prices at $920 for the 5044, $795 for the 5040, $690 for the 5024
and §595 for the 5020, So. whatever model suits you best. you can't get a better scope for
the money.

Of course. there’s a reason we're able to offer these bargains and quality. We're one of the
biggest manufacturers of scopes in the wond, with over 30 years in the business. Another reason
is KIK's nationwide network of lab quality maintenance facilities.

Write us and we'll send complete specifications back to you. Or just take a littie time to call
us. lt's a small price to pay to get big fime quality and senice.

For sales and technical information

Order Toll Free
110l free 800-421-5334
gﬁcgirf.. Alaska, Howail 21351 5-6432). 800-421-5334

G Kikusui 222 sl )

Gardena, Calt. 90248
WX 910-3456-7648

4 In Canoda call Interfax Systerns, Inc. 514-366-0392
Sursachary af Kin s Beciorecs Come 3115 Swnanin Fgomn Hoaron Ku, Kowosc Oty JODOn (041411 0y

INTERNATIONAL CORP

C'RCLE 48 ON FAEE INFORMATION CARD
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NEW PRODUCTS
continued from page 40

measurements in low ambient light or i con-
fined areas. !l also enables the user 1o “hold”
the reading for later review. An instant-tone

5
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continuity 1est pernits rapid testing of diodes,
shorts, and circuit continuity. Volts, ohms,
and continuity are seiected with a function
switch. AC and DC voits are selected by
pushbutton, with AC shown on the LCD dis-
play.

The model 3525 has 13 ranges, and range
selection in all tunchons 18 fully avtomatic,
Blinking-digt overrange indication and low-
hattery visual indication are prowaded. Internal
overkoad prolechon 1s 1o 750-volts AC/DC In
vollage ranges and 250-volts AC/DC in ohms
and conlinuity ranges. The Digi-Probe is
priced al $65.00.—Triplett Corporatton,
One Triplett Drive, Biuffton, OH 45817,

HEX KEY$S AND DRIVERS are now available
in five new populariy-sized pouched assort-
men! sels. There are three "L style hex key
sels: No. BLMKG is a 6-plece matne set con-
laining sizes from 1.5mm 10 S5mm. and is
priced at $11.46. No. BLMK9 is & 9-piecs

CIACLE 118 OM FREE INFORMATION CARO

metnc set with sizes from 1.5mm 1o 10mm,
and s priced at $19.90. No. BLK91s a 9-piece
inch sel with sizes lrom 1A6th inch to d/8ths
mch, and s pnced at $19.90.

There are two driver-stylé hex key sets: No.
HBLKM? is a 7-piece metnc set with sizes
from 1.5mm 1o 8mm. and is priced at 522.60
NO. HMBLK8 {shown In photo) is an 8-prece
Inch se1 with sizes Irom 7/64ths inch to
516ths inch, and s priced at $24.60.

The keys allow easy access In resiricted or

hard-to-reach areas. They set of remove Al-
len-type screws at angies up to 30 de-
gregs.—Vaco Products Company, 1510
Skokie Bivd.. Northbrook. IL 60062

POWER AMPLIFIER, 1he Delta’‘Omega
TM2000, actively controls the voice coil ta
develOop precision in your sound sySlem. It
reduces ERD {Effective Radiation Distortion)
and selects compensation needed to re-
produce the reghtes ol the onginal music
being played..

The TM2000 can deliver 600 watts continu-
ous average outpul power into 8 ohms from
DC 1o 45 kHz with o more than .05% THD.
Power at clip point (less than .01% THD}) is
2000 watts RMS into 22 ohms. 10 to 500 Hz;
50 Hz, 50% duty cycle tone burst, The slew
rate 1s 32 volts per microsecond; IM distorion
{60 Hz-7KH2 4:1) is jess than .05% from .1
watt o 600 watts into 8 ohms; and less than

CIRCLE 119 OM FREE INFDRMATION CARO

101% at 600 watis into 8 ohms, and 1200 watls
into 4 ohms. The harmonic distortion (true
RM3) is less than 05% from DC—45kHz at

The new Series ¥V DigitallAnalog Keyboard
Controtiers trom PAA oter entugh stan-
dard teatures and options to Lill every need
trom stage to studio. Standard leatures
include Pitch & Modulation Wheels. Gate

Priority. Smooth Pratt-Read Action. Light
exght and onty 2" high

You have your chowce of

» 37 or 61 Note Aclions

« Exponential Qr Linear CV

« D1 or Parallel Digtal

« Mono or Poly

« Factory Assm or Low Cost Kis

st of all prces start at less than 5180

callour toll-freeline

ang Re-trigger outpuls. Low Note Rule i

covers all of North America.

NMtIntash

STEREO CATALOG
and FM DIRECTORY

Ge: all the newest and latest informstion on the new
Mcintosh stereo equipmen! in the Mcintosh catatog. In
addition you will receive an FM station directory that

Mcintosh Laboratery Inc. RE
East Side Station P.C. Box 96
Binghamtan, N.Y. 13904-0096

e e e T

1-800-654-8657

QAM 10 SPM ST MON-FR) NAME

s e ey T — — —

i
for price & ordering details Tn n Av! ADDRESS %
o 1 z
& get your free PNA catalog! CITY STATE. ZIP b3
Direct mail orders and inGuiries to: Dept 11R I N L s F ST =
Eledronlcs lnc- I You are in 3 hurry for your catalog please send the coupon 10 Mcintash. @

OX) W Wushire , O iah 0 34l 982 For non rush service send the Reader Sarvice Card 1o the magazine.
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RADIQ-ELECTRONICS

F
Y

600 watls into 8 ohms; less than .001% from
20Hz-400Hz, iIncreasing linearly 10 .05 at 20
kHz. 600 watts into 8 ochms.

Output bmpedance varies from + 8 ohms to

-8 ochms: input impedance is 25K + 5% with
slandard balanced bndgqing input; 44 76K
+ 5% al unbalanced remote-protect con-
necior snput Hum and noise (20Hz-20KHz) 1s
120 dB beiow 60O watts inlo 8 ohms; typically
128 dB. The 1um-on 1s swich-selectable for
instanlanecus of 4-second delay.

The Della/Omega TM2000 s priced at
$2,995.00.—Crown Internationai, 1718 W.
Mishawaka Rd., Elkhart, IN, 46517.

ANALOG MULTIMETERS, model DP-300.
model DP-306. model DP-310, and model
DP-816 all leature shock-absorbing PCB
mounting; taut-band meter. low 25-ohm and
30-ohm mid-scates. They measure up 10
1200 volts AC and DC. and feature a 0.3-volt
DC scale. They wil withstand a 5-foot drop

CIRCLE 120 ON FREE INFORMATIDN CARD

The model O0P-300 and DP-306 also fea-
ture & — 60°F to +482°F temperature range,
while the model DP-31G and the model
DP-316 leature a continuity buzzer for test up
10 500 ohms, a buili+in h;, lester (0-1200), and
a dB range of —10 to + 23/31/4¥51/63.

The model DP-3001s pnced at $40,00; the
model DP-306 s priced at $45,00; ihe mode|
DP-310 18 priced at $47.50, and the model
DP-316 costs $52.50.—A W. Sperry Instru-
ments. Inc., 245 Marcus Boulevard, Haup-
pauge. NY 11788,

VIDEO TUNER. model AVS-2100, combines
an electromcally tuned, dgitally synthesized.
133/134 channel, cable-ready tuner; a pre-
amplifier wih special signal-processing ca-
pabilities. and a microprocéssor-controlled
input/output swilcher.

CIRCLE 121 ON FREE INFORMATION CARD

The model AVS-2100 atso leatures ran-
dom-access tuning via the remole-conltrol
unit. The direct-access remote-controd unit al-
lows the user 1o select one of iwo yideo-Input
sources, in addition 10 8 home computer or
videcgame. The user may also select syn-
thetic stereo via remate controd.

The model AVS-2100 Is priced at
$590.00.—Jensen Sound Laboratories.
4136 North United Parkway, Schiller Park, IL
60176. R-E

Radio-
Eleclronics

AND

RESERVE
YOUR SPACE

® § x rale $605 per each insertlon.

* Reaches 235,323 readers.

* Fast reader senace Cycle.

* Short lead time lor the piacemen) of
ags.

* We typesel and layout the ad at not
additional charge.

Call 212-777-6400 |0 reserve space
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: min-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York NY

e

TELTONE'S TRK-957 KIT makes it easier
and less expensive ¥ breadboard a low-
power. cenlral othce quality DTMF detection
system The included M-957 DTMF Recever
decodes 12 or 16 digits and operates from S 1o
12V dc. The sensitvity. wwde dynamic range,
notse immunity, and low-power consumption
make 1 ideal for telephone switching, com-
puter and remole controd apphicabions. The
TRK-957 DTMF Kit is onty $24.75. To order
call: TELTONE, 1-800-227-3800, ext. 1130.
CIRCLE 5 ON FREE INFORMATION CARD
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SURPLUS ZENITH SSaAVI TV DE-
SCRAMBLER - This is ihe real McCoy man-
ufaciured by Zenith and used by UHF Station
operators in: Ann Arbor Ch 31, Baltimore Ch
54, Chicago Ch 66, Dallas Ch 27, Min-
neapohs St. Paul Ch 23, San Jose Ch 48, St.
Louis Ch 30, Tulsa Ch 41, Washington Ch 50,
Baston Ch 27. This umt deinvers piciure & |
sound out of TV, no Internal connections.
Compiete with power adaptor {24 & 12 voit
dual). Fast shipping, insured direct to you
from Detroil. To order. send check of mongy
order $189.00. VIDEQO ELECTRONICS,
3083 Forest Glade Dr.. Windsor, Ontario
NS R-1WE. Quantity Orders (519) 944-5443, |

SHEET METAL WORKER - The 24" TRIOK
is & Press Brake. Shear and Siip-roll
machine-perfect for research and develop-
ment or malnlenance shops. Over a
thousand machines worlkd wade in little 1o the
largest companies. For free literature on this
and our other sheet melal working machines
contact: PACIFIC ONE CORPORATION,
513 Superior Ave. Suite K404, Newport |
Beach. CA 92683, (714) 645-5962,
CIRCLE 78 ON FREE INFORMATION CARD
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STOPSLIP® PADS eiminate sliding of paris
and acts as “third hand”. Extremely high fric-
nion coetficient Avalable in convenient desk-
top sizes, 2mm thick, green color, can be cut
with 3c1s50rs. Simple clean-up with soap and
water StopSlip® pad 250mm x 250mm
2mm priced under $10. Free sample. SOL-
DER ABSORBING TECHNOLOGY INC..
South End Bridge Circle, Agawam, MA
01001, Toll Iree #1-800-628-8862,
CIRCLE 14 ON FREE INFORMATION CARD
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Eleelrnmes IMINEADS

CALL NOW
AND

RESERVE
YOUR SPACE

® § % rate $605 per each inserion,

* Reaches 235,323 meaders.

& Fasi reader service cycle.

e Short lead time for the placement of
ads.

* We typesat and layoul the ad at no
additonal charge:

Call 212-777-6400 to reserve space.
Ask tor Arline Fishman. Limited num-
ber of pages avaitable. Mail materials
10: mini-ADS, RADIO-ELECTRONICS.
200 Park Ave_.South-New York, NY
10003.

ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT™S for tv's.
bus. machines, MORNItOrs, sScopes. etc.
Color, bAw, 20mm, foreign or domestic.
36 t. space required Profits??? Average
CRT rebuilding cost — $5. Sell for $100
$95 profit; X 5 CRT's = $475 daily. =« 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opporiunity
| today. We service the entire world. Write
or call: CAT Factory, 1909 Louise St.,
Crystal Lake, 1. 60014, (815} 459-0666.
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MODERN ELECTRICS. Mimature souvenir
ol the first publicabon ever produced try Gems-
back Publications This 1ssue appeared in
Aprl 1908—just 75 years ago. You can own
your own repnnt of 1his umique first edion for
just $2.50 plus 75¢ P&H. It's avalable from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003

et

COVER STORY AUDIO KITS from Radio
Eiectronics 5-6/78, 2/80 and 3-4/81, Our $89
Graphic Equahzer {.02% THD, 12 bands,
92g8 S/N}, $40 PLM-1, and $120 ASRU
(Noise Fiter/Expander increases dynamic
range by 18dB) are attractive. excellen! per-
"formers. Free shipping with prepaird orders.
Free catalog with lotis more. SYMMETRIC
SOUND SYSTEMS, BS6J Lynn Rose Ct.,
Santa Rosa, CA 95404. (707) 546-3895,
__CIRCLE 5% ON FREE INFORMATION CARQ

45-PIECE
COMPACT ELECTRONIC TOOL KIT
A complele assortment of high qualrty 10ols.
Includes: 13 screwdrrvers. 10 pc. hex key set:
adjusiabie wrench; groove-ioint pher. cutier,
chain & long nose plrers: wing stnpper; knife
and replacement blades; soldenng kon; sol-
det, dasoidenng wick, soldenng aid; heavy-
duty padded Zipper case. Model K-Z3 $99.00
postpaxd. We accepl Mastercard, Visa and |
Amencan Express or check. 100% sabsfac-
hon guaranieed or il relund To order, call
1-80Q-225-5370. (In MA call (617) 272-5051.) J
Contact East, Inc. P.D. Box 160 Buriington,
MA 01803,
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YIDEQ CASSETTE REMINDER VHS and
BETAMAX—Prolongs the hle of tapes and
tape heads. Saves ime and s tully aulomatic.
$49.95 plus 5% shipping and handling.
Check or money order. N0 COD'S please.
Send $2.00 for cataleg on Video, Compulers.
and telephonies. Bay State Electronics, P.O.
Box 263, Accord, Mass. 02018. For records:
Fred Means, 1 Tick Tock Ln., Weymouth,
MA 02189, {617} 335-6249.
'CIRCLE 32 ON FREE INFORMATION CARD
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SUBSCRIPTION TV MANUAL. This Infor-
mation Packed book details the methods
used by subscriplion TV companies to
scramble and descramble wideo signals.
Covers the Sinewave, gated puise, SSAVI
system, and the methods used by most cable
companies. Includes circuil schematics, the-
ory, wavetorms and trouble shooting hints.
Only $12.95 puls $1.50 firs1 class shipping
and handling. RANDOM ACCESS, Box
41770R, Phoenix, AZ 85080.
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MINIATURE %W 5% CARBOM FILM RE-
SISTORS offer superior overall performance
characteristics compared to carbon composi-
fion resistors - at significam cost sawngs! E1A
color coding. 1 ohm thru 10 megohm. $3.75
per hundred per value. Mastercard, Visa.
Amernican Express, acCepted Please add
$2.00 for shippeng. Calitomia residents add
6% Sales Tax. No C.O.D. ACORN INDUS-
TRIAL ELECTRONICS P.0. Box 10846,
SANTA ANA Ca, 92711. 1300-D E. Edinger
Ave., Santa Ana, Ca. 92705, {(714)
547-8424.
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RCA Manual Detalls Video Systems In-
stallations. New 52-page manual, including
36 simplified connection diagrams, guides
layman and professional in hook-up of all
makes of VCR, Video Disc. TV games, home
computers. video cameras and TV sets. Gel
the handbook {1J7193) from your RCA Dis-
tributor/Dealer, or send $1.95 postagehand-
ling to ACA Distributor and Speclal
Products Division, P.O. Box 597, Wood-
bufy, NJ 08096,
CIRCLE 26 ON FREE INFORMATION CARD
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- HOW TD REJUVENATE
Radio- R

51 50 MAR T

o, . » HOW YOU AND THE COMPUTER
This will be Eleetrnnles CAN BE FRIENDS .

min COMPUTERS » VIDED - STEREDQ - TECHNOLOGY - SERVICE Geﬂin W
co g to you Progrgrm Circu
when you Portable B e
subscribe o BS'HOHTi\:eAUE RECEINER _ Peripheral Equipment
: » yers ; 4
Radio-Electronics: . Pt P el D
Inside the new - Noise Reluction Devices
767 COCKPIT : : Haw %0 Connedt that
St . i s Extra Add-On
CONSTRUCTION Build an ‘ HbFY Aocesiomes
*%C“wamm ACTIVE ANTENNA New Techinology
HI-FY Accessones for your VLF recedver ' + TV WONDERS FOR YOUR
i e e g L Back-t0-schoci series ' ; )
Music Synthesizers e Latest Recetvers and
Computer Equipment POWER AMPLIFIERS Circuits
Automotive Equipment The Home Entertaitiment
intruder Alarms inexpensive and versaille Cener w
H & 1 Projection TV Today
Vldc?om:cce%.cl;nes 2 nv" c“‘cUlTs - Y Satellite TV Receivers
you can build & LA A Jack Darr's Monthly
* NEWS ON NEW PLUS: Sarvice Probiems and
TECHNOLOGY . —_— Solutions
Computers | v Tieogames vy Hobiry Corsesd
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CABLE-

TV

DESCRAMBLING

Learn the theory behind cable-TV signal-scrambling
techniques by investigating a descrambling circuit.

FRED MEANS

IT IS ESTIMATED THAT BY THE END OF THIS
decade, almost ninety percent of all
houscholds will be wired for cable televi-
sion. One reason for cable TV's popu-
larity is the excellent reception of local
television broadcasts that it provides. An-
other reason is that several premium (pay)
channels—that cannot be recefved with-
out cable service—are offered. To provent
unauthorized persens (or non-subscrib-
ers) from viewing those premium ehan-
nels, the signals are often scrambled.
That is, the video signals are processed so
that they can't be viewed on a notinal
TV—even one that is wired for cable—
unless some device is used to decode or
descramble them.

There are several technigues thai cable-
TV companies arc now using to scramble
their signals. In this article, we’ll take a
look at one of the more popular methods

WARNING
The legality of the use of privately
owned of built devices to recetve or de-
code cable TV broadcasls is curmently a
subject of much controversy, detate, and
Iitigation.

in cenain instances, lhe TV cabie com-
panes and the FCC hawe taken the posi-
tion that recening and decoding cabie-TV
broadcasts withoul paying lor them is
“theit of sennce.”

This articie merely explains how one
decoding device functions and 1s con-
structed Prioe #0 your using such a de-
vice, however, you are advised to oblain
independent advice as 10 the propnaty of
such use based upon your individual cir-
cumstances and jurtsdiction.

used today: the inband gated-sync meih-
od. We will explain the theory behind
inband gated-sync scrambling/descram-
bling; and te further belp you to under-
stand and become fumiliar with the
theory, we'll discuss a descrambling cir-
cuit that you can expenment with.

How is a signal scrambled?

Before we can understand what a
scrambled signal is, we have to take alook
at a normal signal. Such a normal signal
cobtains horizontal- and vertical-syn-
chronizing pulses that arc sent during the
horizontal- and vertical-blanking inter-
vals respectively. (During those blanking

VIOED

PULSE

g SYNC
HORIZONTAL - BURST
SYNC
PULSE
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LHOHIZONT&L-BLANKING : J

intervals, the picture tube’s electron beam
is cut off as it retraces horizontally or
vertically.) Those synchronizing pulses
are among the most important parts of a
standard TV signal. They arc picked up
by synchronizing circuils in the elevision
sct and are used to stablize the picture,
Fgure |-a shows part of & normal, de-
modulated, television signal that you
would see, for example, after the TV's
video-detector slage. The horizontal-
blanking pulsc can be seen in its proper
place in the signal. (The vertical-blanking
interval—when the electron beam snaps
back to the top left comer of the screen to
begin a new picture field—is not shown.)

WHITE LEVEL

BLACK LEVEL

WHITE LEVEL

BLACK LEVEL

i

F1G. *—THE INBAND GATED-5YMC scrambling method moves the honzontst-blanking pulse of a
gsormel signal (a] Into the videa portion of the ligm_:‘":
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Now we can explain how the inband
gated-sync scrambling method works. In
that scrambling method, the level of the
horizontal-sync and colorburst informa-
tion is changed so that it is the same as that
of the video information, as shown in FRg.
I-b. (The suppressed information is still
within the signal's 6-Mlz bandwidth,
thus the word “inband.” The *“‘gated-
sync” portion of the term means that dur-
ing the horizomal-blanking nterval, a
gating signal is used to change the level of
the signal.)

Because of the change (about 6 dB) in
the level of the horizontal-blanking pulse,
the TV's horizontal- and color-synchro-
nizzation circuits do not pick up the pulses
they nced for synchronization. Therefore,
the picture that you see is nol stable—it is
out of horizonal sync and the picture’s
color is alse poor. The audio is not al-
fected, though. Unlike many of the over-
the-air scrambling schemes, the audio is
not scrambled in the inband gated-sync
method; it is simply passed through.

Descrambling the signal

We can see that to descramble the sig-
nal, it will be necessary to place the hori-
zontal-blanking and -sync pulses back
mto their proper location. But first we
must locate the hidden pulses. In the in-
band gated-sync signal. the honzontal-
svac pulses are modulated on the sound

s> N s e
1 1 |
1
I
1
. L)
CORRECTION
SIGNAL I | ll_ - BLACK LEVEL
b |
HORIZONTAL
BLANKING
INTEAVAL

FIG. 2—WE CAN DECODE A SCRAMBLED SIGN AL by adding a correction signal to it, thus restoring

the horirontal-blanking pulse to s proper location.

carrier of the video signal. And because
the sound carrier is 4.5 MHz above the
picture carrier, we know where (o look for
the hidden sync pulses. For example,
channel 3, whose picture carrier is at
61.25 MHz. has its sound carrier at 65.50
MHz. Therefore, if you wanted to decode
signals from a cable system that used
channel 3 as its output, you would have to
look for the horizontal-sync pulses at
65.50 MI{z. However, for a cable system
that has fts output on chaoncl 2 {55.25

FIG. 3—THE SCHEMATIC of Ihe descrambiler la shown hers. Noka that the values of some components
shouid be changed for operaiion at ditferent frequencies. The descrambler can be used sven with

cable-ready sets. See the tex! for informatlon.

WwWww americanradiohistorv comm

MHz). the honizontal-sync pulses are on
59.75 MHz, and so on.

Once we exiract the horizontal-sync
pulses, they can be used, along with the
aid of some time-delaying circuits, to
create a correction signal. The correction
signal can then be added to the input sig-
nal to put the horizontal-blanking and
-sync pulses back where they are sup-
posed to be. What we want to do is to add
a small DC voltage to the input signal buz
only during its video portion, not during

It
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FIG. #—THE QUTPUT OF IC1 {pin 5} should have a minimum $Smoun of video between Lhe Sync pulses.

the blanking interval. That process is
shown in Fig. 2. The result of the de-
scrambling process should be the original
waveform shown in Fig. 1-a.

Circult description

The schemiatic of a circuit that will do
what we want is shown in Fig. 3. First
we’ll look at the power supply. The circuit
can be powered by an AC adapter that has
an output from 14 1o 18 volts DC at 100
mA. The 7812 regulator, 1C3, provides 12
wolts DC to the rest of the circuit. The
input and output of the regulater are fil-
tered by capacitors C20 and C21. Zener
diode DI is used to provide + 5 volis for
1C2. a 74123 dual retriggerable monosta-
ble multivibrator.

Transistor QI provides a small amount
of gain to the input signal—that compen-
sates for any losses caused by the de-
scrambling circuit. Transistor Q2, a
BFQ8S, is also used as an amplifier. But it
will amplify only signals of a certain fre-
quency. That frequency is determined by
the setting of two tuned circuits. The first
tuned circuit is made up of Tl and C3. Its
resonant frequency will be set Lo shunt the
video portion of the input signal Lo
ground, while letting the audio portion of
the signal through. The other tuned circuit
is made up of T2 and Cl. That is set to

pass only the audio portion of the input
signal. Potentiometer Rl can be used to
vary the level of the signal at the output of
the wned circuit. Adjustiment may be nec-
essary becausc the inputs to the decoder
from different cable-TV systems often are
at different voltage levels.

Afterbeing amplificd by Q2 and passcd
through the CI1-T2 filter, the signal is fed
into IC1, an MC1330A1P low-level video
detector. (That signal contains the audio
information of the input signal—where
the sync pulses are hidden.) The tuncd
circuit {L2 and C18) associated with 1C1 is
also tuned to the frequency of the audio
carrier of the input signal. That is. 65.50
MHz for channel-3 operation, 59.75
MI{z for channel-2 operation. So. if oper-
ation on channel 3 is required, the value of
CI8 must be 68 pF. Operation on chan-
nel-2 requires CI8's value to be 82 pE.

By changing the resonant frequency of
the tuned circuits, the descrambler can be
used at other frequencies than those of
channel 2 or 3. For example, if your TV is
*“cable-ready™ you would want lo de-
scramble the output of the tuner section.
The output of the tuner is usuaily at 45.75
MUz {video carricr). The audio carmier is
therefore located at 50.25 MHz. The
tuned circuits could be adjusted for those
frequencies by changing capacitors Cl

E: 4 INCHES =i

FIG. 5—THE COMPONENT SIDE of the decoder board. Note that there are only 7 connectlons to be
made on this side ¢ the double-sided board. so pleled-through holes are not necessary.
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and C3 to 10 pF, and changing the value of
Ci8 w0 (30 pE

‘The cutput of IC] (pin S) is the demod-
ulated horizontal-sync pulses, as shown
in Fig. 4. Most of the video on pin 5 of IC1
should be filicred by CI3 and the input of
Q3 (pruvided that the video is below the
level that is needed to wurn Q3 on).
loweves, there will still be a small
amount of video present between the hori-
zontal-sync pulses. That video has (o be
reduced—which can be done by fine-tun-
ing L2. {The result of too much video at
pin § is false triggering of 1C2. That
shows up as streaking horizontal lines
across Lhe picture.)

When watching non-scrambled sig-
nals, we de not necd the sync pulses from
pin § of IC]. Therefore switch Sl is
provided to shunt the sync pulses to
ground. When the switch is open.
however, the syne signals are sent to 1ran-
sistor Q3, which is uscd as a buffer. From
there, the horizontal-sync signals are sent
10 IC2, a 74123 dual monostable multi-
vibrator.

We use 1C2 to form he horizontal-
blanking interval from the demodulated
sync signals. (The horizontal-sync pulses
from [C| are not the pruper pulse width
that we need.) The two R-C timing cir-
cujts associated with 1C2 {at pins 6 and 7
and at pins |4 and 15) determine the pulse
width of the output. Potentiometer RI7
can be adjusted to “finc tune™ the output
for the pulse width that is needed—II
microseconds.

Once the proper pulse width is obtained
for horizontal blanking, the signat from
pin § of IC2 is fed 1o a vollage divider
made up of R10 and RII. (The value
shown for RI1 works well when the input
signal’s level is between 50 to 70 milli-
volts. However, because diffcrent cable
systems have different signal levels, it
may be nccessary (o increase or decrease
the value of R11.)} From the voltage divid-
er, the signal is fed 1o diode D2, where it is
used to raise the DC level of the input
signal—but as we mentioned before, only
during the video portion of the signal.

Puring vertical blanking and horizon-
1al blanking, no DC level is added to the
signal. In effect, by increasing the DC
level on the video—and only during the
video—we are returning (with the help of
the DC-restoration circuil in the TV) the
horizontal-blanking pulse and colotburst
information to their proper location on the
composite-video signal.

Building the circuit

For those of you who want to experi-
ment with the circuil we have been de-
seribing, we have included foil patterns
for a double-sided board in Fgs. 5 and 6.
Although a double-sided printed-circuit
board is used, plated-through holes are
not necessary. That's because there are
only seven conncctions that need to be
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FIG. 6—THE FOIL SiDE of the decoder board 18 shown here.

41

)2 P s
QUTPUT (Ep—

FIG. 7—PARTS-PLACEMENT snd ot-board conneclions are shown here. Mot that the jacks used
depend on your power source and RF connectlons. (We used a vi-inch jack and F-type connectors.)

soldered on both sides. Figure 7 is a parts-
placement diagram for the board. Mount
the components as close o the PC board
as possible. When installing the electroly-
tic capacitors (C19. C20, and C21), be
careful to check for proper polarity. The
same bolds true for the two diodes.
Transformers T and T2 must be modi-
fied so that they will fit into the holes on
the PC board. That is. one of the pins—

the one on the side of the transformer with
the part number— on each has to be cut
off. Be sure that when you install the
transfonmer, the pin that you cut does not
contact the PC-board's ground trace that
runs under it.

To provide the regulator (IC3) with a
heat sink, it should be mounted with its
flat portion sokiered to the board’s foil.
The leads of transistor Q2 (BFQ85) do not

WWWwW americanradiohistorv comm

need to be placed through holes in the
board. You ean simply place it flat on the
PC board and solder the leads o the foil
(tack solder). Note that the dot on the
paris-placement diagram indicates the
collector lead. (Note that there is adot on
the transistor’s package, 100.) When we
assembled our prototype, we motnted it
in a plastic box and used an K-inch jack
for the input from the AC adapier, and B
type connectors for the signal inpul and
output. The connectors thal you use in
your sctup depend on what type of plug
your AC adapter has, and what type of RF
conncctors you need to connect to your
TV and cable converter.

Checkout and alignment

De not hook up this deviee unless-you
are properly authorized to do so. As we
continue, we will presume that you have
received the proper authonzation.

The first step is to plug the output from
the AC adapter into J3. Using a volimefel,
check for + 12 volts at the positive side of
C20. Then check that you have +35 volts
at pin 16 of 1C2.

The next step is to tune to a scrambled
station and connect the circuit between a
cable-TV convenicr and your television.
(Jack J1is the input jack, and )2 isthe jack
for output to your TV.) Make surc that
switeh Sl is in the open position (not
shorting the oulput of IC] to ground).
Then adjust potentiometers R! and R17 to
approximatcly the 12 o'ciock ™ position.
To set the coils in their approximate loca-
tion, turm the slugs counterclockwise until
the top of the slug is even with the top of
the coil. Then wm the slugs clockwise as
follows: T1, 2%4 tums; T2 and L2. 3 turns.
With those adjusiments in their approxi-
mate locations, you can go on to the fine
tuning of the eircuit.

Using an oscilloscope, check the input
signal level. I it is between 50 1o 70
millivolts. adjust Rl so 1hat you have
about 4 volts on the collector of Q2. (As
mcntioned previously, the valuc of RII
may also have to be changed. } If the input
signal is higher than 70 mV or lower than
S50 mV¥, you will have to increase or de-
crease the voltage on the collector of Q2
proportionally. Next use an oscilloscope
to look at the signal at pin 5 of [C1. Adjust
the 3 coils o keep the level of the video 1o
a minimum between the horizontal-sync
pulses. (See Fig. 4.) When adjusting the
coils. adjust them only Y urmn at a time.
Those adjustments are critical and have to
be accurate. If you sec streaking horizon-
1al lines through the Iclevision picture at
this point, il’s because you arc getiing (oo
much video and arc faise finng 1C2.

Now, using an oscilloscope, look at the
signal at pin 5 of IC2. Adjust R17 until the
signal has a pulse width of !l micro-
seconds. When the pulse width is correct.
you will be correctly gating the video sig-

consinued on page 103
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MASTER THE “NEW ELECTRONICS” WITH McGRAW-HILLS
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Now you can meet the challenges
of today’ incredibly rapid changes
in electronics quickly and easily.
This professional level electronics
learning series is as innovative as
the circuitry it explains and as
fascinating as the experiments

you build and explore!

From digital logic to the latest 16-bit microprocessor,
you master one subject at a time with MeGraw-Hill Concept
Modules sent 10 you one at a ime, once a month, to make
up the compicte CONTEMPORARY ELECTRONICS
SERIES. Each module of the fificenin the Senesis aunique

blend of “hands-on” experience, interactive audio cassetes,

and vividly illustrated printed support matenals. Together

——t
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they will prepare you for tomorrow's better jobs or advani
ment in your present position by staying current with today
clectronics revolution. |

Understand Digital Logic...
Microprocessors. .. Optoelectronics
Here’s an extraordinary opportunity to update your

understanding of today's most impertant technological
changes in electronics. You can start from scratch oruse th
Series to update yourself. You cover the latest integrated
circuits, including TTL, CMOS, and ECL digital circuits;
op-amps; phase-locked loops; microprocessors; and opto,
devices such as LEDs and LCDs.

Perform Electronic Experiments

With your first module you'll use the latest digital int
grated circuits to build an oscillator circuit that demonstral
digital signals— verified visually by the flash of light emittit
diodes (LEDs).

You'll learn concepts applicable 1o all electronic cir-
cuits. With the first module. you will be able to idenufy th
major passive components. like resistors, capacitors, indu
tors, diodes and transformers, and active components suc
as transistors and integrated circuits.
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Flectronics Series

Each Concept Module goes right to the heart of the
atrer. You waste no time on extraneous material or out-
ated history. It’s a fast. efficient, and lively leaming experi-
1ce, a nontruditional approach to the most modem of
sbject matter.

Construct And Use New
Explorer Design Lab
What's more, laboratory expeciments you perform as
u expand your Explorer Design Lab system reinforce
sery significant point. All projects are designed to enhance

xd support your interaction with the cassettes and speciat——upon passing |

xt matenals.

This essential hands-on experience with actual elec-
onic componenls gives you a clear and simplified under-
anding of contemporary electronics, Every module will
iclude additional components that you mount on your
«panding Explorer Lab system. You'll use your Lab
woughout the Seres and later to design, build, and test
dur own circuits.

¥ith vour first module voulf use

Yit solderless breadboarding systerm. As vou add additional boards to
reate your Explorer Design Labyou retain the ability to connect and budld
wereasingly complex circuits eastly and quickly,

When you have received Module 15, you also have a
vide variety of contemporary componenls you can Con
inue to use for your own design projects. The principles you
vill have mastered in your Sedes will apply to all contem-
)orary electronic circuits, right up to tomorrow's latest
/LSU's (Very Large Scale Integrated) circuitry,

Unique Interactive Instruction
Makes Learning Easy

With each new module you will receive a McGraw-Hill
Action-Audio Cassette, a remarkable technique of inter-
wlive instruction. Each tape creates a dynamic discussion
hat not only quickly communicates the facts, but makes
wu feel that you are participating in a lively dialogue with
:xperts in contemporary electronics who provide you with
irsthand information in a warm and provocative way,

Your ability to rapidly make this knowledge your own

is further aided by a strikingly original method using dia-
grams, explanations, illustrations, and schematics to drive
home and reinforce the meaning of all important points.
Carefully indexed binders contain this material as well as
the instruetions to guide you through your “hands-on” lab
experiments. Finally, having completed the Series, you can
be awarded a 1

Certificate of
Achieve- Fledromc
ment from Cac

McGraw-Hill ! e

S :
an optional Yo/ ‘II‘
—r

ﬁ.nal cml g‘ -
nation. R S

Knowledge of the New Electronics

This program is for anyone who has an interest in
electronics. [t's designed for you whether you are someone
looking to find new directions in this wide open field...or
the kind of person who wants to understand what's going on
in the world around you . .. you could be a teacher who
would benefit from a refresher course in contemporary cir-

' cuits, components, and applications. . _a manager or supet-

visor in an electronics related business or industry...an
engineer in another field who finds electronics playing an
ever more important role in your work. It's even for the
electronics engineers

v 4

SUBSECT IN people with similar
C%Egg'l["‘lnpgﬁll(\jg" backgrounds who feel
Digital logic their training is out-of-date.
S erEia McGraw-Hill's
» Digital guies | TTL,
CMOS, ECL, NMOS) Contemporary Elec-
» Flip fops tronics Series offers you
s Counters and Regiviers the quickest and probably
J ch-a:'}lﬂ ;:::;J\IPPFC‘NM least expensive learning
O (ZEI A Mt method available today,
d'“’ "}l"‘ mgri"' HESS and the only one with

s Clrcult anulysis. LCR
nelworks

» Tramistors {hipolar and
FETs}), dodes and
ihyristion

o Inicymuied circudts {linear
und digial)

* Oscillators

» ()Epmlectmu‘cs

s [dicroprocessors

» Vollage Regulation

» Advanced Digital Convepts

Continuing Education Center
3939 Wisconsin Avenue
Washington, DC 20016.
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FiGi. 1—A SIMPLIFIED DIAGAAM showing the basics of the MHD power
generator Is ahown. As discussed ip the text, the model that we'll Builg Is
ditteren! In seveial respects.

jet. energy ean be extracted and delivered o an external load,

We see that some of the major faciors that govern the voltage
and current generated include the gas velocity and the magnetic
field strength. Also important are the electrical cenductivigy of
the iﬁs and the design and placement of the electrodes. Once
you butld the basic model and have 1t.working properly. those are
the factors that you should vary if you want lo ity to improve the
performance.

Minimizing losses

The design of an efficient MHD gencrator is not a easy task.
The study of cleciromagnetics, fluid mechanics, and heat trans-
fer are involved. However. let’s look a1 some of the ways lo
dcsign 2 generator to keep losses 10 a minimum,

One of the most important loss faciors is that of the Hall effect.
When electrons move through the magnetic field, they are sub-
jecttv a force, F (called a Lorens: force). thatis perpendicular to
both the direction of electron flow, 1, and to the magnetic field.
F = eu_x B, whereeis the charge of an eleciron, As aresult of
that force. the elecirons do not move in a straight path between
the elecirodes. [nstead. they tend to fow to one end of the
colleeting electrede: thus. an electric field is generated.
However. the elecirode simply shons the electric field. and so
short-circuit currents flow in the electrodes and dissipate power.
Those Hall-effect losses can be reduced by using a segmenred
elecirode. as we will do in our model. That is, instead of using
one pair of plate-like electrodes as shown in Fig. 1, we will use
three smaller, independent seis of electrodes.

End loss is another factor that can reduce the effeciency of an
MHD generator. End loss occurs because @ shunt path between
the eiccrrodes is provided by the gas at the entrance and exit
points of the gencrator channel. If the conductivity of the gas is
high. the shunt currents at each end can inlroduce significant
losses. End losses are neduced as the length of the channel
increases with respect to its width. They can also be reduced by
extending thc magnetic field past the electrodces.

There ure also efectrode fosses due to the fact that the gas at the
electrodes is cooler than that of the rest of the chamber, and thus
its conductivity is low. Those losses can be reduced in our model
by keeping the flame as large and as hot as possible.

There are losses due 10 to skin friction {fluid dynamic loss)
And there are also losses due to heat iransfer (which can be
reduced by increasing the ratio of channel volume to surface
arez). Because we are using permanent magnels in our model,
we will not concern ourselves with losses due to producing the
magnetic field. However. in @ commercial MHD plant. those
lusses would be an important consideration.

How does a gas conduct?

The gases used in the MHD generator become conductive
through a process known as thermal ionizarion. As the tempera-
ture of the gas is increased. the Kinetic energy of the bound

¢lectrons increases until it reaches & point where the electrons are
no longer bound to the atoms of gas. At that poim, because of the
free electrons, the gas becomes elecirically conductive. That
high-temperature, electrically conductive gas is called aplasma.
In the plasma. along with the free electrons. there are aiso
positive ions of gas (the atoms from where the electrons were
criginally bound). It is those free electrons and positive ions that
are captured by the electrodes in the plasma. thus inducing the
load voltage.

The temperature required 10 ionize a gas is usually extremely
high, about 4500°C. Wc can reduce the ionization temperature
by seeding the gas with an alkali metal that readily ionizes at
much lower lemperature. {An alkali melal is umivalent=—-l has
only one outcr-shell electron. thus it ionizes al a relatively low
wmperature.) Potassium nitrate (which we'll use) and cesium
nitrate arc lwo alkalismetal salis that are commonly used for that
purpose. We will use a small butane torch (with an output of
about 1370°C) to achieve the temperature needed to ionize the
seeded gas.

Why MHD?

New research 3s being conducted on the MHD generator for
sevcral reasons. First. the MIED generator promises 1o use fuel
more cfficiently than conventional generators do, especially
when il is used as a toppivg cycle in & gencrating plant. In other
words, MHD gencrators will not be stand-alone plants. Let’s see
how they [l be sel up.

After the hot gas passes through MIED the channel, it is loo
cold 10 be sent 1o anather MHD generator. However, that gas is
hot enough to uperale 8 conventional sicam turbine. thus produc-
ing addinonal clectricity. A commercial power plant using an
MHD generaior as a topping cycle is expected to be able to work
with an cfficiency of over 45% . Present-day coal-fired planis that
use scrubbers obtain yn effeciency of about 34%.

Another reason for renewed interest is that the MHD generator
can use all conventionat fucls, and it can use high-sulfur coal in
an ecologicatly safe manner. (The particular fuel choice for an
MHD power plant would depend on where the plant was locaicd.
For example. 1o make use of its large coal reserves. coal-fired
gencrators would probably prevail in the United States.) Scrub-
bers, which remove sulfur from the smokestack emmisions of
coal plants. are notl needed for MHD generators because the
sulfur combines chemically with the ion seed and can then then
be separated and sold. In a coal plant. the sulfur is left in a
useless limestone sludge.

There are some problems that have vet to be overcome. First
the cost of MHD generating plants has to become economically
eompetitive with other types of electric plants. And the re-
liability and life expectancy of MIHD generators has lo be in-
creased. The major problem is thal the electrodes deteriorate
quickly because of the exiremely high iemperature of the gas in
the generator. However. work has been done (at Avco Everett
Research Laboratoty) to suggest that water-cooled copper elec-
trodes with stainless-steel and platinum cladding could have a
lifetime of up to 8000 hours,

But. a question that remains unanswered is: How close is
MHD power generation to being commercially viable? The geal
of the National MHD Program (sponsored by the U.S. Depan-
ment of Energy) is to have commercial MHD posver stations in
the carly 1990's. Technologically. that is a fair timetable. But
because of a luck of available funding. it is doubtful that com-
mercial plants will appear that scon. However. the USSR is
currently constructing their &500. That 500-megawait. natural-
gas-fired MHD generator is expected to be completed before the
end of this decade.

Bullding the MHD generalor

All of the materials that you'll need 10 build an MHD gencra-
tor model are shown in Fig. 2, We'll begin construction with the
segmented-elecirode assemblics. First mold and cut a block of
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FIG. 2—ALL OF THE MATERIALS that you need to make a working MMD
generalor modet are shown hera.

FIG. 3—YQOu NEED A PIECE of perforated construction board. about one
Inch square, to use as a templiate for slectrode spacing.

FG 4—THE BOTTOM SEGMENTED ELECTRODE la shown here beldre
Installation.

clay approximately % inch thick by 1% inches wide by 244 inches
long. Then center a piece of perforated construction-board
{about | inch square} on the clay block. Thut perforated board,
whose holes are spaced on Vio-inch centers. is used merely as a
template lor spacing and inserting the graphilc elecirodes. You'll
want (o make sure that the top and botom electrude sets are
spaced similarly. Although the actual spacing is not important.
stant by leaving o inch between each electrode segment.

Nexi gently insert the clectrodes through the board and clay as

‘DUTPUT 1

FIG 5—THE "PINOUT™ of the elecircde a8semblies. In a commercial MHD
generator. sach 5¢1 of electrodes would leed ltg own Inverter Lo be GOnvert-
ed to AC,

PARTS LIST

e pound modeling clay. oven baking
5 0.036-inch diameter carbon pencil [8ads
‘1 sQuare inch perforated construction board
ounce potassium nitrate (KNO4)
Alcohol-1amp wick
3 Coramic magnets ¥ x % x 1nch
3 Steel {pole and support) pieces 0,095 x 1 x Jinches
1 container with cover {about 1 X 3 inches} for alkali-salt solution
1 butane torch (Radio Shack 64-2164 or similar)
Misceltaneous—alligator-Chp leads, ceramic paper
A Kil of all parts ia avallable irom Images Co., South Richmond'
Hill Station, Jamalca, NY (£419. The price of the kil is 530 includ-|

ing the lorch, $20 withoul the torch. Please add $2.50 to cover

postage and handling.

shown in Fig 3. Use three electrodes 1o begin with. You want
about ¥-inch of (he grapmie to be shicking out on top (for
connecting to clip leads), and ahout ¥-inch into the channel. 1f
an clecirode is too tong. simply pinch and snap it at the desired
length.

To muke the second (botiom) segmented electrode. form some
clay into a rectangular shape. Ve X ¥ X 2 inches. {The thick-
ness of the clay should match the thickness of the center magnet
thut you'll be using.) Now insert three graphite elecirodes. Use
the perforated board to help set the spacing between clectrodes
the same as in (he (0P clectrode set. The battom segemented
electrade should be similar to that shown in Fig. 4.

When you have completed making the segmented-electrode
assemblics. remove the perf-board template. Wrap the units
loosely in aluminum foil and bake them in an oven at 375°F (or
an hour and a hatf. leaving the door of oven open approximately 2
inches. Afier baking. remove the asseinbly and allow o cool.
Conncct an alligator-¢lip lead to cach of the electrodes. If you
want, you can connect all of the 1op segments together and all of
the bottom segments together. although in a commercial MHD
gencrator. each set of electrodes is connecied 1o its own load (or
its own inverter 1o be converted to AC) as we show inFig. 5. Ifan
electrode breaks when you're connecting the test leads. use a
straightened paper clip 10 push the electrode out of the ¢lay. and
replace it with a new one. You can also use that technique when
the electrodes wear out from use.

The next unit 1o construct is the sceder. which is used 10 feed
the alkuli-metal salt selution into the flame. Almost any smail
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FIGG. &—THE SEEDER USED in our model was made from & coin tube.

FIG. 7=—ASSEMBLING THE POLE pieces and magnets to torm the MHD
chamber cOuldn’ be easier,

FIG. B—TE ELECTROOE ASSEMBLIES should be placed between and on
top of ihe suppori pieces as shown.

comainer with a tight-fizting lid can be used for the seeder. (The
one shown in Fig. 6 was made from a plastic. tubular coin case
that was used Lo store nickels.) Drill a hole near the edge of the
lid large enough for the wick o pass through. Feed the wick
through the hole and replace the lid back onto the container. To
make the solution for the seeder. mix onc part potassium nitrale
with three parts water.

The next step is 10 arrange the three ceramic magnets and the
three meial pofe pieces as shown in Fig. 7. (Be sure to use
ceramic magnets. We have found that very poor results are
obtained if other magnet types are used.)

When that is done, we can install the electrode sets. Place the
bottom segmented electrode in first. Make sure thal the clip leads
are atiatched before inserting it between the magnets. Toensure
that the botlom electrode will fit snugly between the metal
SUPpOrt pieces. YOU may wanl 1o wrap somw ¢eramic paper
around it.

The Lop sel of elcctrodes just has 1o be placed on top of the
assembly. Make sure that that set is directly on lop of 1he bottom
set. Leave about ¥4 inch between the tips of the top and bottom
segmented electrodes. When you atiach ¢lip leads to each of the
top electrode segments. your assembly should look like that
shown in Fiz. 8

Operation

Caution: Before you even tum the unit on, keep in mind that
the generator can get very hot, so be careful.

Tooperate the generator, fillthe seeder unit with the atkali-salt
solution. Make sure that the clectrodes are between thie two pole
pieces and not louching either side. Place the seeder unit at the
entrance of the channel with the wick facing into the channel.
You want the wick to feed into the flame just ahcad of the nozzle
of the torch.

Connecl one set of output leads to your voltmeter. Start on a
scale that reads about one volt, Following the manufacturer's
instructions, start the torch and position it 5o that the base of the
flame is just touching the wick, with the main flame projecting

traight into the channel. Allow 20 seconds for the unit 1o heat
k). and try to obtain as large and as hot a lame as you can. You
ould then observe a voltage reading on your meter. With the
generator operaling, cautiously move the torch one degree in
each direction. You will hit a point where the voltage-output
peaks. Don't forget this rule of thumb: The larger and hotter the
Aame you're able o maintain in the MHD generator. the higher
your voltage output will be.

Troubleshooting

Using your volimeter, measure the potential between the elec-
trodes in each picce of clay. If a voltage is present, it is due to
moisture in the clay. (The vollage is coming from some clec-
trochemical reaction. } Either bake the ¢lay again or wait 12 hours
for the moisture (o evaporaie. A simple check for moisture is 1o
sel vour meter 10 read resistance. If you get & reading between
¢lectrode segments of anything other than infinity, there is some
moisture left in the clay.

If you fai! Lo show any voltage when the unit is operating, use
an ohmmeter to check that none of the ¢lectrodes are broken in
the clay; also check all the test leads to be sure that they're in
good working condition, Check the seeder unit (o be surc that
pant of the wick is touching the flame. Otherwise it cannot feed
the salt solution lo the generator. Also, double check the dimen-
sions of unit against the pants list and the photos.

Now that you have your MHD generator working, why not
experiment? For instance, try using more electrodes for better
coupling to the gas. or changing the electrode spacing, A dif-
ferent toreh with a hotier output could be used. You could alsotty
using metals other than steel for the support pieces, or using
larger magnets to obtain a stronger magnetic field. After you've
experimented with changing all of the variables, why not let us
know what You come up with! R-E
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VIDEE.

ADJUSTMENTS

THAT S0)(1U) CAN DO

JOHN D. LENK

Repairing and aligning VCR's isn’t easy, but it is possible to do

some of the work yourself if you know how! In this article we'll
tell you what repairs and adjustments you can make using
standard test equipment.

P 3 IN THIS MONTH"S ART1-
a rt cle we’ll be looking at
some VCR symptoms. and their likely
causes, We'll also look at the steps that
should be followed 10 be sure that your
VCR is properly aligned.

Precautions when installing a VCR

In addition 10 all precautions described
in the service or operating literature for
the VCR. keep the following points in
mind. Avoid placing the VCR in arcas of
high temperature or high humidity. Ex-
posure to those environmental factors can
harm the VCR and (especially) the cas-
sette tape. The rear of the VCR should be
at least 4 inches from the wall to maintain
adequate hcat dissipation. Make certain
that the TV fine-tuning has been properly
adjusted for either channel 3 or 4. The
VCR output is displayed on the selected
channel, but since that channel is not or-
dinasily used the fine rwning may not be
precisely adjusted. Play back a tape that
you know to be good. and adjusi the TV
fine tuming to ger the best picure. Also

make sure that the VCR fine tuning 1$
properly adjusted.

If you have the job of demonstrating
use of the VCR 10 someone. go over the
operating instructions of the instruction
manual in boring de1ail. Although opera-
tion of & VCR is simple to those familiar
with electronic equipment. il may not be
soto the general public. especially since a
VCR has inany more capabilities. and
conlrols. than a TV. As a minimum, de-
scribe how to do the following: warch the
TV, record a TV program. record one
program on the VCR while watching an-
other on the TV set. use the automatic
recording timer te record while away from
home. play back a recorded tape. [f you
can not do any of those yourself, do not
attempt 1o service that VCR until you have
studied the instructions. please!

One point often confused by 1hose fa-
miliar with Beta or VHS. but not both, is
in loading and unloading the cassette.
With Beia. when the cassetie compart-
ment lid is ¢losed. the tape is automat-
ically loaded. For VHS. tape loading
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occurs afier the lid is closed and the pray
button is pressed.

To remove a Bela casselte, make sure
that the power is tumed on. and that the
VCR is in the sTop mode. Press gJECT,
remove the cassette, amd close the lid.
When a Beta compartment lid is raised by
pressing the EJECT button, the tape is au-
tomatically unloaded, and the cassene
supply and take-up recls disengage from
the tape drive motors. (On some Beta
VCR's. the eject button cannet be
pressed except in the sToP mode. In other
Beta VCR's. the EJECT button Can be
pressed. dut does not actuate the circuil
unless the VCR is in sTor.)

For VHS. when the sToe button is
pressed. the tape is unloaded. The cas-
sette can then be removed by pressing the
EJECT button to release the cassette hold-
cr.

Checkout procedures for a VCR
Before we zet into the detailed service

notes where we discuss specific problems

related to the major funciionat sections of
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a YCR. let us go over some simple, ob-
vious sieps lo be performed before you
start any service {and long before you tear
mto the VCR).

If the video playback or the TV picture
is bad, sel the program select swilch o
TV and check piclure quality for cach TV
channei (using the TV channei sclecior).
If the picture quality is still bad, check for
defective antenna conneclions {or a faulty
TV). Also check the TV fine tuning.

If the TV picture is good when the
program sclect switch is set to TV. but the
video playback is not good. set the pro-
gram selectswitch to VCR. tum the TV 1o
the inactive channet (3 or 4), and check
reception on each channel by changing
the seiting on the ¥YCR channel selector.
If picture quality is bad. or there is no
picture on all channels, it is possible that
the TV fine wning is vot properly ad-
justed. IT the prublem appears only on
ceriain channels, the VCR finc luning is
suspect {as is the YCR wner).

I picture quality is good when vicwing
a TV broadcast through the YCR, try re-
cording and playing back the program.

IT noise is apparent (resulting in poor
picture quality on playback but not when
viewing through the VCRY) it is possible
that the video heads are dirty thead gaps
are slightly clogged). If there is sound but
no picture, the video head gaps may be
badly clogged. If the playback piciure is
unstable with a new TV set (never pre-
viously used with the VCRY), it is possible
that the TV's AFC circuits are not com-
patibie with the VCR. (\We'll discuss that
problem latter on.} If there is color beat
{rainbow-like siripes on the screen) the
problem may be interference rather than a
failure in the VCR or TV.

Let’s now go over specific symptoms
and possible causes for some basic VCR
troubles.

Record button cannot be pressed

Check that there is a cassette installed
and that the safety lab has not becn re-
moved from Lhe cassette. If nccessary,
cover the safety tab hole with 1ape. (The
safety 1ab engages a plunger rod or switch
when the casselte is inserted and the lid
closed.) In most Beta systems. the REC-
ORD button cannot be pressed unless the
rod is pushed down by the lape. In VHS.
the tab prevents a switch from closing.
Closing the switch disabtes 1he record op-
eration. [T you want to keep a recorded
program from being accidenrally erased,
you break off the tab so that the plunger is
not pushed down. for Beta, or the switch
can ciose, for VHS. and the record func-
tion is disabied. [f you want to record on a
cassette with the tab removed. cover the
tab hole with vinyl lape,

No E-E picture.

If there is ne E-E picture, check 1hat the
VCR program sclect switch is in 1he cor-

rect position. Also check the fine tuning
on the TV. (The term E-E. or Electric-
to-Eleciric. can be explained as foliows.
When the VCR is in the record mode, the
record oulpul circuit is also connected to
the playback inpul gircuit so thai the video
signal to be recorded can be monitored on
the TV. Since the magnelic compenents
{head. lape. etc.) have nothing to do with
that signal. and the signal is passed di-
rectly from one electrical circuil Lo an-
other, the funciion is called the E-E mode.
When the heads and tape are involved in
the normal record/playback ecycle. the
term V-V, or Video-to-Video is sometimes
used.]

No color, or very poor color

If there is no color on playback . check
the fine wning on the TV. If the VCR fine
1uning is misadjusted during record, color
may appear while recording, but may not
appear during playback. Always check
the fine tuning of both the VCR and TV as
a first step when there arc color problems.

Playback plcture Is unstable

If you have periodic problems of pic-
ture instability, check the following: Has
the VCR been operaled in an arca having a
different AC linc frequency? While re-
cording. it is possible that a fringe-arca
signal was weak {iniermittently) so that
the video sync signal was not properly
recorded? During recording, could 1here
have been some interference or large fluc-
tuations in the power supply vollage?
Could the casseute tape be defective.
Could the tracking contro} be improperly
adjusted.

Both Beta and YHS machines have
some form of tracking conirol tha adjusts
for minor variations between tapes re-
corded on one machine and played back
on another machinc. If the physical dis-
tance between the control head and video
heads is different for the iwo machines,
the playback signils are not syn-
chronized, even though the servo is lock-
ed to the CTL signal. That condition can
be corrected by physically moving the
control/audio head stack in relation to the
scanncr. {That is one of the recommended
service adjustment procedures for some
VCR’s.) But it is more practical to use the
front panel tracking control. which shifts
the relationship of CTL signal to the video
tracks electrically.

Snow or nolse during playback only
Check the tracking control?

Sound but no plcture

Check for very dinty video heads. The
same holds true for excessive black-and-
while snow.

Tape stops during rewind
If the VCR has a memory counter. is
the counter switch on? If the memory
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switch is on. the tape stops automatically
at 999 during rewind {on most VCR's).

Rewind and fast-forward problems

If the rewind and fast-forward buttons
can not be locked or operated. check to
sec if the cassette tape is ateither end of its
travel If the tape is at the beginning. re-
wind does not function. Fast forward docs
not function if the tape is at the end.

Cassette will not eject
Is the power on?

Feedback when using a mlcrophone

Keep the microphone away from the
TVY. Tum down the TV volume.

Tape-speed-related problems

Those include such things as a noise
band in the playback picture and picture
instability with too high or too low
pitched sound.

In some VCR's. the tape is automai-
ically locked to the comect speed by the
servo. However. many VCR s also require
some manuai switching. For example,
certain Beta VCR's have a front-panel
switch 10 select between Beta Il and Bera

1[. as well as a rear panel switch for Beta
1.

Some VCR service suggestions

The following points sunimarize some

practicul suggestions for servicing any
VCR.

Initial setup

When a VCR is firstconnected o a TV,
it is likely that the unused channel (3 or 4)
of the TV is not properly fine tuned. When
fine wning 1the TV. operate the VCR in the
playback mode using a known good cas-
sette, preferably with a color program. IT
you Iry to fine ne the TV in the record or
E-E mode, both the YCR and TV tuners
are connected in the circuil, and the pic-
Lure is affected by either or both tuners.
With playback. the picture depends only
on the TV wner. Once the normally un-
used channel of the TV is finc wned for
best pieture, the VCR tuner can be fine
tuned as necessary.

Replacing a tuner

In many VCR’s. the entire tuner is re-
placed as a unit in the event of failure,
although some manufacturers suppiy re-
placerent parts for their luners, and in-
€lude adjustiment procedures for the wner
in the service literalure. As a point of
reference. a typicat VCR wmner (including
the [F) produces | volt P-P of video into a
75-ohm load. Typically. the audio output
from the tuner is in the = 10- to = 20-dB
range.

Replacing an RF modulator
Inmost VCR's. the RF modulator must
be replaced as a package in the event of
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failure. No adjustments or parts replice-
ment are possible. If you have proper au-
dio and video inputs (and power) to the
modulator. but there is no output {or low
output), the modulator is most likely de-
fective. As a point of refercnce. a typical
RF modulator produces 000 microvolts
into @ 75-ohm load {or 2000 microvolts
into a 300-ohm load) on the selecicd
channel.

Black-and-white picture circults

Although the black-and-white (or lu-
minance) circuits of any VCR are very
complex. they are not the major cause of
trouble. Mechanical problems are on top
of the list, closely foliowed by servo and
systcm control tmwubles. Also. although
many circuits are involved, all of the cir
cuits are found in three or four IC’s. If all
clse fails. you can replace the few ICs,
one at & time, until the problem is solved.

tion process. If very excessive carrier
passes through the demodulator. you may
get a negative picture. Recheck all carrier
lead adjustments,

Most adjustient procedures include a
cheek of the video output Ievel {typically |
volt P-P). If thc VCR produces 1he comect
cutput level when playing back an align-
ment tape. but not from & tape recorded on
the VCR, you probably have a problem in
the record circuits. The record current
may be low (one symptom of low record
current is snow). or the white-clip adjust-
ment may be off. Look for details of those
two adjustments in the manufacturer’s lit-
erature.

Servicing color circuits

As in the case of biack-and-white, the
color (or chroma} circuits of a VCR are
very complex. but not nccessarily diffi-
cult to service (nor do they fail as fre-

af only mechanical problents were that——quently ss the mechanical section).

simple!)

The first step v Servicing luminance
circuits is to play back a known good tape,
or an alignment tape. That will pinpoint
the problem to playback or record cir-
cuits. or both. Then rin through the clec-
trical adjustments that apply to lumi-
nance. Or picture, using the manufac-
turer’s procedures.

If playback from a known good tape has
poor resolution (picture lacks sharpness)
look for an improperly adjusted noise can-
celer circuil. and for bad response in the
video-head preamps. When making the
manufacturer’s adjustments. study the
stairstep or color-bar signals for any tran-
sients at the leading edges of (he white
bars.

If the playback has excessive snow, try
adjusiing the tracking control, since mis-
tracking can cause snow. Then try clean-
ing the video heads before making any
exicnsive adjustments. (Cleaning the vid-
¢0 heads clears up about 50% of all noise
or snow problems.) If neither of those do
the trick. then try electrical and mechan-
ical adjusiments. Make mechanical ad-
justments only &s a last resort (even
though snow and mistracking can be
caused by mechanical problems).

If playback of a known good tape pro-
duces smudges on the leading edge of the
white pans of a test pattem (from an align-
micnl 1ape) or a picwre. the problem is
usually in the preamps, or in adjustments
that match the heads 1o the preamps. The
headipreamp combination is not re-
producing the high end (5 MHz) of the
video signals. The adjustment procedures
usually show the head/preamp response
characieristics.

If you sec a herringbone (beat) pattemn
in the playback of a known good tape.
look for carrier lcak. There is probably
some unbalance condition in the FM de-
modulators or limiters. allowing the origi-
nal carrier to pass through the demodula-

Again. the first step i color-circuit ser-
vice is to play back an alignment tape.
followcd by a check of all adjustments
pentaining to color. As in the black-and-
white circuits, when performing adjust-
ments, you are tracing the signal through
the color circuits. (At least that is the case
in most well-written VCR service litera-
ture.)

There are two main points to remember
in regard to VCR color circuits. First.
most color circuils are contained within
[C’s. possibly the same [C's as the black-
and-white circuits. Also, both circuits are
interrelated. If you find correct inputs and
power Lo an |C. but an absent or abnormal
output, you must replace the IC. A possi-
ble exception in the color circuits are the
various filters and traps located outside
the IC.

Second, in most VCR's, the reference
signal input to the color converters conxes
from the same soutrce for both playback
and record {from crystal-controlled os-
cillators). If you get good color on play-
back. but not on record. the problem is
definitely in the record circuits. However,
if you get no color on playback of a known
goad tape. the problem can be in the color
playback circuits or in the common refer-
ence signal. A good place (o start color
circuit signal tracing is to check any com-
mon source reference signals. Then check
the AFC signals. If any ol thosc signals
are missing {or abnormal). the color will
be absent or abnormal.

The following describes a few VCR
color circuit failure symptoms, together
with some possible causes.

If you get a "barber pole™ cffect, in-
dicaring a loss of color lock. the AFC
circuits are probably at fault. Check that
the AFC circuit is receiving the horizon-
tal-sync pulses. and that the AFC voliage-
controlled oscillator (VCOY} is nearly on-
frequency. even without the correction cir
cuit. (Most clectvical adjustments include
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such a procedure.)

If the hue contol of the TV must be
reset when playing back a tape that has
just been recorded. check the color sub-
carrier frequency using a frequency coun-
1er.

If you get bands of color several lines
wide on saturaled colors (such as altemate
blue and magenta bands on the magenta
bar of a color-bar signal), check the auto-
matic phase-control circuits. as well as
the 3.58-MHiz oscillator frequency.

If you get the herringbone (beat) pat-
tern duning & color playback. try tuming
the colot control of the TV down to pro-
duce ablack-and-white picture. If the her-
ringbone is removed on black and white.
but reappears when the color control is
turned back up, look for Icakage in both
the color and luminance circuits.

If you get flickering of the celor during
playback, look for failure of the automatic
color-control system. It is also possible
that one video head is bad {or that the
preamps are not balanced), but such con-
ditions show up as a problem in black-
and-white operation.

If you have what appears (o be very
severe color flicker on a Beta VOR. you
may be losing color on every other field.
That can occur if the phase of signal is not
shifted 180° at 1the horizontal-sync rate
when on¢ head is making its pass. The
opposite head works normally, making
the picture appear at a 30-Hz rate.

If you lose color after a noticcable
dropout. look for problems in the drop-
out-compensation circuit. Most VCR's
have some form of dropout compensation
circuit 10 sense any dropout of recorded
signal. Those circuits compensate for
dropout by using the preceding horizontal
line signal. It is possibie that the phase
reversal circuits have locked up on the
wrong mode after a dropout. In that case,
the color signals have the wrong phase
relation from line to line, and the comb
filter is canceling all ¢color signals.

It’s usually easy (o spot total fajlures in
the servo system. [f a servo motor fails to
operate. check that the power is applied 1o
the motor at the appropriate time. I power
is there, but the motor does not operate,
the motor is at fault (bumed out. open
windings, etc.). If the power is absent,
trace the power-supply line back to its
source. See if the system control ¢ircuits
(usually a microprocessor} are delivering
the necessary control signals.

The problem is not so easy to locate
when the servo fails to lock on either (or
both) record and playback. If the control
signal is not recorded (or is improperly
recorded) on the control track during rec-
ord. the serve cannot lock properly during
playback. So your first step is to see if the
servo can play back a properly recorded
tape.

There are usually some obvious symp-
tomns when the servo is not locking prop-
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erly. Ofien there is a horizontal band of
noise that moves vertically through the
picture if the servo is out of sync during
playback. The picture may appear normal
at times, possibly leading you to think
that it is an intermittent condition. With a
true out-of-sync condition, the noise band
appears regularly {even though moving)
and may cover the enlire screen at times.

The symptoms for failure of the senvo to
lock during record are ghout the same as
during playback, with one mujor dif-
fercnce. During record, the head-switch-
ing point (the point where head A is
switched off and head B switched on,
usually appearing as a break in the hori-
zontal noise band} appears to move ver
tically through the picture in a random
fashion.

Another way o check if the servo is
locking on either record or playback in-
volves looking at some point in the rotat-

ing scanner or video-head assembly under,

fluorescent light. When the servo is lock-
ed, the fluorescent light produces a blurr-
ed pattem on the scanner thal appears
almost stationary. When the servo is not
locked, the pattern appears to spin. Try
observing the scanner of a known-good
VCR under fluorescent light. Stop and
start the VCR in the record mode, Note
that the blurred pattem spins when the
scanner first starts, but settles down to
almost stationary when the servo locks.

Once you have studied the symptoms
and checked the serwvo playback with a
known good Lape, you can use the resulis
to localize the trouble m the servo. For
example, if the servo remains locked dur-
ing playback of a good tape, you can as-
sume that the ¢circuits between the control
hecad and servo motors are good.

Keep in mind thal servo troubles may
be cither mechanical or clectrical, and
may be the result of ¢ither improper ad-
justment ot component failure {or both).
As a general guideline, if you suspect a
servo problem, start by making the elec-
trical adjustments that apply to the servo,
That may cure the servo problem. If not.
you will at least see if all of the servo-
control signals arc available. A block dia-
gram of a servo-control system is shown
in Fig. 16. That diagram shows whcere in
the servo system the control signals are
found, If one or more of the signals are
missing or abnormal, you have a good
starting point for servo troubleshooting.

If the VCR has rubber belis w0 dnive
servo motors, the belts may sireich (or be
otherwise damaged) and cause servo
problems. If you have replacement belis
available, compare the used VCR belis for
size. Hold a new and used belt on your
finger under no strain. If the uscd belt is
largen or does nol conform to the new
belt, install the new belt and recheck the
servo for proper locking.

Keep in mind that the servo adjust-
ments may be so far from normal that the
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servo simply cannot lock up. The only
sure way to check that is 1o run through the
servo adjustments,

Interc hange operation

When a VICR plays back its own record-
ings with good quality, but the playback of
tapes recorded on other machines is poor,
the VCR is said to hine inverchange prob-
lems. Such problems are almost always
located in the mechanical section of the
VCR (usually in the tape path) and are
often the result of improper adjustment.
The simplest way to make interchange
adjustments is o monitor the RF output
from the video heads during playback and
adjust elements of the tape path to pro-
duce 2 maximum, uniform RF output
from a factory alignment-tape. Generally,
the output is measured al a point ufter
head switching so that both heads are
monitored. But always follow the man-
ufacturer’s alignment procedures.

Wow and flutter

As is the case with audio recorders,
wow and flutter are almost always present
in all VCR's. To find out how much wow
and flutter are present, use the low-fre-
quency tone recorded on the alignment
tape and a frequency counter connected to
the audio line at somc convenient point.
Typically. the low-frequency tone is on
the order of 333 Hz, and an acceptable
tolerance is *0.03%. You will probably
use the period mode of the frequency
counter to make thal measurement. You
can also use the special wow-and-flutter
lest equipmient found in audio and hi-fi
shops, but it is not really necessary. Any
wow and fluter that does not show up
when using the atignment tape and fre-
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quency counter is most probably not ob-
jectionable. The cause of wow and flutter
can be either electrical or mechanical in
origin.

Servicing systems-control ¢ircuits

Each VCR has its own system-control
functions, and you must lcam those func-
tions 10 properly service any VCR.
However, all system-control circuiis have
elements in common. o most VCR'.
microprocessors accept logic-level con-
trol-signals from the VCR operating con-
rols, and from various lape sensors, In
turn, the microprocessor sends control
signals to the various circuits, as well as
drive signals o solenoids and motors. We
will concenirate on the stop control-func-
tions here, since those stop (or failure)
functions are most likely to confuse those
not familiar with VCR's.

Figure 17 shows the basic circuits of a
VHS-system stop control. The VCR is
stopped when the sToP butten is pressed,
when the tape runs to either end (forward
and reverse), or when there is mechanical
trouble.

Both ends of a VIS tape are trans-
parent. The tape passes between an end-
sensor lamp and two end-sensor pho-
lotransistors. When the tape reaches €i-
ther end (supply or take-up). the light
passes through the transparent portion of
the lape onto one of the phototransistors.
When either phototransistor receives
light, it applics a signal to the IC, which
stops and unleads the VCR. The VCR
also stops should the end-sensor lamp
fail. Without that feature. the tape could
break at either end. If the lamp burns out,
the cathode voliage of the Zener diode
increases, and the increase is apphed 1o
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™ used In a typlcal VHS recorder. lis functions inciude sonsing end-of-lape

and excess humldity condliilons.

the stop-system 1C through the Or gate.
The end-oMape condition can be simu-
lated by exposing the phototransistors to
light: that should result in an immediate
stop and unload. The end-oftape function
can be disabled (for service) by covering
the phototransistor with opaque tape or a
cap. Do not remove the light source for the
end-of-tape sensor on a VHS machine!
That is sensed as a lamp-failure condition
by most VHS units.

When changes of temperature and hu-
midity cause condensation of dew on the
surface of the video scanner, that is de-
tected by the dew sensor; and the stop
mode is produced o prevent damage to
the tape and mechanism. In Fig. 17, the
dew-sensor output is applied to the IC
through the ok gate. When relative hu-
midity is less than about 80%, ihe resis-
tance of the dew sensor is about 100
megohms. When humidity increases
above about 80% the resistance drops (o
about 3 megohms, and the voltage at the
junction of the sensor and the resistor in-
creases. That increase is applied o the IC
through the Ok gate, and stops the VCR.

The reel-lock circuit detecis when the
reel motor has stopped rotating, except
whien the tape should not be unning at the
normal speed (unloading, loading, pause,
step slow, etc.). The NAND-gale output is
high when the reel disk is rotating, or
when operating mode signals are applied
to the ORr gate. When rcel rotation stops,
the NAND-gate output goes low, and the IC

causes the VCR o unload and stop. That
can be prevented by applying an override
signal to the or gate. The rotation-detec-
tion signal is developed by diode Jetec-
tors. a Hall-effect element. and magnets
(usually embedded into the reel counter-
pulty). When the reel is rotating. the mag-
netic field also rotates, and causcs the
Hall element to producc a curment. That
curent is rectified and doubled by the
detector to become the rotation-detection
signal. If rotation stops, the aliernating
current slops, as does the detection sig-
nal, and the 1C removes power 1o the tape-
drive motor, preventing damage 1o the
tape. The detector can be checked by
holding the 1ake-up reel, That causes the
take-up clutch to slip (to prevent damage)
but the detector senses that the ree! is not
turning, and produces an automatic stop.

The cassetie-holder trouble-detection
circuil detects if the cassete holder is in
the gject condition (by sensing a switch
that is operated by the holder). If the ¢ject
button has been pushed, the VCR is
placed in the stop mode by the switch. To
disable the cassetie-holder-trouble func-
tion (that is often necessary to do during
service), locate the mechanism that actu-
atesthe switch and hold the mechanism in
place with cellophane tape. In many
cases, it is possible to operate the VCR
through all its modes without a cassette
installed if the switch can be uactuated
manually. Always check that all automat-
ic-stop functions work, and that all by-
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passes and simulations (covers on lamps,
tape on swiiches, ¢tc.) are removed after
service!

Beta VCR's have similar stop functions
{in the event of trouble) but the circuits are
different. The two major differences are in
the end-of-tape and reel sensors. Both
ends of Beta tape are covered with foil.
When the foil at the start of the tape ap-
proaches a forward sensor coil (the coil of
an oscillatur), the Q of the sensor coil
decreases, as does the oscillator output
(indicating that the tape is at the start
position). The rewind sensor operates the
same way, excepl that the rewind-circuit
oscillator-signal output drops when the
foil at the end of the tape passes the 0s-
cillator coil {placing the VCR in the stop
mode, and indicating that the tape must
be wwound). For Beta. the end-of-tape
foil can be simulated by placing a piece of
foil near the coil of either sensor.

_____Ihe reel-sensor circuit of a Beta VCR

usually consists of a phototransistor and
an LED, arranged around the base of a
take-up reel as shown in Fig. 18. The
phototransistor receives light from the
LED; the light passes through the slots at
the bottem rim of the take-up reel base
while the reel s in motion. When ihe
take-up reel stops rotating, the light is
blocked off from the phototransistor.
When that happens, the sensor circuit
produces a signal that places the VCR in
its automatic-stop mode to prevent the
damage to the tape.

£ L-MOTIO
used in Beta YCR's.

FIG. 18—THIS R sensor chreult

Most VCR's have some form of tape-
slack sensor. Slack tape can cause Jamage
{as can condensation, belt rupture, a sud-
den stop of the reel motor, eic.). Tape-
Slack sensors can be checked by visual
inspection and by pressing on the switch
with your fingers to simulate slack 1ape. If
the tape-slack sensors include a micro-
switch (as is the case with most Beta
VCR's), the sensor circuit can be disabled
by forcing sonicthing like 2 match against
the sensor 0 keep the switch from trigger-
ing. (That is useful if you want to mn the
VCR without a tape.)

861 AHYNHE34

o
[~ ]


www.americanradiohistory.com

¢  RADIO-ELECTRONICS

Video-camera sync

[f you have trouble using a video cam-
era (perhaps one not designed for the
VCR. possibly an inexpensive sur-
veillance camera) you may have an inter-
lace problem. Most cameras designed for
use with YCR's—even those from dif-
ferent nianufacturers—are compalible
with any VCR. That's because such cam-
eras have a 2:| inlerlace. Some inexpen-
sive cameras have a random-inierlace.
where the horizontal and verlical Sync are
not locked together. The playback of a
recording made with a random intertace
camera usually has a strong beat pattern
(hemringbone effect). Onc way to confim
a random-interlace condition is to waich
the playback while observing the iast
horizontal line above the vertical-blank-
ing bar. Operate the TV's vertical-hold
controi as necessary 1o roll the picture so
that the blanking bar is visible. If the end
of the last horizonial line is stationary, the
camera has a 2:| interlace and should |
compatibie, If the end of the last horizon-
tal line is moving on a camera playback,
the camera is not providing the necessary
sync and probably has random interlace.

TV AFC compatibillty

If the AFC circuits of a TV are not
compatible with a VCR, skewing may
result. In most YCR literature, the term
“skew™ or “skewing” is used 10 indicate
that the upper part of the reproduced pic-
ture is being bemt or distoried by incorrect
back-tension on the tape (caused by im-
proper mechanical adjusiment). However,
you can get that same effect if the TV's
ARC circuits can not follow the VCR play-
back output. That condition is very rare in
newer TV seis (designed for YCR's and
videodiscs), and appears only in about 1%
of older TV sets (and almost never when
the TV and VCR are made by the same
manufacturer). Sodo not gointo the TV?s
AFC uniess you are absolutely cenain that
there is a problem. First try the Y'CR with
a different TV, then try the TV with a
different VCR.

Once you are convinced that there is a
compatibility problem. the easiest cure is
to reduce the time constant of the integrat-
ing eircuit of the TV's AFC (see Fig. 19):
that’s done by changing the citcuit values.
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FIG. 19—COMPATIBILITY FROBLEMS Pan
someiimes be s0lved by making changes In the
TV AFC's integrating circult.

To reduce the time constant, reduce the
values of either or both capacitors C1 and
C2, reduce the vaiue of R1, or increase the

value of R2. I is generally not necessary
1o change all four values. Be sure i check
the stability of the TV's horizontal sync
alter changing any of thc values in the
AFC circuit.

Maintenance

We'll end this aticle by describing
some typical maintenance procedures for
VCR's. Keep in mind that those pro-
cedures do not necessarily apply o your
specific VCR. When servicing VCR's, be
siure thar you follow the manufacturer's
instructions exactiy. Also, the procedures
here are only the highlights. and onty
cover those ageas common (O most
VCRs. All VCR's have many special-
purpose adjustments that apply to their
particular circuits. However, by studying
the examples here. you should be able to
relale the procedures to a similar set of
adjustment points on any VCR, and to
identify typical signals found in most
VCR's {even though the signals may ap-
pear at different points in your particular
unit).

Cieaning and lubrication

Table 1 shows the recommended main-
tenance intervals for most VCR's.
However, never lubricale or clean any part
not recommended by the manufacturer.
Most VCRs use sealed bearings that do
not require lubrication. A drop or two of
oil in the wrong piaces can cause damage!

CLEAN HEADS IN SM‘I#
DIRECTION AS
TAPE PATH

VIDED HEAD

CLEANER
STICK

FiG. 20— CLEANING YHE VIDEO HEADS. Be
sure 1o always clean In the same direction as the
tape path.

forth. Clean both heads (on opposite sides
of the drum) following the same pro-
cedure. CAUTION: Do not move the
cleaner stick venically while in contact
with the heads. Always clean the heads in
the same direction as the tape path. Clean-
ing across the tape path can damage the
heads.

Audlo control and erase-head

Moisten the cleaner stiek with alcohol.
press the stick aganst each head surface,
and clean the heads by moving the stick
horizontally. as shown in Fig. 21.

Tape-path cleaning

Figure 22 shows the 1ape path for a
typical Beta VCR. Ciean the drum surface
and cach tape-guide surface with a soft
cloth moistened with alcohol. When

TABLE t—SUGGESTED MAINTENANCE

Component Operation

Video Heads Clean every 500 hours

Audic/Control Heads  Clean every 500 hours

Pinch Head Clean every 500 hours

Erase Head Clean every 500 hours

Suppiy Head Clean and lubricate every 2000 hours

Take-up Reel Clean and lubncate every 2000 hours
Fast-Forward Reoller  Clean and ubncate every 1000 hours

Clutch Puity Lubncale at 2000 hours, then every 1000 hours
Rewind 1dler Lubncate at 1000 hours. then clean and lubneate every 1000 hours
Capstan Assembly Ctean every 1000 hours

Loading Gear Ciean and lubricale every 1000 hours

Clean off any excess. or spilled, oil. [n
the absence of a specific recommenda-
tion. use 8 light machine 0il. such as sew-
ing-machine oil. Although there are spray
cans of head cleaner, most manufacmrers
recomniend aleohol and Cleaning sticks or
wands for all cleaning. Methyl alcohol
does the best cleaning job bul can be a
health hazard. [sotropyl alcohol is usually
satisfactory for most cleaning.

Video-head cleaning

Tum the power switch off. and pull out
the power cord. Rotate the video-head
disk by hand to a posilion convenient for
cleaning the video heads. as shown in Fig.
20. Moisten & clcaner stick with alcohol.
lightly press the buckskin portion of the
stick against the head drum. and move the
head disk by turning the motor back and
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ERASE HEAD:

=

CLEANER STICK ~ AUDID/CONYROL
HEAD

CLEAN HEADS IN SAME
DIRECTION AS
TAPE PATH

FIG. 2Zi—WHEN CLEANING the audlo/control
and erase head®, move the cleaning stick hori-
zontally a5 shown.

cleaning the drum surface, be careful not
to touch the video heads with the Cleaning
cloth. Rotate the video-head disk by hand
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FIG. 22—TAPE PATH ior 8 Beta VCR. Note thal the location of the screw adjustments mentioned In the

text are shown in b.

to move the head away from the spot to be
¢leaned.

Tape-path adjusiments

The tape path for most VCR s is critical
to proper operation. For that reason, the
position and height of the tape guides and
heads are precisely adjusted at the fuctory.
Since those components greatly affect
normal tape running. never touch the
them unless necessary. First check opera-
tion of the VCR using an alignment tape
and a known good monitor or TV, 1f the
playback is good, quit while you are
ahead. If you have playback prublems,
then (and only then) make the following
adjustments (which are typical for VCR"s
with a tape path similar to that shown in
Fg. 22).

1. Connect a gol monitor or TV 10
the VCR. and an oscilloscope to a test
point that monitors the video-color signal
output of the playback amplifier circuits.

2. Play hack an alignment tape (vid-
€o portion} and ohscryve the waveform (en-
velope) on the scope. Figures 23 and 24

VIOED HEAD
SWITCHING
POINTS

A 8

=i 1

VIDED HEAD
A=1RB TRACING SPAN "I

FIG. 23—ADJUST THE WAVEFORM 30 that the
amplitude at A s equal to one haif that at B. Nole
that only one period of the wavetorm i shown
here for simphicity.

show some typical envelopes.

3. Adjust the VCR tracking control
for the maximum waveform amplitude on
the scope.

4. Observe the running state of the
tape around the back-tension lever (Fig.
22). If you see any slack at the top or
boitom edges. slightly bend the back-1en-
sion lever (with the appropriate tool) to
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eliminate the sluck.

5. Adjust screw 8 (see Fig. 22-b) so
that the 10p edge of the tape does not hit
against the guide at the side below the
screw.

6. Observe the waveform on the os-
cilloscope. and adjust screws A and B 50
that the amplitude at A 1s €qual to one-half
of the amplitude at B, as shown in Fig. 23.
Note that A is measured at the video-
head-switching point. and B is measured
at 40% of the video-head-tracing span.
Check that slack does not develop along
serew A, screw B, or Lthe lead section dur-
ing those or any other adjustments.

7. Adjust screw € 5o that the tape top
edge does not hit against ihe guide below.
Then adjust screw € and D to make the
waseform amplitude at € equal 10 one-
half that at B, as shown in Fig. 24, While
doing that adjustment. check that the
tape-bottom edge is steadily in contact
with the flange shoulder below screw o.
Also, use an inspection miror to check
for slach along screws ¢, D and the lead
section. The type of mirror used by den-
tists is very handy for checking tape slack
at inaccessible peints. The proper adjust.
ment of screw € will give you the op-
timum waveform as described with no
slack.

8. Ideally, the center portion of the
video-head waveform should be flat after
all the adjustments are comptere. For ac-
ceplable performance, the minimum am-
plitude should be no less than 60% of the
maximam amplitude at the center portion
of the waveform.

9. Switch the scope from the video-
head test point to the audio-output test

int.

10, Play hack the alignment tape (au-
dio portion) and monitor the audio-signal

VIDED HEAD
SWITCHING POINTS

|

e _VIDEO HEAD __
¥ TRACING SPAN "{ C=1p

FIG. 24—WHEHN THE NEXT SET of adil.lﬂmen'ls
ls compicted. the amplHude 8t C should be one
halt that a1 B.

output waveform. Adjust screw E for max-
imum amplitude.

1. Switch the scope back to the video-
head test point. Set the tracking control at
the center position (at the click stop)

12. Adjust screw F for maximum vid-
eo-signal amplitude.

13. Turn the tracking control to the
right and left. and make sure that the
waveform changes symmetrically.
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14. Check operation of the VCR by
recording and piaying back a program. If
the playback is good, you have made all of
the adjustments correctly. Either that or
you have fantastic luck!

Video-head-switching adjustments

Most VCR's have some form of video-
head-swilehing adjustments. Before we
get into some typical adjustments, let us
consider how the switching circuits oper-
ate. The playback signals from the video
heads are amplified and mixed to produce
a continuous noise-free signal as shown in
Fig. 25. Note that the overlap of the sig-
nals from channel | (head A) and channel
2 (head B) at the heads i eliminated by
pulses that switch the channel 1 and 2
outpuis so that channel 1 is off at the
instant channel 2 is on (and vice versa).
The switching pulses are called by various
names (RF switching pulses, drum FF

_pulses, etc.) and originate in the servo
system.

The video-head-switching adjustments
for Beta and VHS are essentially the
same. but with minor variations. In both
cases you connect a scope to the video
output of the VCR, and trigger the scope
with pulses from the servo. Then you in-
sert an alignment tape. and play back a
color-bar signal. For VHS. the display is
something like that shown in Fig. 26 on
both channels, except that the switching
pulse is inverted on one channel. (Gener-
ally, it is necessary to set the scope's trig-
ger slope to ** +  for one channel, and 10
* —" for the other channel.) With VHS,
you sel the switching adjustment so that
head switching oceurs 6.5 horizontal
lines (6.5 H) before the stan of the vertical
sync pulse, as shown in Fig. 26. (If you
don't know the difference between the
vertical-sync pulse and the equalizing

DVERLAP
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i

| 1!
I fogig |

CHANNEL
TRIGGER EQUALIZING
POSITION PULSES

VERATICALSYNE
FHUNIT FORCH

bt 3.5 H—pebt—3H i
: i

¥
i | e
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1
HEAD
SWITCHING
FOINT

SWITCHING
PULSE

FIG. 26—VIDEO-HEAD-switching-poinl ad]ust-
menis are made while observing ihe video Gut-
Put of & mecorder. The output wavelorm shown
here is tor 8 VHS VCR.

pulses of a TV signal, please stay away
from my YCR!) Because it is difficult to
measure 6.5 H, you may want to measure
for about 220 microseconds between the
start of the scope triggering and the equal -
izing pulses instead.

Most Beta serviee literature recom-
mends that the switching pulse occurs so
that there is a 7-H (+0.5 H) difference
between the edge of the switching pulse
and the front edge of the vertical-syne
signal, as shown in Fig. 27. Often. there
are two adjustments (one for trailing and
onc for leading edge of the switching
pulse).

No matier what is recommended by the
VCR service literature, keep the follow-
ing in mind when you make the head-

CHANNEL | BEFORE SWITCHING

CHANNEL 2 BEFORE SWITCHING

RF SWITCHING PULSES

CHANNEL ¥ AFTER SWITCHING

CHANNEL 2 AFTER SWITCHING

CONTINUOUS DUTPUY SIGNAL

FIG. 25—THE SWITCHING PROCESS shown here produces a conlinucus output signai from the two

video heads.
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RF SWITCHING PULSE
/ TRAILING EOGE

| VERTICAL-SYNC PULSE
|
I

L
s

FIG. 27—FOR A BETA VCR, mosi literslure rec-
ommands & T horizonial-lina ditterence between
the trailing edge of the switching puls# and the
tronl edge of the vartical-Ayns pulse.

1.58 MHz

2 MHz 5.0 HM:

FIG. 26—THE RESPONSE OF 8 typical playback
preamp.

switching adjustments: If head switching
occurs 100 soon, a narrow band of noise
may appear at the bottom of the picture on
the TV being used 1o monitor the VCR. [f
the head-switching pulsc is late, noise ¢can
be introduced during vertical sync, possi-
bly resulting in vertical-sync problems.,

Video-head resonance adjustments

Since the playback signal from the vid-
eo heads is on the order of a few milli-
volts. their output is amplified by one or
more preamps. The preamp circuits are
provided with controls that make it possi=
ble te adjust video-head resonance and Q
to produce an overall flat response {or
some particular respomse). Figure 28
shows the response of a typical preamp. It
was oblained by playing back the RF-
sweep portion of an alignment tape. Typ-
ically, you set the adjustmenis so that the
response is flat between about 2 and 5
MHz, and so that the signal levels on
channels | and 2 (heads A and B) are
equal. In some YCR’s, you need to set the
controls to get a peak response al one

frequency.

Other adjustments

Although we have been through the
major adjustments found on all VCR's,
you will find many more adjustments in
VCR literawure. We will not cover those
since they are unique 10 each model of
YCR, or are similar to adjustments in
other equipment. For example, all VCR s
have power-supply adjustments where
you set the various outputs to given voli-
age lewels, and all YCR's have wner/IF
adjustments that are usually quite similar
to those of a TV set. Both Beta and VHF

continiied on page 96


www.americanradiohistory.com

GIRGUIIES

RAY MARSTON

notice one thing—just about every VOM.
of any other type of meter for that matier,
uses a digital display. It's really not all that

easy readability and beuer resolution.

There’s really no reasen not to use a digi-

voliage. resistance. current, (cmperature,
or what have you. That's especially true
now that easy-10-use diglal panel meters
are available from a number of manufac-
turers. 1 this article, we are going to take
a look at those devices, and how to use
them in a vanety of applications.

Most digiral panel meters combine an
analog-to-digital (A/D) converter IC, a
314 digit LCD or LED readout. a voliage
reference, and a few other componenis.
into a compact module that costs little
more than z good-quality moving-coil
meter. As supplied, the meters typically

-1.999-volts DC. 1-mV resolution. and a
typicat calibrated accuracy of 0.1% =1
digit. They can easily be used 1o read any
desired voltage. current. or resistance

How To Use

DIGITAL PANEL METERS

Modern digital panel meters can easily be used to measure voltage, current, resistance,
capacitance, frequency, temperature—and a whole lot more.

TAKE A LOGK AT THE TEST-EQUIPMENT
market these days and you're sure lo

surprising considering the advaniages
that digital displays offer in the way of

But what about your own projects?

1al display in any application that requires
measuring an analog quantity such as

have an input range of +1.999-t0

DM-2100u1

range. however, by connecting the appro-
priate exiemal Circuitry.

Several companies manufacture digital
panel meters. The meter we'll be looking
at here is the DM-3100U1 from Datel-
Intersil (11 Cabot Boulevard, Mansfield,
MA 02048). Generally, however. digital
panel meters differ only in details of their
internal eircuitry and displays, and in the
number and notations of their user-avail-
able terminals. As such, our discussion.
and the circuits we'll present, can be easi-
ly generalized and applied to almost any
of the other units en the market.

The DM-3100U1

Figure | shows a block diagram of our
device. The pinout of its rcar card-edge
eonncctor is shown in Fig. 2. The device
normally operates on + 35 volts DC and
typically draws just 12 mA: power can be
provided by either alkaline batieries or an
inexpensive 5-voli regulated DC supply.
Also. if an exiernal reference (more on
that later) is not required for a particular
application, the meter can be simply
powered from a 9-voll alkaline battery.

The heart of this particular meter is an
LSI circuit that inctudes adual-slope A/D
converter and the necessary 7-segment-
display drivers all in one unit. Inessence,

WwWww americanradiohistorv comm

that [C automatically compares the rela-
tive values of an input voltage and a refer-
ence voliage, and uses the ratio of the two
to generate the readout.

To ensure maximum versatility, provi-
sion has been made to aliow for the use of
an external reference when the meter is in
the -+ 5-volt mode. That reference is con-
nected between pins Bl, REFERENCE IN,
and AlS, exT. ReF. Low. The panel meter
also has a built-in intemal reference avail-
able at pin Al, REFERENCE OUT. That ref-
erence is approximately + | volt above the
ANALOG RETURN input, pin B2. To use the
internal reference, pins Al and Bl are
simply jumpered together. When we look
at some sample applications for the de-
vice, we will show examples using both
the internal and an external reference.

Before you use any digital panel meter
in a project il is a good idea to know a bit
about il. While we have already touched
upon several important points, there are a
few more that bear mentioning.

As supplied. and when configured as
shown ins Fig. 3, the meter has a fuli-scale
input range of —1.999- o +1.99-volts
DC. Claimed accuracy a1 25°Cis * 0.1%
of reading. * | count. The resolution is-|
mV. The calibration can be adjusted using
a multitum screwdriver potentiometer.

t861 AHVNHE3d
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ANALOG L0 IN - —-- | EESSEl] | e s I
i | VOLTAGE :
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POTENTIOMETER
OFFSET OUT @- - 3 |
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FIG. 1—SIMPLIFIED BLOCK DIAGIAM o1 the DM-3100L1 digital panel meter trom Datel-interail.

- BOTTOM=A———TOF=¢
- AEFERENCE IN

REFERENCE OUT 31—

ANALOG L0 [N 31 = ANALOG RETURN
“mA” ANNUNCIN “{ |- OFFSET OUT (OFT)
“KEY ANNUNCIN 24 = ATTEN Ri IN (OPT)
“kR” ANNUNC IN &1 = ANALOG HI IN
"mA” ANNUNCIN 24 |5 DISPLAY TEST
“m¥" ANNUMNC Ix g [g 9HMsLD
“DC” ANNUNCIN & - OEC. PT. 1939
“AC* ANNUNCIN 2 1= DEC.PT.13.98
“mV” ANNUNC IN 13 | DEC. PT 1999
BACKPLANE GUY =1 | DPJANNUNG COM

RORIZ.POL.IN 751 |12 HORIZ POL.OUT

VERT. POL. IN = I VERT. POL. OUT

sy DC O 14] |18
POWER COMMOK 5V DC/DC PWA IN
av PWR COM/ 15 |15

EXT REF.LO A/D PWR. IN

FIG. 2—P1NOUT of the unit's rear card-edge con-
nector. The pinoul I shown hare wilh he unil

tilted on its sigde.
(T e
su] 8i6

Al
B1 810
. BS BI1
rL e A7
L REC T SA
ot —-D——ﬁ DM-3100U1
B2
NOTE: CONNECT Al

UNUSED DECIMAL POINTS 11
AND ANNUNCIATORS TO =3
A11 {BACKPLANE OUT}

FIG. 3—WHEN THE PANEL METER is config-
untd 98 Shown, it will measure DC voltages from
+1.999 to ~1.999, The 13- megohm lesistor
across the meter's Input is included to Bnsure
proper suto-zercing. It s otherwise optionat and
need nol be included.

and Lhe recommended recalibration-
period is 90 days.

Differential input signals are applied 1o
ANALOG Ht and ANALOG LO. pins BS and
A2 respectively. To prevent the voltages at
those inputs from excecding the common-

Om-3100U1

mode voltage range—+ Vg
o —~Vg + | voll, where +V; is the
posilive rail (pin BIS) und - Vss is Lhe
negative rail {pin Al5}—they must be ex-
ternally lied to ANALOG RETURN, oOr
rOWER coMaioN (Al4) if the device is
+ 5-volt powered.

Three decimal points (pins B8-BI(),
the vertical and honzontal ponions of the
polarity indicator (pins Al3. BI3, Al2,
and B12), and s vaniety of function annun-
ciators (pins A3-A10) are available to the
user. To select a decimal point or & func-
tion annunciator, simply connect it to
DECIMAL POINT COMMON, pin BIl. All
unused decimal points and function an-
nunciaters should be connected to BACK-
PLANE OUT, pin All.

There are two points we should men-
lion conceming the function annuncia-
tors. First of all, they are only display
labels. The meter cannot measure resis-
tance. current. or AC without the appro-
priate user-added circuitry. We'll be
tooking at somc of that circuilry shonly.
Second. you'll notice in Fig. 2 that some
of the annunciators are identified with one
of the letters underlined. When those an-
nunciators are selected. only the under-

G- wois—

DIGITAL PANEL METER, this DM-Y00U1 trom Oalel-Iniessll features selectable function annunciators

lined portion is displayed.

Tuming to the polarity” indicator. “for
notmal aulo-polarity operation. pins A2
and B12, as well as pins A3 and BI3, are
jumpered together. For reverse-polarity
sensing, pins Al2 and B13 are jumpered
logether (no other connections). If the po-
larity sign is not wanted, the unused pins
are again connected [0 BACKPLANE OUT.
pin All,

The meter uses a 3¥%-digit LCD read-
out. The readoul is not backlighted, so
sufficient room light is required. The digi-
Is themselves are Vi-inch high. Overrange
is indicated by a blanked display with the
exception of the leftmost digit (1) and the
polarity indicator. The sampling rate as
supplied is 3 conversions-per-second, but
that can be changed by the user to up 10 20
conversions-per-second.

The DM-3100U1% input impedance is
rated at 100 megohms minimum, and its
input bias current is rated at 5-pA typical.
50-pA maximum. Those last two factors
are significant because they mean that the
meter will not load down any sensitive
circuitry that is connected to its inputs.

Physically, the panel meter measures a
compact 2.53 %X 3.25X0.94 inches and
weighs 5 ounces. ltcan be mounted ip any

K
mA

mV
ACDC

DM=-3100ut

and decimal points. a8 well as sutc-polarily and auto-zeroing.

WWwWwW americanradiohistorv comm
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- +5Y
814r TBIS

Dm3100L1

NOTE: INPUT = 2 500mV MAX,

FIG. 4—A SIMPLE RATIOMETRIC VOLTMETER.
When the Inputs are identical, the meter will read

1000.
p— 45y
R 1T -3 P
87
B
Ry
B - A2
A DM-310001
81
é RRee
[ AlS
]M4
RANGE FULLSCALE) | Rypun | Rae
19.9% MEG ZZMEG | 10 MEG
1.999 MEG 1.8 MEG 1 MEG
199.9 K 360 K 100 K
19.99 K /K 10K
1939 K 82K 1K

FIG.5—A RATIOMETRIC ohmmetes The limiling
resisior is included to constraln the voliage
through the resisier series to 100 mV maximum.

position and has a claimed operating tem-
perature range of 0°C to 50°C.

Applications

Figure 3 shows how to configure the
meter to acl as a simple volimeter. As
shown in the figure. the mcter can handle
inputs from — 1.999-volis DCto +1.999-
volts DC. For simplicity, we've kept the
interconnections o a minimum. In this,
as well as the remaining examples we'll
look at. it is assumed that the polarity sign
has been set up for auto-polarity readings
as described earlier. Note that the v an-
nunciator and the appropriate decimal
point have been connected to pin BIl:
although not shown, all other annuncia-
tors and decimal points should be con-
nected (0 BACKPLANE OUT, pin AlL. In the
remaining examples the annunciator and
decimal- point connections will be elimi-
nated for clarity. The 10-megohm resistor
connectled across the input terminals is

p— - N1
814 |B1S
Al
Cer)
BS
A2| DM3100U1
Vin SI
VoFeser
& B2
[A14

FIG. 6—APPLYING AN OFFSET voltage This
configuration is useful In applications where
scaling is requlired.

inciuded to insure proper auto-zeroing. It
is optional and can be omitied if you de-
sire.

Figure 4 shows how to set up the panel
meter so that it acts as a simple ratiometric
voltmeter. In that configuration, when
two input voltages (V , and Vg) are identi-
cal, the meter will read 1000.

It’s relatively simple to configure the
DM-3100U! 1o act as a precision ochmme-
ter. Such a circuit is shown in Fig. 5.

The citcuit takes advantage of the
meter’s ratiomelric measuring ca-
pabilities. An external reference resis-
tor—whose mesistance, accuraCy, and
drift with temperature is known—is con-
nected in series with the unknown resis-
tance and a cufrent limiting resistor.
You'll recognize the fact that the series
resistors form a voitage divider. The voli-
age to the three, a regulated 6.9 volts, is
supplied via the Oitms Lo outpul, pin BT,
note that that pin is used only in resis-
tance-measuring applications. The volt-
age drop across Ry, and Ry g is compared
by the meter and the result is used to
calcuiate the resistance of the unknown,
The current-limiting resistor is selected 10
keep the current though the series com-
bination to a maximum of | mA; it serves
no other function in the circuit. The val-

> 45y
1: R
T2
< A2
o TI0K
ICLDDES
'Y
n3
& 1K :
:;1—-0 TO AEF, IN (B1)
10 EXT, REF. LO
oo (A15}
L_..oTU POWER COMMON
[A14}

FIG. 7—A 100 MV externat standard, The heBiT o
this cirgult Is a 1.2-volt band-gap reference.
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TABLE 1—SUPPLIERS

In addition t0 the manufaciurer men-
tioned i the article, digital panel meters
are available from a wide variety of
sources. Some of those sources are listed
below.

Ametek
2 Station Square
Pack, PA 19301

Anslog Devices
PO Box 280
Norwood, MA 02062

Analogic Corporation
Audubon Rd.
Wakefield. MA 01880

API Instrumenis
1601 Trapelo Rd.
Waitham, MA 02254

Ballanline Labs
50 Fanny Rd.
Boonton, NJ 07005

Data Precision Corporalion
Eiectronics Ave.
Danvers, MA 01923

Fluke Manufacturing Company
Box C9090
Everett. WA 98206

Non-Linear Systems
533 Stevens Ave.
Solana Beach, CA 92075

Sigma Instruments
170 Pearl 5L.
Braintree, MA 02184

Simpson Electric Company
853 Dundee Ave.
Elgin, IL 6012C

Weston Instruments
614 Frelinghuysen Ave.
Newark. NJ 07114

ues for Rppr and Ry for different
ranges of Ry, are also shown in Fig. 5.

Finally. Fig. 6 shows how an offset volt-
age can be applicd to the basic "DVM™
circuit so that the display reads zero when
the input voltage and the offser voltage are
identical. That can be useful in 2 number
of applications. Cansider. for instance, a
temperature-sensing application in which
the sepsor i5 scaled to produce an output
of ImV/ K. In other words, that sensor
will produce an output of 273.2 mV al
0°C and 373.2 mV at 100°C. By feeding
the output of the sensor between pins BS
and B2. and applying a 273.2 mV offset
voliage between A2 and B2, the meter can
be made 10 give a direct reading of tem-
perature in degrees Centigrade.

DC voitage and current meters

As was mentioned earlier, provision
has been made in the panel meter we arc

¥861 AHVNHE3d
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If you have
put off learning more
electronics for any of
these reasons,act now!

L1/ don’t have the time.

[1 High school was hard for me and electronics
sounds like it may be hard to learn.

[ I can’t afford any more education.
[17 have a family now.

L1 I’'m here. You're there. I've never learned that
way before. I'm not sure it will work for me.

§ Read the opposite page and see how you can get started today!

i
o
a
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Be honest with yourself, Are
the reasons really excuses?
You already know enough
about electronics to be inter-
ested in rea this maga-
zine. So why not learn more?
If you need encouragement,
read on and see how excuses
can be turned into results,

You don't have the time.

Be realistic. All you have in life
is a period of time. Use it. Try to
know more tomorrow than you do
today. That'’s the proven way to
success.

Electronics sounds like it
may be hard to learn.

You already know something
about electronics or you wouldn't
be reading this. Now, build on that.
CIE Auto-Programmed® Lessons
help you Jearn. Topics are presented.
in simple, logical sequence. All text
is clear and concise for quick, easy
understanding. You learn step by
step, at your own pace. No classes
to attend. Nobody pressures you.
You can learn.

You can't afford any more
education,

Actually, you can't afford NOT
to gain the skills that can put you
ahead of the others. It makes sense
to invest in yourself through
education = learning a skill. If you
are not abie to pay full tuition now,
convenient monthly payments can
be arranged.

You have a family now,
All the more reason why you
have the responsibility to advance
urself. For the sake of your family.
0 you want them to have what
)ﬁ)]u had or have more than you had?
e choice is yours. Electronics is a
rewarding career choice. CIE can
help you to get started on that career.

You're there. We're here.
How does CIE help you learn?
First, we want you to succeed.
You may study at home, but you
are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast.
You may find this even better than
having a classroom teacher. CIE
understands peo&,l'(]e need to learn at
their own pace. When CIE receives
ur completed lesson before noon,
1t will be graded and mailed back to
you the same day with appropriate
instructional help. Your satisfaction
with your progress comes by return
mail. That’s how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK FOR
YOU, HOW ELSE CAN CIE
HELP YOU?

CIE is one of the largest inde-
pendent home study schools in the
world that specializes in electronics.
Although “big” does not always
mean “best; it is evidence that CIE

is a strong, successful institution
with the people and resources to
help you succeed.

Step-by-steplearningincludes
“hall)ldg-on’Ph'aining.

The kind of professional you
want to be needs more than theory.
That's why some of gur courses
include the Personal Training Labo-
ratory, which helps you put lesson
theory into actual practice. Other
courses train you to use tools of the
trade such as a 10MHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let
you apply the digital theory that's
essential today for anyone who

wants to keep pace with electronics
in the eighties. Or a Microprocessor
Training Laboratory you learn to
program and interface with displays,
memories, switches, and more,

Your credentials can impress
employers.

One of the best credentials you
can have in electronics — or any
other career field—is a college
degree, That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It canbeareal markin
your favor...government-certified
proof of your specific knowledge
and skills:
Find out more! Today. Now,

There'’s a card with this ad. Fill
it in and return. If some other ambi-
tious person has already removed
it, use the coupon.

You'll get a copy of CIE's free
school catalog, along with a
complete pacﬁage ot personal home
study information.

or your convenience, we'll try
to arrange for a CIE representative
to contact you to answer any ques-
tions you may have.

If you are serious about a
rewarding career, about learning
electronics or building on your
present skills, your best bet is to go
with the electronics specialists — CIE
Mail the card or coupon today or
write CIE ( (leease mention the
name and date of this magazine),
1776 East 17th Street, Cleveland,
Ohio 44114.

This could be the best decision
you've made all year.

RE-72

Cleveland Institute of Electronics, Inc.

Cl

YES...l want to learn from the s
CIE school catalog. ..including

1776 East 17th Street. Ciaveland. Onho 44114
Actredited Member National Home Sjudy Coundil

ialists in electronics — CiE. Send me my FREE
ils about the Associate Degree program. ..
plus my FREE package of home study information.

MAIL TODAY!

WwWwWw americanradiohistorv comm

Print Name-

Address— Apt

City. State____ Zip_. P
Age. _ Area Code/Phone No. /. -

Check box for G.1. Bill bulletin on Educational Benefits: [J Veteran [J Active Duty

RE-72
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FIG. 8—THE VOLTMETER'S input range can be
expanded easlly using a atmple voltage divider.

using to allow the use of an extemal refer-
ence of from + 100 mV to +2 volts, re-
ferred 1o — V.. In several of the following
examples we will make use of that fea-
wre. The external reference that we've
chosen o use is shown in Fig. 7. The
output of that cireuit. which is built
around a 1.2-volt band-gap reference (an
‘Intersil 1ICL806A9 is used here, although
any similar device may be substituted), is
a stable 100 mV.

The DVM module is supplied ready-
calibrated to give a full-scale reading of
+1.999-volts DC. [t is relatively simple,
however, 1o add external circuitry that will
exiend that range. Consider, for example,
the circuit shown i Fig. 8. It uses a sim-
ple voltage divider and an external 100-
mY reference 1o allow the meter 1o mea-

BAND.GAP
REFERENCE
] okt
B14 |05,
1]
85| ppm-
o M-3100U1
— 5l
Iy
A1 AlE
d At
O i— _04__&

RI | ly IFuLL SCALE)

H00{2 1999mA
100 19.89mA
11 139.9mA

FIG. 9—MEASURING CURRENT with the
OM-3100U1,
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FIG. 10—A FIVE-AANGE swilchsble voitmeler.
The varistor la Included 10 prévent damage to
the panel meter from exceasive inpul volages.

4
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L ]
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L g
1K
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the values for R1. the shunt resistor, are
given in the 1able in the figure.

[tis a simple mauter at this point (o take
one of the circuits we've discussed and
add the appropriate switching for range
selection. That's what we've done in Fig.
i0, a five-range voltmeter. Note that in
multi-tange applications the circuit
should be provided with some form of
overload protection. That has been taken
care of ia this circuit by fuse F) and by a
placing a voltage.dependem resistor
{varistor} across |he divider. That varistor
ensures thal the voltage to the meter does
not exceed the meter’s rating (250 volts
DC, 175 wolis rms continuous). Also note
that on the [.999-Kv range the maximum
input is therefore limited to 240.

Ohmmeter

The easiest way 10 use a digital panel
meier as an ohmmeler is 10 use it in the
ratiometric configuration shown in Fig. 5.
That technique has two major advantages.
Firsi, it is very stable and inheremiy self-
calibrating, the meter reading being equal

‘ p—a- o5V |
815 |B14

»
-
H

o}

|
[ = xl
ko = o

| 2 g l

l 2 -0 o

[ i N,
o
St'a

FIG. 1—THE RATIDMETRIC DHMMETER from Fig. 5 is expanded here to a five-range switth-selecta-

ble circult.

sure wliages from 199.9 mV 10 1.999
kilovults full-scale over five ranges. Ap-
propriate values for Rl and R2 are given
for each range im the (able in Fig. 8.

One note aboul the resisiors before we
go on. Some of the values may be difficult
10 obtain, If you can not find the apprapri-
ale resistances. simply combine two stan-
dard-valued units in series.

The DM-3100U1 can also be made to
act as a DC current meter by wiring a
suitable shunt resistor across the input ter-
miaals. as shown in Figure 9. Once again,

WwWww americanradiohistorv comm

10 Ry/Rp e Secondly. very low test volt-
apes are generaled across Ry. the max-
imum woltage being constrained to 100
mV by the presence of Ry

As with the volimeter and ammeter. it's
relatively casy (o set up a multi-range
ohmmeter by expanding upon |he basic
circuit. Such a multi-range circuit is
shown in Fg. 11

There is still much more that can be
done with & digial panel meter. We will
look at some of (hose applications next
lime when we coatinue this article. R-E
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pewriter

Computer Interface

BILL GREEN

Build this interface/buffer and use your IBM typewriter as a low-cost letter-quality computer
printer. The 30K buffer can be used with the typewriter or any parallel printer.

P t 3 WE'VE NEARLY COM-
a r pleted our look at the
typewriter-to-computer interface. All that

remains for us to do is to see how it's
installed into a Selectric.

Selectric installation

Adapting the Selecrric for use as a
printer is more difficult than adapling the
Elecrronic: that is because the typewTiter
mus! be adapied mechanically as well as
electrically.

The first thing to check if you're going
to be using a Seleciric is the the voltage at
jumper JUI. If it's not between 17 and |18
volis ar if the fuse blows when you wrn
the interfacc on. double check all your
work. Check especially carcfully for sol-
der bridges and incorrectly nstalled com-
ponents, (diodes. voltage regulator. etc. ).

1f that voltage is cerrect, we're ready to
conncct the interface 1o your typewriter.
The first thing you have o do to is to
remove the Selectric’s cover. To do that,
you must position the carmiage near the
center and move the margin stops clear of
the carriage. Then unplug the typewriter.
Pull the paper bail forward, raise the
cover, and pivot the paper 1able (with the
various scalcs printed on it) to the rear. At
each end of the platen is a tatch, as shown
in Fig. 16. Press down on both latches and
simultaneousiy pull up on the platen. Pull
the cover-release levers forward. They are
located on either side of the inside of the

case, about 3 inches forward of the platen.
Lift the carriage pointer and both of the
margin levers up. Now lift the cover
straight up and reinstall the platen. Pull

the assembly-release lever, located under
the bell, forward. Lift the typewriter as-
sembly by the shafts protruding Irom the
rAB and POWER switches and pull forward

FIG. 16—T0 REMOVE THE COVER of the Selectric modal i or ifl, you firgt must remove the plalen.

WwWww americanradiohistorv comm
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about 3 inches. Tilt the assembly back and
let it rest on the suppon brackets. Your
typewriter should look something like
what's shown in Fig. 17, except that the
solenoids and their printed-circuit boards
should not be installed yet. With a Yi-inch
nuidriver or sockel. loosen the two screws
holding the right hold-down bracket and
pull it al} the way forward. Tighten the
screws. Then remove the left hold-down
bracket.

Now we have to prepare three adapter
boards by installing ten 12-volt DC sole-
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noids on (hem. Figures 18. 19, and 20
show the foil diagrams for the cobe.
sHIFT. and the SPACE/RETURN boards. Fig-
ures 21, 22. and 23 show the placement of
the solenoids on those boards.

Install and solder the ten solenoids on
the three boards as indicaied in Figs. 21,
22 and 23. Then cut 9 three-inch lengths
of the plastic covered steel cable. { You can
get that cable, often called leaders cable., at
a fishing-supply store. where you can also
get the crimp sleeves that we'll use neat.)
Prepare six of those cables as follows. Slip

FIG, 17—TILT THE ASSEMBLY back 30 {hal it rests as shown.
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FIG. 18—=THE FOIL PATTERN for the cobe board is shown here full size.
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FIG. 19—THE FOIL PATTERN for the swist board
is shown here {ull size.

one end through a crimp sleeve and loop it
back through a small amount. (See Fig.
24.) Pull the long end until there is a loop
about %2 inch diameter, and crimp the
sleeve wilh pliers. Install a sleeve in the
clevis of each of the nine solencids {ex-
cept the shift solenoid) and crimp each
sleeve very slightly to keep it in place.
Loop one of the remaining 3-inch ca-
bles around the silver key-pressed bail
(Fig 25) and crimp the sleeve. [nstall the
remaining (wo cables on the space and
carriage-return latches (Fig 26) and
crimp. Referring back to Fig. 25, remove

WwWww americanradiohistorv comm

one of the screws in the latch guide

bracket and replace with one of the

threaded spacers. Tighten il and repeat

with the other screw. Then mount the

coDe board on those spacers and secure

;vith 2 flathead screws as shown in Fig.
i,

Using needle-nose pliess. open the
clevis on the ieft-most adjusting link (Fg.
27) and slip one of the cables that you
prepared with a loop over the clevis pin.
Allow the clevis to close. Repeat with the
other S adjusting links. Slip the free ¢nd
of 1he cable on the left-most link into the
sleeve that you installed intheclevis of the
left-most solenoid and pull up the slack.
Repeat with the other § adjusting-link ca-
bles. Slip the frec end of the cable that you
mounied on the key-pressed bail into the
key-pressed solcnoid. Be sure that this
cable goes below the power-lockout bail
(the bail that moves with the power
switch}).

Now we have 1o adjust the length of
those cables. Follow each of the 6 adjust-
ing links down 10 the interposer laiches
they are atlached to. Pull on the cable
atiached to the lefi-most solenoid until the
left-most tatch just starts to move up. Al-
low the latch to just scat and then crimp
the sleeve on the solenoid clevis. Pull up
on the ¢levis. The latch should raise about
0.15 inch. That is the correct adjust-
ment—it will allow the link to clear the
ridge just behind it. Repeat with the re-
maining five solenoids,

Now plug the powes cord in and turn
the power on. Pull up the slack in the cable
to the key-pressed bail until printing
starts, Slack the cable until it just stops,
Crimp the siceve. Briefly push up the key-
pressed clevis. Several print eycles should
occur and printing should stop when the
clevis is released.

Unplug the power cord again for safe-
ty's sake. Install the SPACE/RETURN board
as shown in Fig. 28 Use two Y-inch
screws—but do nol tighten them yet,
Form some 0.031-inch music or piano
wire as shown in Fig. 29—it will be used
as a guide for the cables—and cut off and
save the excess. Install this wire under the
screws and tighten. Install the 6-32 hex
nut as shown and tighten. Route the cable
from the space interposer over the left
piece of music wire and slip it into the
steeve in the clevis of the bottom sole-
noid. Do the same with the other cable.
slipping it into the top solenoid. Tum the
power on. Pull up the slack in the bouom
cable until spacing starts and release until
spacing just stops. Crimp the slecve at
that point. Adjust the carriage-returm in-
terposer cable in the same way.

Now we have only one solenoid, the
shift solenoid—to install. Remove the two
large screws from the typewriler frame
and install the shift solenoid using them.
{Sec Fig. 30). Bend the remaining music
wire as shown in Fig. 31. Install it under
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FIGi. 22—THE SINGLE SOLENOID on the sweT
board mounts as shown.
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FIG. 23—THE SPACE and RETURN solencids
mount a8 Shown.

SLEEVE

SLEEVE

the head of the screw that retains the shaft-
rod clip. Note the position of that ¢lip on
the end of the shift rod and setighten it in
the same position. Push the plunger of the
shift solenoid up and bend the shift link
(that you made from music wire) down
until it touches the top of the shifl clevis.
Bend the music wire at a 90 degree angle
s0 that it will slip through he holes in the
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clevis. Insert it in the clevis. With power
on, test the shift solenoid by pushing
down on the Clevis and releasing. Shift up
and down should occur as appropriate.
Check 1he shift key on the keyboard to
make sure that it operates properly and
bend the wire. if necessary, for proper
solenoid and keyboard response. Trim the
excess leader cable from all solenoids.
Now we’re ready to hook the interface
up to the boards you have installed in your
typewriter. Referring 1o 1he schematic in
Fig. |, note the pinout of the header you
installed at SCI. Prepare a cable (with a
socket thal will mate with the header at
SO1) 10 go from the interface 10 the Se-
lectric. The odd-numbercd pins arc the
outputs 1o 1he solenoids and the even pins
arc the retums. That is, pins 1 and 2 con-
nect to solenoid R{, pins 3 and 4 connect
10 solenoid R2, etc. (Those “R's” and
“T's” are IBM designations that stand for
Rotate and Tih—the direction that the batl
element 15 moved in.) Split the ribbon
cable as was shown in Fig. 17 and connect
10 the boards. Atiach the cable to the
typewriter frame with wire ties., Be sure
the wires or the ties 4o not interfere with
any moving pant of the machine. Lower
the inachine into its normal position.
Now we’re ready for ihe test. Connect
the interface 10 your computer and plug
the cable from the typewriter into SOI.
Apply power to the interface. the typewri-
ter. and then your computer. Press the
RESET switch and then enter some text
into your computer and dump it to the
interface. Be sure the paUSE switch is off.
If you are not using buffer memory, the

CODE
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RETURN
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SPACE
_ SOLENOID
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FIG. 24—YOUR ASSEMBLED SOLENOID BOARDS should took something like this.

text will be printed at once. If you are
using buffer memory. press the PRINT but-
ton. Examine the characters on the paper.
If they are not as they should be. try typing
all the characters with the keyboard (with
the interface tumed of ). That should indi-
cate which solenoid is not operating prop-
erly. Make adjustments as needed to the
clevises. After all is working well. re-
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wstall the left hald-dewn bracket and pull
it all the way out before Lightening. Lower
the typewriter down in the case and slide
back until the holes in the two hold-down
brackets drop onto the pins on the botiom
cover. Run the adaprer cable out through
the hole in 1he vent cover beside the power
cord. Push the assembly-release lever
back to lock the frame down. Remove the
platen and reinstall the cover and lock it in
place. Reinstall the platen, flip the margin
levers forward and the carriage pointer

CARRIAGE-RETURN
LATCH AND CABLE

MOUNTING HOLES
FOR SPACE/RETURN .

W e

FIG. 26—MOUNTING OF THE space and carrlage-return cables.
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space cables

down. Pivol the paper table forward and
down, and of course, lower the top cover.

When prinling with 8 Selecrric, it is
good praclice to press RESET after printing
is completed if the shifi solenoid is ener
gized. You'll avoid trouble if you press the
PAUSE switch only during a carriage re-
tumn. {You can lose some characters other-
wise. }

The buffer memory
Now that we’ve discussed how 10 use
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FIG. 27—ONLY THREE ADJUSTING LINKS are se
three are hidden from view.

FIG. 28—HERE'S HOW TO tashion a guide for the carriage-return and

en in this photo. The other
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CARRIAGE-RETURN

the interface with the differcnt machines.
it’s 1ime 10 look at how to use the printer
buffer option

The interface has a maximum capacity
of fificen 2K %8 memory IC'S. When
memory is used. the first four bytes of
1C13 arc used by the microprocessor for a
scratchpad. This leaves us with room for
30.716 bytes, If the data from the comput-
er does not exceed the amount of available
memoty. the interfuce will not send dara

continged on page 92
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What you need to
know about CP/M
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CP/M confuses a lot of people. It doesn’t have
to—read on and ease your fear of it.

ABE ISAACS

¥ YOU HAVE RECENTLY PURCHASED—OR ARE CONTEMPLATING
purchasing—a "*serious'’ computer sysiem, you have no doubt
come into contact with the term “'CP/M."" And, unless you've
had some previous exposure (0 computers, you are almost.
certainly wondering just what CP/M is, how you use it, and
whether you really do have to use il,

Fortunately, with most of today’s high-end computers com-
ing with bundled software (programs included as part of the
computer system and ready to rum with it), it is not nécessary to
have a deep knowledge of how CPM works, or of how to use it.
Some of the software that comes with today’s computers will
even auto-load—thatis, you put the disk into the drive, close the
drive door, and the program will start to run by itself—and more
or less isolate you from CP/M.

On the other hand, when you read the manuals that come with
your computer. you'll undoubtedly find numerous references to
CP/M, and, on occasion, despite the efforts of the computer and
software suppliers, may find yourself face-to-face with it. For
the uninitiated, panic often sets in at that point, and the compu-
ter, the programs, and everybody you everdealt with in purchas-
ing your system are—at least in thought—condemned 1o a fate
worse than death.

In the hands of an experienced (or adventurous) programmer,
CP/M can be a powerful 1ool; but to someone who just wants lo
get his corespondence out on time, a confrontation with it can
be traumaltic. In the pages that follow, we’ll try (o explain a bit
about what CP/M is. and how to cope with it

What Is CP/M?

CP/M siands for Control Program for Aficrocomputers. (Its
original meaning was Control Program/Monito—which ex-
plains where the slash came from—but somewhere along the
line the name got changed.) While it is primarily a DOS (Disk
Operating System) that coordinates the workings of the compu-
ter and the disk drive(s), it also takes care of communications
between the computer and other peripherals like the terminal
you use to talk to the computer, and other inputoutputl devices
like printers and modems.

CP/M werks on any computer that uses an 8080, 8085. or Z80
microprocessor. 1t is considered a universal operating system
because programs written on one computer to run under CP/M
wiil run on any orfrer compurer using CP/M. That means that—
within limits, of course—CP/M software doesn’t care what
computer you're using. as long as its operating system is CP/M.
For that reason. CP/M software is considered “portable”—it can
be created on one sysiem, and run on another. (Such portable
software is also called “machine-independent.™)

Because of ils universal nature. CP/M has been responsible
for the creation of a large number of programs.

Consequently, you may find yourself slaring at a hefty volume
of CP/M manuals and wondening. *How did | ever let myself in

_ Know About CP/M

for this?"" but things aren’t as bad as they may seem.

Introduction to CPM

The first thing you'll see on your display when you **bring
up’’ (load into memory and run) CP/M is the ""A"° prompt on
your screen. That tells you that you are now using CP/M from
disk drive “*A."" If you type “'B:"’, you will find yourself on
drive “'B,”’ and the prompt will change to **B.”’

When you see the “*A’" prompt (or the prompt for another
drive), you can run a program that’s on a disk mounted on that
drive just by typing the name of the program and hitting the
RETURN key. Programs that work that way can be identified by
their **.COM'* extension (the last three letters of the file name).
The names of the files on a disk can be seen by typing **DIR ™",
for "*directory.”"

CP/M has a number of commands that allow it to perform a
variety of functions. Unfortunately, many of those commands
are somewhat obscure, and can intimidate the first-time user.For
example, the command that allows you to copy files or pro-
grams, is “*PIP** (which siands for Peripheral fnterchange Pro-
gram). Not only does il have a strange name, but its language
appears cryptic and awkward: PIP B:EASY.COM =
AAWKWARD.COM (ells CP/M to copy a .COM-type file
named “AWKWARD" on drive A" to drive “'B,”” and to
rename it to *EASY.COM'" in the process.

That’s probably enough to scare people off by itself, but
CP/M has other commands like “’STAT'" and **REN'" that can
be equally confusing. Actually, CP/M is fairly easy to work with
after you get to know it; but if you're interesied only in using
your word processor or spreadshect program, you may not want
1o get to know it that well. You should, but, happily, that doesn’t
mean that you have to.

Friendly utllities

A number of recent programs for word processing and other
tasks are now menu-driven. That is, they display for you a menu
of the things they can do, and ali you have to do is indicate your
choice. Usually included are options for such things as copying,
renaming. and deleting files—functions that previousty had to
be performed directly from CP/M. Having them avaifable froma
menu, along with helpful prompts if they are needed along the
way, isolates you from CP/M and can make your system much
less intimidating.

There are several programs that make CP/M easy to use by
acting as & '“translator™’ between you and the operating system.
One such program is Power! (Computing!, 2519 Greenwich,
Sap Francisco, CA 94123), It has features for the neophyte, and
also for the experienced computer user who just wanls to make
his life casier.

Power! is menu-driven, and when you instruct it o " COPY*’
{for instance). it presents a list of all the material on the disk on
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your display screen. Each file shown has a corresponding num-
ber, and all you have o do is indicate the numbers of the files
you want to copy from one disk to another.

That’s a lot easier than something like CP/M’s awesome *‘PIP
B:INFO.TXT = A:INFO.TXT'V'.”" It’s faster too—once you
start it doing something, Power! keeps on going until it's
finished; CP/M’s PIP utility requires you to type a whole com-
mand line for each file you want to copy. (The same comparison
can be made between other Power! and CP/M utilities, like those
for erasing and renaming files.) Working *'by the numbers'’ is
much easier, faster, and less likely to result in errors.

The program is smart, t00. If it sees that a file with a
particular name already eXists on the disk you are copying 10, it
stops and asks you what you want to do with it. Answer the
question with a single keystroke, and Power! is on its way again.

What do you do if you accidentally erase a file from a disk?
That’s something that happens more frequently than we would
like to admit. Under CP/M there’s nothing you can do to get that
file back. Power!, though. offers a REcyam utility that makes it
possible to bring back files from the dead. You simply type
“RECLAIM,’" and as the name of each recoverable file is found
and displayed, you indicate whether you want it reclaimed.

Power! is deceptively simple in appearance, but is worth a lot
more than its $169.00 selling price,

Crashes

One of the most frightening cXperiences you can have is fo
have a program **crash’’ or “'lock up’’ on you—the keyboard
goes dead and no matter what you do, there's no way to com-
municate with the computer. That usually finds you with several
hours® work inside the computer with no apparent way lo get it
out. Is it lost to you forever? It appears that the only thing you
can do is push the RESET button and start all over again.

That's not necessarily the case. Although it's commonly
believed that pushing the reskT button clears out the contents of
the computer’s memory, that material is frequently still there,
and can be salvaged. Again, Power! comes 10 the rescue. [t
allows you to examine the computer’s memory to see what's in it
{and where it is), and 1o write the contents of that memory to a
disk file that can be wreated like any other file.

Crashes, at least the ones caused by things like giving the
computer an unwanted jolt of static electricity (there’s no way to
recover your data if the power fails and the lights and everything
clse go dead), need no longer be fatal.

Control keys

Over at the left-hand edge of your keyboard is the conTROL
key. That key isn't found on ordinary typewriter keyboards and,
for some reason, fills most newcomers to computers with a kind
of fear, They just don’t know what to make of it.

in actuality, the coNTROL key works just like a sHIFT key. As
long as you hold the siniFT key down, every key that you press
generates a character different from the one that you would get if
it were not used, For instance, instead of a**g,’” you get2 *'G."’
Similarly, if you hold the conTroL key down and press another
key. you get a third character—usually invisible. A coNTROL-g
(or coNTrOL-G~~it docsn’t matter whether the character is
shifted or not) generates an audible signal.

Control characters, as they are called, are usually invisible,
although some computers or terminals can display special sym-
bols 10 represent them. Each coNTROL key has a specific func-
tion though. The original control functions were defined back in
the days when Teletype terminals were in widespread use (hence
the use of a conTroL-G 10 sound a bell). Frequently, the purpose
a control key serves will be determined by the software that’s
being used.

In program listings and in computer documentation, a control
funclion, such as a controL-S, is often shown as *'5."" The
caret {») simply indicates that the CONTROL is to be pressed at the
same time as the *'$*" key.

The most imporiant contro] key is conTroL-C. Its meaning is
almost universal—in CP/M, {n CP/M-based programs, and even
in & lot of programs that don’t require CP/M. lts meaning is
simple—STOP! If you ever want to stop a program—almost any
program—all you have to do is hit controL-C.

As soon as you hit coNTROL-C, the computer will stop what
it’s doing and retum you to a command level of some sort—to
CP/M, to BASIC, or to a nienu within a program. About the only
time conTROL-C won't help is when something (like a **zap"’
from static electricity) has caused the contents of the computer’s
memory to be scrambled so it no longer recognizes any input at
all from the keyboard, There's a way to escape from that
situation, too, as we'll show you shortly,

Consider coNTROL-C to be a kind of panic button. If you ever
want to halt the execution of a program, or get out of it for any
reason, use it. Even if the program doesn’t mention it, CONTROL-
C will probably bring it to a screeching halt. Remember,
conTroL-C is your friend.

Other keys

While we’re on the subject of keys, another one that you may
be wondering about is the ESCAPE key. That one isn’t found on
typewriters, either.

The EScCaPE is used to gencrate what are called escape
sequences—that is, the ESCAPE key being pressed, followed by
another key, or series of keys, being pressed.

Escape sequences are not normally entered from the key-
board, but are generated in software. They are widely used to
control the operations of computer peripherals like terminals and
printers, A word-processing program, for example, may send an
escape sequence Lo a terminal to clear the screen, or to a printer
to tell it to print bold-face or expanded characters.

The last key whose function you may be questioning is the
BREAK key, Don’t worry too much about it; it usually doesn’t do
anything. Its purpose was to cause about a 250-millisecond gap
in data transmission, and it has liule bearing on computer
operations. It’s a vestige of the Teletype days.

Error messages

CPM is not known for the clarity of its error messages.
Probably the one that occurs most frequently is ** BDOS ERROR
ON n.*” What CP/M is trying totell you is that it’s having a disk
problem. The most likely cause of that is your having changed
disks without having informed CP/M of the fact. The way out of
that is coNTROL-C. That will cause the system to reboot, and the
new disk will be recognized.

More help

After you've overcome your initial fears over using CP/M,
you may even find thal you like it and want to learn more about
it. The best thing you can do is to read about it, and eXpeniment
with the things you study. Set aside a disk that you will use only
for practice, and, when you want to take a break from processing
words or juggling numbers, use it to *‘play around’’ with CP/M,
That's the only way you'll leam. If you don’t practice what you
leamn, it will go to waste, It’s like trying to leam to speak French
without moving your lips,

The CP/M manuals, while they are comprehensive, are not
really intended for the beginner. The current version of the
manuals is a lot clearer than the original one, but it still assumes
that you know a lot more about compuiers than you probably do.

There are, however, several books that explain most of the
CPM commands and functions, and explain how to use them.
Two such books are Osborne CPIM User Guide by Thom Hogan
(OSBORNEMcGraw-Hill, 630 Bancroft Way, Berkeley, CA
94710) and The CPIM Handbook by Rodney Zaks (SYBEX,
Inc., 2344 Sixth St., Berkeley, CA 94710).

Once you get involved with your computer and CPM, you'll
discover that there really wasn't so much to be worried about,
after all. R-E
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‘Telecommunications

To communicate with other
computers and databases,
you not only need hardware
such as @ modem. You need
communications software,
too. We'll take a look at what
you can expect (o find.

A COMMUNICATIONS SOFTWARE PACKAGE [S A PROGRAM THAT
allows a computer to ¢xchange data, programs, and information
with other computers—either a personal computer or the main-
frame of a database/information service such as The Source or
Dow Jones. Essentially. communications software converts a
computer into an intelligent terminal, a device that can €xchange
disk or tape files with other computers, as well as information
entered directly on the keyboard. An intelligent terminal is also
often called a smart terminal, A terminal that isn’t smart is
dumb, meaning it can only receive and send in real time. It
cannot store incoming dava for later viewing or use, nor can it
send a data file or program that was previously stored on disk or
lape.

Getting started

There are many different levels of communications software
You can get simple programs intended for the so-called “*home
computers,”’ that do little more than allow the user to converse
with one of the information services such as The Source. Or you
can get communications packages for mainframes that, even
when completely unatiended, will establish communications
with another computer, swap data back and forth, automatically
check for errors. and then shut down both computers.

We will limit ourselves to the less expensive, high-
performance communications software available for personal
computers—the type of software you might use in your own
home or business. To start off, personal-computer com-
munications software is almost universally intended for two
typesof circuits; either a welephome-system modem that connects
computers through the dial-up telephone system (which
accomemodates voice-grade frequencies). or a direct connection
between two computers through a multi-wire cable which we
call a mull-modem,

Communications software is the program that converts your
computer's etectrical signais into a format that can be passed on

to the outside world; that is, to other computers, printers. aml
peripherals that aren’t part of your personal-computer system.
Somehow, we must take the formatted ¢lectrical signals and get
them 10 another computer. The way we nomally exchange
computer signals with other computers that aren‘t in ths same
general location is through the dial-up telephone system. Since
the telephone system handles only a selecied range of voice
frequencies, the computer’s glectrical inpul and output signals
must be converted to audio tones. The device that does the
conversion from electrical to audio, and vice versa. is called a
modem (MODulatoryDEModulator).

To communicate with another computer there must be a
modem at each end. one called an originate medem. the other an
answer modem. In addition. in many instances the software
must be configured for answer or originate operation that is
usually independent of the modem; we can have answer sofi-
ware with an originate modem. and originate software with an
answer modem.

Within the range of acceptable overall costs, for personal
computers it is the dial-up telephone system’s limitations that
determines the maximum rale at which we can exchange in-
formation between computers. The unit we use to express the
rate of information exchange is the baud, which happens to work
out to the number of bits transmitted per second. For example, a
300 baud rate is the rate at 300 bits-per-second, 1200 baud is 1200
bils-per-second. By pure luck and mathematical relationships,
300 baud represents an exchange of 300 words per minute of
text, while 1200 baud represents 1200 words per minute of text
{assuming an average of six characters per word of text—the
defacto American standard).

The typical low-cost (around 3100) modem for personal com-
puters will accommodate rates from 0 to 300 baud, More sophis-
ticated modems (about $500) will accommodate 300 or 1200
baud. Because of cost and complexity, 1200 baud is presently the
upper limit for the voice-grade dial-up telephone system.
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On the other hand, if we wish to exchange data between
computers in the same general location we can do it easily
enough by passing the computer’s electrical signals (without
conversion to audio) through a multi-wire cable connecicd be-
tween the computers’ RS-232 input/output connectors. That
kind of multi-wire circuit is called null-modem. Within reason.
there is virtually no Limit to the character rate we can pass
through the wires. The transmission rate from computer to
Computer can casily be 9600 baud or even 19,200 baud. As far as
the communications software is concemed. it is working into a
modem (the *“null-modem’™). The only limitation on how fast
data can be transferred from ene computer 10 another through a
null-modem is the communications package and the computer
itself: Will they support a higher transmission rate? For ex-
ample, Heath computers casily support 9600 baud, while
Osborne computers are limited to 1200 baud unless modified
with non-factory hardware.

The degrec of complexity of the program-—its
**sophistication”’ —depends on the particular computer and the
application for which it‘s intended. Obviously, the software that
automatically runs a high-speed data cxchange or a dump be-
tween the mainframe computers of two intermational banks isn't

—— cxactly the kind of thing you would use for your KayPro I o
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Radio Shack’s Color Computer.

Gettlng the message through.

The basic, least expensive form of communications software
is intended primarily for sending or receiving ASClI-encoded
messages or data. ASCII is an acronym derived from American
Standard Code for Information fnterchange. A complete ASCII
sct consists of 128 codes (0-127) that represent upper and lower
case alphanumerics, 32 control codes such as the carriage return
and linefeed. standard keyboard symbols, etc.

Simply typing on the computer’s keyboard will send the
message—iext or data—in ASCII characters, which is received
at the other end of the communications ¢ircuit. The difficulty
with ASCI] is that it can only handle text or data such as BASIC
program listings. or anyihing else that’s best converted to
AS(%I], though that is all you need for many applications. For
example, if you are into using The Source or the Dow Jones
information neiworks, or a local community or users’ group
bulletin board—which are accessed through the dial-up tele-
phone system—the communication is usually done in ASCII. If
you get a '‘terminal program’’ specifically prepared for your
compuler, such as those advertised at rock-bottom prices in the
computer hobbyist magazines, it will probably be tailored speci-
fically for your computer’s screen. The words will wrap at the
end of the line, or each line will be precisely the length sent by
the information service...and that's about it. except for seiting
the baud rate. Budget. moderate, or gold-plaied software—
virtually all allow the user to easily change the baud rate to
handle almost any communications situation. Most will cover
from 300 to 9600 baud. Others go as low as 110 baud (for older
ieletypewriters), while some go as high as 19,200 baud for
high-speed null-modem ¢ommunications.

Virtually all intelligent-terminal software allows the user to
either save the incoming ASCIl message in a portion of free
RAM. called a buffer. and then transfer it to disk (or 1ape), orto
have the incoming data written directly to disk (or tape). The
direct write is preferred because, as a general rule, if the RAM
buffer fills, the incoming data writes over the beginning of the
text and a save to disk (or tape) will not contain the complete
file—the overwritten part no longer exists. Similarly. the soft-
ware can cither send an ASCII file directly from disk (the usual
way), or transfer it from disk to RAM and then send it

But what if you're interested in, or have need for. sending or
recciving binary files such as machine language programs,
which use 8-bits? That is quite another thing. Many com-
munications programs can only transmit or receive 7-bit ASCII
characters. so they have special routines for converting binary

information into the ASCII character codes, and then back from
ASCII to binary. It works but it's not the most dependable
method of binary data exchange. Why? Because one single
incorrect byte out of thousands can crash a program,

Protocols

Look atit this way. Assume you're taking an ASCII transmis-
ston of a BASIC program from a friend and you get a glitch on a
¢haracter. The program kicks out on a RUN with a “'SYNTAX
ERROR on LINE 140.”* You list line 140 and the statement
reads: *'140 PRI'T A$.”* You know you've got trouble, but it's
easy to comect "PRI/T™' 10 “*PRINT.” Or suppose you are
getting the latest news from UP1 on The Source and your screen
shows: ""[nflaxxon is a 4.8& for August.”’ You know it should
read: “*Inflation is 4.8% for August."

But what if you're receiving a command file? One glitch on
one byte and the program crashes and you'll never know what's
wrong. or why. To overconie that. all decent modern com-
munications software has some form of protocol exchange.

Protocol means that the sending terminal transmits some kind
of testing signal such as a checksum or CRC after transmitting a
block of information. It then waits for a response from the
receiving terminal that indicates the "“test™ was received cor-
rectly. If so. the sending terminal transmits the next block. If the
sending terminal receives an incorrect answerback “test’’ from
the receiving terminal, it re-transmits the block, and will keep
doing s0 until it receives an *"OK " from the receiving terminal.
In that way. it sharply seduces the possibility a binary file will be
garbled at the receiving terminal.

The problem with a protocol exchange is 1hat the terminal
protocols must match; that is. the software at each terminal must
tecognize the protocols of the software at the other terminal. As
a general rule of thumb, except for the “*free™ communications
software available from CP/M bulletin boards such as Modem X
and Modem 7 (and all its derivativesy}—which use somethng
called a **Christensen protocol”™—there is no protocol standard.
That means that both the sending and receiving terminals must
use the same software (a cute way to insure extra sales).

While each communications package that can cxchange bin-
ary files recognizes its own prowocol, there are several com-
munications packages that will match—or mate—with other
protocols. For example, M./.T.E., from Mycroft Labs, Inc.
(Box 6045, Tallahassee, FL 32301), will match the protocols of
MODEM X. Crossialk, D.C. Hayes, IBMPC (for text files), and
Texr (for mainframes). The relatively inexpensive but powerful
Telcom I1. from Mumford Micro Systéms (Box 400-E,
Summerland, CA 93067). for the Radio Shack computers. will
also accommodate the LINXK protocol. Matching protocols,
however, is somewhat rare. Except for the '*Christensen-
based"” software. most communications packages match only
their own protocols.

Though many ¢laims are made for each kind and brand of
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THE COMMAND SCREEN you see when configuring Omniterm g shown
here.
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communicalions software, except for aulo-dialing, within a
given lype they all do more or less the same thing as far as
communications are concemed.

Auto-dialing means the software in conjunclion with a special
modem is capable of dialing the telephone number of another
computer from a telephone aumber or telephone index file in the
computer. Somelimes it’s as uncomplex as dialing whatever
lelephone number has been typed on the computer’s keyboard.
Other times, the user simply types the user’'s name and the
computer searches the comect number from a telephone file
that’s been siored in a disk file, Auto-dial modems, such as the
D.C. Hayes, can pulse-dial a local lelephone number and then
automatically switch 1o touch-tones for an information service.

When running straight ASCII text or dala communicalions,
all packages will capture incoming data in RAM, all will dump,
somichow, lo lape or disk—either as the signal comes in of al the
user’s command—and all will ransmit text or dala from tape or
disk, cither directly or by first loading it into RAM and then
sending it to the modem. The program can be an inexpensive
plug-in module for the Radio Shack Color Computer such as the
Colorcom/E by Eigen Systems (Box 180006, Austin, TX
78718), or a moderately priced package such as Super ‘Color’
Terminal, by Nelson Sysiems, Inc., (Box 19096, Minncapolis,
MN 55419) that will even change the display format lo 32x26, or
51-64-85 x 21 or 24, (Interestingly, the Nelson software, which
has the same or more features than communications software for
CP/M, IBM, and CP/M-86 computers, costs aboul half their
price. Thal makes one wonder whether software is priced al all
the traffic can bear.)

The Nelson software is more or less representative of what
most software packages for the “higher cost™ computers offer.
The precise feature will depend on the particular program. and
depending on your particular interests one might prove of more
value than another. For example. some, such as the CP/M-based
M_I.T.E.. or Omuiterm, for the TRS-80 Models [iii{i4, by
Lindberg Systems. Inc. (41 Faichill Road. Holden, MA 01520),
allows specific versions 1o be configured for The Source, Com-
puServe, or anything else if you would like the program lo
directly load with all the comrect parameters and macros.

A macro is a complele set of commands, instruclions, Or
whatever that is transmitied by touching a single key. It's as if
the key itself was a separate memory—which it really is. For
example, assume you have ap auto-dialing modem—that is, a
modem such as the D.C. Hayes (5923 Peachuree Industrial
Blvd., Norcross, GA 30092) Smarimodem, that will auto-
matically dial a telephone aumber. You might program your
communications sollware in such a way thal pressing the con-
TROL key and the numeral | will send the felephone access
number of The Source 10 the modem. When the screen shows
The Source has connected and asks for your ID {idcniification).
pressing coNTROL-2 will transmit your Source ID (identification
number) and password. Similarly, you might have programmed
CONTROL-J as a macro to dial Compuserve’s lelephone access,
and conTrOL-4 to transmil your CompuServe ID and password.
Macros can alsao be created for accessing particular areas of The
Source, Dow Jones, or any other dinl-up dalabase or information
service. The amount of information stored in each macro varies.
1t might be 25 characters, it might be 48 characters, or more.

If the software provides macros there are usually at least 8 or
10, corresponding to the numbered keys; or every alphabetic
(A-Z) key might have the capacity for macro programming. as is
available in the Hayes Smaricom /i for the IBM personal compu-
ter. The Smartcom' s macro definition is even ¢arried to the point
where there are individual sets (menus) of 26 pre-defined mac-
ros for The Source, for CompuServe, and for Dow Jones that
allow direct access to different areas of the information services
at the touch of a key.

Some of the newer software, such as Smartcom and M. T .E.,
provide for the recognition of prompts by the host computer of
The Source. Dow Jones, communily bulletin boards, etc. A
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macro can be defined, say, 1o dial The Scurce through Tymnet;
upon receiving Tymnet's recognition Lo dial the Tymnet pass-
word; then when The Source '"comes up®’ with its prompt, to
answer with the user's 1D and password, ete. It's aciually
possible 1o connect with and get into a selected arca (service) of
an information nelwork by just a single entry on the keyboard.
Exactly how the macros perform vanies widely and depends on
price, and, unfortunately, the imagination of the person writing
the advertisement. So, if macros are an important function for
your use of communications software, doublecheck every fea-
ture before you purchase the software.

Particularly for infrequent users of a communications soft-
ware package, the overall complexity of operation is an impor-
tant consideration. The most sophisticated software is worthless
if you can’t remember how to use it, or you forget a function and
twenty minutes into an upload you discover you forgot to name
the file. The receiving terminal is going to have a copy of your
file but its disk directory will have no usabie indication it exists.
(A common problem when exchanging binary data.) Some
software, such as Crossialk, from Microsff, Inc. (1845 The
Exchange, suite 205, Atlanta, GA 30339}, avoids the whole
problem by automatically transmitting the name of the file: The
receiving computer aiways knows whal it got. It should not be
necessary lo spend any lime mucking through an instruction
manual 1o figure out how 10 do things. Unfortunately, price and
sophistication have nothing 1o do with c.isc—of-opcrauon
Actually, somc of the earlier superior communications software
is virtually unknown 1oday because simple procedures required
reference 10 the documentation, and the documenlalion was a
disaster.

Another desired feature for infrequent users of comnmunica-
tions software is menu-driven function selection. The main func-
tions are always displayed on the screen, or can be called up at
the touch of a key. Similarly, the functions are also selected by
the Louch of a key. Telcom. Omniterm, and Crosstalk are exam-
ples of almost total menu-driven control.

There is probably no end to the functions thal can be provided
in a communlcations package. As fasl as one package appears in
the marketplace there is another with even more * sophisti-
cated"’ functions. Actually, most do the same as the others, but
in different ways and with different degrees of difficulty. Some-
times il’s easier 1o use different kinds of software for different
tasks simply lo make communicalions more convenient. For
example, for videotext-type communications and use of The
Source, Telcom [ is preferable; for binary data and program file
exchangc Crosstatk does it with the least amount of hassle. But
what works best for you and your computer may be other kinds
of sofiware. But regardless of the software's functions and
features, for many users the most important consideration
should be how often they will have to search through the
documentation in order lo use the software. R-E
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FIG. 1--SCHEMATIC SYMBOL for an n-base LJT.

Switching
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FIG. 2—A SIMPLE CIRCUIT Using & LT,
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Here's a look at UJTs, PUTS, SCRS, triacs, and a host of other semiconductor switching

devices.

P t 2 N THE LAST PART OF
ar this scries. we saw
how transistors are used in swilching ap-
plications. Transistors. of course, are not
the only solid-state devices that can be
used in that way, Indeed, devices such as
WT's. PUT's, and SCR’s can all be used
in switching circuits, This month. we'll
take a look a1 those devices. and others.
and see what they are, how they work, and
how you can use them in your own de-
signs.

The UJT

The WIT (Unfunction Transistor) is a
one-junction device that consists of a slab
of n-type and a slab of p-type semicon-
ductor material. In an n-type UJT. the two
base terminals are connected to the n-type
material, An emitter terminal is con-
nected lo the p-type material. The sche-
matic symbol for the n-base UJST is shown
in Fig. |.

The n-type material connecting base
lerminal Bl to base terminal B2 has a
resistance of between 5.000 and 10.000
chms. 11 is convenient (o think of tha

resistance as actually being made up of
two resistances. Cne, RBI, is between the
junction and BI; the second, RB2, is be-
tween the junction and B2. With that out
of the way, we can now 1alk about an
important characteristic of the WIT, the
inirinsic stund-off ratio. That is defined as
RBI/(RBL + RB2) and denoted by the
symbol m. The voltage at the junction.
due 1o Vg, is equal io nVp,.

Circuits

The WIT can be used in a simple circuit
such as the one shown in Fig. 2. Pulses of
sufficient voltage, V., must be applied
between the eminer and ground for the
UJT to conduct current from + Vgp 10
ground through the n-type slab. When it
conducts. Output pulses that are in step
with the inpui pulses are developed across
R1and R2. although R2’s main purpose is
to keep the circuit operating properly de-
spile variations in lemperaiure.

We will show you how to choose the
values of Rl and R2 shonly. [n any event.
the values of Rl and R2 are usually much
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less than RBI and RB2. Because of that,
the external resistors used around the UIT
can be ignored when analyzing 1he action
of the transistor.

Gerting back to the performance of the
citcuit in Fig. 2, we want the UIT to
conduct when the voltage at the emitter
reaches V. The device itsclf conduets
when Vi is about ¥ volt higher than the
voltage at the junction, That occurs when
Vg is greater than 0.5 + Vg That is
why the intrinsic stand-off ratio is a crit-
ical factor in determining the behavior of
the UIT.

Using that information, a relaxation os-
cillator can be designed. To do that, only
an R-C nctwork nced be added 1o the
circuit shown in Fig. 2. The resulting cir
cuit is shown in Fg. 3.

Let’s see how that citcuit works. When
the supply voltage is inttially applied, O
volts is across Cl: that voliage increases
with time. The 1ime it 1akes for the voliage
1o increase 10 the level required to wm on
the UJT is determined by R3. Cl, and %,
and is just about equal to the product of
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FIG. 3—ADDING AN R-C natwork to the circull
shown In Fig. 2 tuma it Into a relaxstion 0scHla-
tar.

R3 and Ci. The oscillator frequency is
about ¢qual to the reciprocal of R3x CI,
or about 1/R3 % CI).

The ideal value for resistor R3 is some-
where between:

Ves {1 — w] - 05
2lp

2(Vep — Vy}
ly

and

Where [ is the maximum current flow
between the emitier and Bl; WV, is the
vafley wltage, 1ihe voltage between the
emitcer and B1 just after the device has
begun to conduct. and Iy is the walley
currens, the current between the emitier
and Bl when the voliage between those
points is V. In the equations. v and Ip
are the maximum values specified by the
manufacturer of the particular UJT being
used. while Vg and I, are thc minimum
specified values. The current reaches lp
when Vi reaches a peak: that peak voltage
is c.'nllcj V.. Voltage Vp is significantly
higher than V,,

The voltage and current between the
emitter and Bl continue 10 increase
beyond ¥y and |, respectively because
RBI decreases as the quantity of current
flowing through it increases. When CI has
discharged through the emiiterRBI1 cir
cuit, conduction ceases. The capacitor
then rechatges and the sequence repeats.

Capacitor Cl is selected to obtain the
desired oscillator frequency, after R3 has
been determined. Because the value you
select for C1 depends upon the vy (as well
as on other factors) of the specific UWIT
being used, that capacitor may have (o be
“tweeked” to get the exact desired time
delay.

If the UJT is to operate properly, R2
should be about equal 1o (RB1 4
RB2)12wVgg- The value of R1 should be
lessthan (RB1 + RB2 + R2)V o /(Visp
~ Voup) In the equation for RI. the
values of RBI and RB2 are the minimum
resistances for this parnticular device as
specified by the manufacturer. Voltage

Vour 18 the peak-to-peak output voliage
across R1. The value of RI is usually
about 50 ohms and R2 around 500 ohms.
although at times the values chosen may
radically differ from those. An ordinary
bipolar transistor may be wired across the
resistor used to deliver the output from the
UJT: its purpose would be to provide suf-
ficient push for the circuit to be driven by
the pulse(s)

Because the UJT keeps on oscillating,
repetitive voliages are developed across
Cl. R1, and R2. The voliage across Cl is a
rising ramp while Cl charges and i3 a
relatively fasi-dropping slope when il dis-
charges. [f that ramp is to be used to drive
another circuit. a high impedance must be
connected between the R-C network and
the circyit that is being fed by the ramp, so
that the driven circuit will not load the R-
C network (and affect the frequency of
oscillation)

The UIT can be used in a switching
circuit because it does not conduct until
the capacitor is charged (o & specific level.
If a mechanical switch is placed across the
capacitor and shorts il, the capacitor re-
mains discharged. Under those condi-
tions. the UJT does not conduct. The
capacitor begins to charge at the insiant
the switch is opened. But the UJT does
not conduct until the capacitor is charged
to a voliage that exceeds 0.5 + Vg,
volis: in other words, it behaves as a time-
delay switch. Conduction ceases at the
instant the switch is closed and the capaci-
tor is discharged.

Designing a UJT circuit

Let’s see how we can calculate the val-
ues for the circuit shown in Fig. 3. As an
example, assume that for the UJT being
used. n is specified as 0. 55, but can vary
from 0.5 10 0.6. Similarty, ¥y, is specified
as 2 volis, but can vary from 1 to 3.5; 1, is
specified as 20 mA, but can vary from 10
to 30 mA, and [, is specified as 8 A, but
can vary from 4 to 12. The intemnal resis-
tance of the UJT, RBI + RB2. is equal to
9000 ohms. What we are looking for is a
2-volt output across R1 at a frequency of
500 Hz. For this circuit Vgg will be 10
volts.

Stan by determining the value of R3,
the resisior in the timing circuit. Sub-
stituting into the equations for R3 noted
above, we find that the value of that resis-
tor should be between 146.000 ohms and
1.800 ohms. A good choice for R3 is
50.000 ohms. Since f = I/R3ICL, CI
should be equal to about I/Rf = 17(50,000
X 5000, ot about 0.04 pF Finally, sub-
stituting into our equations for Rl and R2
we finnd that they should be 2400 ohms and
820 ohms. respectively.

An interesting variation in the ¢ircuit
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FiGG 4——THE PUT. Its schemalic symbol is shown
in &, while Its Internal struciure 15 Shown Inband
£. The equivalent circuit for that device is shown
In g,

shown in Fig. 3 would be to replace CI
with a phototransistor. The resistance of
the phototransistor increases as the
amount of light reaching it decreases.
Thus. when there is very litle light. the
resistance of the phototransistor is high.
Under those conditions. the UIT con-
ducts and current flows. That current can
be used 10 rigger a refay and tum on a
light as night falls.

The PUT

The Programmable Unijunction Tran-
sistor. or PUT, performs much like an
ordinary UJT. The big advantage with the
PUT is that m is not predetermined by the
intemnal characteristics of the device. In-
stead, it can be set t0 a value between 0
and | using external resistors.

The PUT is a thyristor. It has three
terminals, as shown in Fig. 4-a. A positive
voliage is placed between the A (anode)
and C (cathode) terminals. No current
flows between the A and C rerminals until
a pulse that is negative with respect to the
anode is applied 1o the G (gate) terminal.

Structure of the PUT

The device consists of four semicon-
ductor slabs as shown in Fig. 4-b. To see
how the PUT works, it is casiest 10 think
of it as being split intg two bipolar transis-
tors—one NPN and the other PNP. The
internal structure then would be as shown
in Fig. 4-¢. A schcmatic diagram of the
two-transistor equivalent circuit is shown
in Fig. 4.

Neither transistor is turmmed on when
voltage is initially applied between A and
C because current does not flow through
cither base-emitter junction. When G is
made negative with respect to A, the base-
emitter junction of the PNP transistor is
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umed on. Current can then flow through
the collector lead of that transistor to the
base of the NPN device. Because the voli-
age at the base of the NPN transisior is
now positive with respect to the voltage at
its emitter. cument will also low through
the basc-emitler junction of that device,
The NPN rransistor is therefore aiso
turned on. Curment from its collector Aows
through the base-emitter junction of the
PNP device because its base voliage (and
the collector vottage of the NPN section)
is now negative with respect to its emitter
voltuge. Because of that, the PNP transis-
tor stays on even afler negative voltage has
been removed from the gate terminal,
Consequently, the NPN device also re-
mains on. Because the paths between A
and C have been completed. current tlows
from A to C. It ceases to low when the
anode curmem drops below 1.

We can make a PUT uct like a UIT by
placing it in the circuit shown in Fig. 5.
The maxamum gate current., Tgayaxy A=
lowed for tuming on the PUT is specificd
by the manufacturer of the device and may
be in the vicinity of 50 mA. Just what [
actually is in a particular circuit, depends
upon Vyp. R1. and R2. and can be deter-
mined from

g = —= o e
R1R2{R1+R2}
whene

- Iy
Va Vae(minz)

The equations for calculating the time
delay and the vatue of the resistor in the R-
C circuit (in this case R4), arc the same as
the ones we used when we discussed the
UJT. To determine R4, set m equal 1o
RI/R]1+R2), use the values of I and [,
provided on the device's data sheet, and
let Vy be equal to about ¥ of Vg (the
value of V., the forward voliage. can also
be found on the data sheet). The value of
Vy usually ranges somewhere between
0.6 and 1.2 volts so that 0.6 may be used
for Vy in those equations without causing
any unacceptable error,

Once the voliage across Cl is greater
than that at the gate. the PUT conducts
and current flows through R3. The output
voltage that the cument develops across
R3 is called V1 That voltage depends
upon the voliage required to turn on the
PUT. which. in tum, is about | volt higher
than the vollage al the gate. That, in turn,
is related 1o vy. which is determined by the
values chosen for resistors Rl and R2,

Afier the capacitor has been discharged
and anode current has dropped below 1y,
currént ceases to flow through the junc-
tions between A and C. The capacitor
then gels recharged so thal the current
pulses through the PUT keep repeating.
As was the case with the UJT, a switch can
be placed across the capacitor to make this
arcangement perform as a time-delay
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FIG. 5—-THE PUT |a used here In an osciliator
circuit
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FIG. 5—TO KEEP AN SCR from dissipating 100
mutch power when g polarities of the velliages
8t Its anode and gate are 83 Shown, & series
reslalor-diode combinalion should be ¢oan-
necled between those terminals.

swilching circuit.

The SCR

The structure of 1he silicon-controlled
rectifier (SCR) looks like that of the PUT,
except that the SCR gate is near its cath-
ode rather than its anode. The SCR is
composed of four semiconductor slabs ar-
ranged as shown in Fig, 4-b. The gate is
connected to the second p-slab (the one
located between two n-slabs) rather than
at the first n-slab (the one nearest the
anode). The equivalent Lransistor armange-
ment shown in Fig. 4-d still applies. ex-
cept that the gate terminal is now at the
base of the NPN device. A posilive pulse
at the gate with respect 1o C will wrn on
the SCR and let curment flow from A 0 C
when the anode is positive with respect to
the cathode. The SCR will keep on con-
ducting even afler the trigger pulse has
been removed. Conduction stops afier the
anode-cathode current drops below a par
ticular currcnt level specified by the man-
ufacturer of the SCR, Thatcurrent is iden-
tified as 1,;. the holding current.

Triggering methods and precautlons

Although gate triggering is the best
method of trning on the SCR, it is possi-
ble to do 1l using other methods. For ex-
ample. the SCR will be turned on if it is
placed in a very hot environment. Tt will
also be lumed on if a specified maximum
voltage that may be applied between the
anode and cathede is exceeded. It will
also be triggered if 3 sharp-rising voltage
pulse is applied between A and C. As for
the last case. it is frequently desired ihat

WwWww americanradiohistorv comm

the SCR not trigger under those condi-
tions. Manufacturers therefore supply a
dv/dT speeification that indicates the
maximum voltage change in a specific
peried of time that may be applied to the
SCR without triggering it. Thus. if dV/dT
is specified as 150 wlts-per-microsecond,
the SCR will probably be tumed on by a
pulsc that changes at the rate of 175 volts-
per-microsecond. To reduce the dV/dT
facior of 1he pulse and avoid triggering the
SCR. 2 50.000-pF capacitor may be wired
between the C and G teminals of the
device.

i a volinge pulse that’s applied be-
tween the A and C rerminals triggers the
SCR no damage will be done 1o the de-
vice. But itis also possible to apply a fast
currcnt pulse between the A and C termsi-
nals. That pulse may be used to trigger the
SCR or may simply be present after the
SCR has been turned on. But if that cur-
rent pulse is faster than the dIAT limit
apecified by the manufucturer of the SCR,
the device can be destroyed. You must be
sure that such current pulses do not occur
at any time. To insure against such pulses
a series R-C network can be connected
between the anode and cathode of the
SCR.

Some problems arise even when nor
mal gate-triggering methods are used. If
the leakage current is high, the SCR may
be triggered inadvenemly. To avoid that, a
resistor should be wired between the cath-
ode and gate of the device. The value of
that resistor is normally specified by the
manufacturer and can be found on a data
sheet.

Precautions must also be taken so that
the gate does not dissipate more power.
Pgaq- than is allowed by the manufacturer,
or pass more current. lgpy, . than il was
designed 10 do. Care must be 1aken so that
the reverse voltage limit, Vgpa,. between
the gate and cathode is not exceeded.

Avoid applying 8 positive gale-cathedc
triggering vollage while o large negative
voltage is at the anode of the SCR with
respect to ils cathode. Otherwise. Lhe
SCR will dissipate an excessive amount
of power, To prevent failure, if that con-
dition should occur. be sure to connect the
dicde-resistor circuil shown in Fig. 6 be-
iwcen the gate and anode. Thal circuit
clamps the gule 10 the anode thereby re-
ducing the conduction berwecn the pate
and the cathode.

Clrcuits using SCR's

A simple circuit involving an SCR and
using an AC supply is shown in Fg. 7.
Voltage is applicd between the anode and
cathude of the SCR. During the positive
half of the cycle, a positive pulse is fed
through R1 and diode DI 10 1he gate of the
SCR and the device is med on. Curment
flows through R, . the load. Current slops
flowing when the curment passing through
the SCR and R, drops below §,. During


www.americanradiohistory.com

A1 AL
o 7 M
3 e - L) ToAc
b1 ¢ $ef ] __:1 POWER
; 1 suppiy
|

FIi. 7—4 SIMPLE SCH circuit.

the negative half of the cycle—when the
anodde is negative with respect Lo the cath-
ode—the dinde prevents any current from
passing to the gate, and the SCR remains
tumed off.

In the circuil shown. current flows for
just aboui the full positive half of the
cycle. Conduction starts when just
enough curnent is available at the gate to
urn on the SCR. The flow stops when the
anode~cathode eurrent falls below |, the
holding curent. But the circuit can be
changed so that the conduction through
the anode-cathade circuit can be made to
slart at any point during the rising 90°
portion of the AC cyclc and end when the
current flow drops below I,;. Thus. the
conduction of the SCR can be varied be-
1ween a 180° period (when the SCR starnts
to conduct at the beginning of the positive
half-cycle) and a 90° period (when it stants
to conduct at the peak of the positive haif-
cycle).

The circuit in Fig. 8 can be used to set
the conduction period. Variable resisior
R2 sets the voltage applied to the R3-D)
series cirewt. The voliage at the wiper of
the potentometer. in conjunction with
R3.DlI, andRI, determines the amount of
current that Mows into the gale of the
SCR. When R2 is set so that sufficient
gaie current flows to turn on the device.
the SCR conducts. Thal setiing can be
adjusted for conduction to start at any
specitic instant in the rising portion of the
positive half-gycle.

The voltage being applied o the gate in
the circuit in Fig. 8 1s AC. In a similar
fashion. « DC voliage can be used to de-
termine the lum-on point of the SCR.

The tum-on points of the SCR do not
have 10 be limited to between 0° and 90°.
That range can be extended by adding a
phase-shift network consisting of a resis-
1oT and capacitor to the original ¢ircuit.
Doing so allows you Lo extend the range 1o
from just above 0° o somewhat below
180°. Such a ¢ircuit is shown in Fig. 9.

Figure §i0-a shows the phase relation-
ship of the voltage across Cl {between the
gate and cathodek Vg, with the voltage
al the input to the R2-C1 ¢ircuit. The cur-
rent in 8 capacitor leads the vollage across
thut component by 180°. The voltage
across a resislor is in phase with the cur-
rent fiosing through it. Because of that.
when an AC voltage is applicd 10 8 cireuit
consisting of 4 resistor connecied in series
with a capacitor. the voltage across the

= : =
b ’RL

-—u-} ;g AC
WER
— ™) supeLy

== S e
FIG. —THE CONDUCTION PERIOD of the SCR
can be varled by thanging the seiting of R2.

FIG 5—BY USING A PHASE-SHIFT'NETWOFIK.
the range of Iriggering points of the SCH ¢an be
exiended
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FIG. 10—PHASE RELATIONSHIPS. The graph In
& shows that the magnitudes of Vg and Vs
V. only if their phases sre faken into accounl.
Tha relative phases and magnitudes of ¥, and
Vg I the case of m purely resistive 1oad are
shown bn &, and In the case of a purely capacltive
load Wn &,

e MT2
M2
E
MT1 [ MT

] b

FIG. 11—THE SCHEMATIC SYMBOL for a dia¢ is
shown In a; lis Inlernal structure |8 Shown In b.

capacitor lags the vollage across the resis-
tor by 90°. The sum of the voltages across
the two components must be cqual to the
veltage applied to the R-C combination,
or V- But that is the case only if the
addition 1akes the relative phases of the
two vollages umto account.

Tha is all shown in Fig. [0-a. The voit-
age across Cl. Vge. lags the applied volt-
age. V. by an angle o. When R2 is set
equal to O ohms, the entire applied voltage
is across the capacitor and o is equal to 0°.
Thus. the voltage across Cl and at the
gate-<cathade junction of the SCR is in
phase with V.. That relationship is
shown in Fig. [0-b. Also. because R2is 0
ohms. the magnitude of Vg 1s just about
identical t© V, .

When the vzﬁuc of R2 is made very
large, the applicd voltage is primarily
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across the resistor and there’s just about
no voltage acruss the capacitor. [n that
situation. a is ¢qual to nearly 90°. The
relationship between V, e~ and Vge is
shown in Fig. 10-c.

Assume that the SCR will just trigger
when a voltage equal to that at the peak of
the Vi~ curve in Fig. 10-¢ is upplied be-
tween the gate and cathode. Tuming 1o
Fig. 10-b, with that small voltage requure-
mient, and noting the slope of the curves in
Fg 10-b. it's ¢lear that the SCR tums on
soon after the applied vollage passes 0°
because ¥ .- reaches the trigger point
near 0°, In Fig. 10-¢. the peak of the
trigger curve must be reached, before the
SCR 1ums on because of that curve’s Jow
amplitude. Triggering thercfore does not
oceur until Vo is near 180°, Trigger
points are made 10 vary between 0° and
[BO® by changing the setiing of R2. [n all
cases conduction slops when the anode-
cathode current drops to 1,,, That is ¢lose
to the [80® poinl on the ¥V 4 curve. Thus,
the trigger-point sctting is used to detcr-
mine just how long the SCR will stay
turned on.

Diacs

In a diac. whose schematic symbal is
shown in Fg. I1-a, the amangement of
semiconducior slabs appears quite similar
10 that of an ordinary PNP transistor {see
Fig. 11-b). Bui there are two big dif-
ferences between the diac and bipolar
transistor. First, there is no lead to the
center slab of the diac. Second. the same
amount of impurities due to doping are at
both junctions of the diac, while quan-
tities differ at the two junctions of an ordi-
nary transistor.

If & very small voltage is applicd be-
tween the two tekminals of the diac, MTI
(Main Terminal 1) and M T2, the diac does
not conduct. The applicd voliage must
exceed a specified value before the device
will conduct. Afier the diac is turned on,
current flowing through the device in-
creases rapidly as the voltage across the
diac decreases. Regardiess of which ter-
minal is made positive with respect to the
other. the diac will turn on at the same
breakdown voltage. Should an AC voltage
be placed across the device (through a
resistor. of course. so that the diac will not
dissipate excess power). it will conduct
during each half-cycle after the break-
down voltages have becn exceeded.

Trlac

As you can see in Fig. 12-a. the sche-
matic symbol for a triac is very similar to
that of a diac. The differcnce. of course., is
thal a gate has been added. The true dik
ferences between the devices can be seen.,
however. in the structural diagram shown
in Fig. 12-b.

If you just consider the connections
that are made to the right halves of the
MT1. MT2 and gate lerminals. and ignore
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anything that’s connecied 1o the left half
of those terminals, what you have is a
PNPN SCR. with the gale connecied 1©
the lowest p-slab. Consider next the con-
nections miade to Icft side of those termi-
nals, this time ignering the connections to
the right. What you have now is an NPNP
SCR. Converting that into its equivalent
circuit gives you the two-SCR combina-
tion shown in Fig 12-¢.

When MT2 is positive with respect to
MTI and a pulse is applicd 10 the gate,
SCR 1 in the equivalent circuit turns on, If
MT2 is negative with respect (o MTI.
SCR 2 wms on. Thus. each SCR con-
ducts on aliemate halves of a cycle. Un-
like the individual SCR. the triac
conducts current in both directions. But
the SCR has one imponant advantage over
the rriac; The SCR can operate over a
range of from O- to several-hundred-Henz
while the triac is useful only to somewhat
above 60 Hz :

A triac €an be used instead of an SCR in
a circuit like the one shown in Fig. 7.
Simply substitute MT2 for the anode and
MTI for the cathode. The diede is no
longer necessary for the circuit to operate
properly. The aliered circuit is shown in
Fig. 13.

The waveform output by the AC power
supply is, of course, asincwave. If a high-
resistance polentiometer is used for R2, it
can be adjusted so that the gate current
will just barcly tum on the triac when the
applied signal is at its positive 90° point.
It will stay on for the poriion of the cycle
from 90° 10 ¢lose to 180°. Near the 180°
point, the positive voltage across the triac
i just about zero. so that the current drops
below 1, the holding currem and con-
duction ceases.

With the marginal wwm-on signal avail-
able during the positive hali-cycle. the
triac will not um on between 180° and
270°, the portion of the ¢ycle when MT2
is negative with respect 1o MT1, That’s
because it requires a larger signal to um
the triac on during the negative half-cycle
than it does during the positive half-cycle.
If sufficient current should be applicd 10
just-about (um the triac on during 1hat
negative balkeycle, it will conduct for the
negative ponion of the c¢ycle between
270° and 360°, As was the case in the
positive half-cycle. conduction will cease
when the negative current drops below,

-1;;. the holding currem.

Should resistor R2 be set for a low
value. sufficient current will be applied to
the gaic before the 90° point in the cycle is
reached and the iriac will be tumcd on at
some point between 0° and 90°. Then cur-
rent would Aow for more than one half of
each half-cycic.

There are four trigeering modes used
for uming on the trac. In two of those,
MT?2 is positve with respect to MTI. If
the gate is positive with respect to MTT.
relatively little gate current. lgp is

MTZ MTz MT2

2

G W) G MTL MT

FIG 12—THE TRIAC. [ts sthemalic syn%t i
shown In a, Its internal struciure in b, and its
equivalent circullln ¢.
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FIG. 13—# SIMPLE triac clrcult The: device's
triggering poini is set by R2.
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FIG. 14—AS WITH THE S5CR. the range of trigger-
ing points of the iriac can be extended by using
the ¢lreuil in 2. The conduclion perieds during
the positive and negalive hatf-CyCies can be
made symmetric by adding a diac as ahown in b.

needed 10 1um on the triac. [f it 15 negative
with respect to MT1, at least five time that
current is requircd lo wrn on the (riac.
Should MT2 be negative with respect 1o
MTI. at least 2lgy is necded to tum on the
triac regardless of whether the pate cur-
rent is positive or negative with respect lo
MT]. Considering that. it is obvious why
when R2 is adjusied so that the triac will
turm on just at the positive 90° poind it is
very unlikely that it will also tum on at the
negative 270° point. That will be truc un-
less a considerable amount of drive is
added to the gate when the voliage goes
negative.

In the case of the SCR. the 0% to- 90°
range of triggering points was extended 1o
a0°- 10~ 180° runge through use of the R2-
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Cl network in the circuit in Fig. 9. In that
example, we only needed triggering dur-
ing the positive half of the cycle because
an SCR does not conduct during the nega-
tive halicycle. But the triac conducts dus-
ing both the positive and negative half
cycles although thai conduction can start
at different points in the negative half-
cycle due to the device's changing sen-
sitivity to the gate signal. So, until R2 is
set 50 that there will be sufficient voltage
to trigger the triac in the negative half-
cycle. it will conduct only up to 180°,
When R2 is set so that the triac triggers on
both half-cycles. conduction will take
place during a longer interval during the
first half of the cycle than in the second
half.

The range of wrigeering points can be
increased through the use of the circuit
shown in Fig. 14-a. That arrangement
uses (wo R-C phase-shift networks. With
it. triggenng can take place between 0°
and 180° during positive half-cycle and
between 180° and 360° during the second
half-cycle.

The arrangement shown is similar to
the one used for the SCR and shown in
Fig. 9. But the circuit shown in Fig |4-a
will not do anything 1o offset the dif-
ferences in gate sensitivity and the device
will trigger over different intervals during
the positive and negative half-Cycles. That
situation changes when we add a diac 10
the circuii as shown in 14-b,

In that circuit. both the gate and MT2
are cither posilive or negative with respect
to MT1. When the triac is operated in that
manner, a diac can be used 10 compensate
for the differences in the triac tum-on cur-
rents. That is. if the characteristics of the
diac matches those of the triac gating cir-
cuit, the triac will tum on al relatively
equal points during both halves of the
¢ycle and the periods of conduction will
be more or less equal during cither hall-
cycle.

QOther switches

The swiltching devices described above
are the ones most commonty used. bwt
there are many other types of semicon-
ductor switching devices.

The schematic symbol for a CSCR
{Complementary SCR) is the same as that
used for the PUT, bul the two arc quite
different devices. The CSCR tums on
when a negative voltage is applied to its
gate with respect to its anode,

One big objection to use of 1he SCR, is
that no means is provided to turn it off.
The GSC (Gaic Controlled Switch}) is a
device that overcomes that drawback. It
behaves as an ordinary SCR when a posi-
tive pulse is applied 10 its gate. The dif-
ference lies in the fact that it wums off
when a negative pulse is applied 1o the
same gale.

The SCS (Silicon Controlled Switch) is

continueid on page 114
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If you enjoy the chalienge of Creating your own circuils or have
the desire to learn...then, the new ET-1000 Analog/Digital Cir-
cuit Design Experiment/Tralner is for you. Designed to be a
mulli-purpose lab for e@xperimental gircuit design, the ET-1000
makes it easy lo design, develop and experiment with circults of
your own design.

Unit features large solderless plug-in breadboard, buiit-in po-
wer supplies, 1Hz to 100 kHz signal generator. “nobounce” logic
swiltches, LED indicatars, logic probe and much, much more.

And if you need to learn circuit design before starting to
create on your own, there are two self-study courses in passive
and transistor circuits that will teach this exciting area to you
right on the ET-1000,

Find out more about the new ET-1000 trainer and courses
today. Comolete specilications and details are in the new free
Heathkit Catatog. The cataleq also leatures more than 450 kit
and educalionai groducts for your home, hobby and business.
Circle reader service number below.

New Engineering Design Series

EO-203A

= : Educational Systems'

CIRCLE 20 ON FREE INFORMATION CARD
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FREQ COUNTERS \ INTERFACE ORDERING INFORMATION
To 1 .3 GHZ conrinued from page 78 The followlng are avallable from Alpha

Electronics, PO Box 1005, Merritt Is..
FL. 32952 (305-453-3534}, A complele
ki1 of parts—including main PC board,
memory PC board, cable, case—for
printer conversion {does nol include
memory IC's): $129 plus $6 postage;
compleie kit for Electronic conversion
{does not include memory PC board or
memory ICw): $119 plus $56 posiage;
2K %8 glatlc RAM IC's, $56.50 #ach
postpaid; 13941 PROM, $25; memory
PC board {(PC1832) $13 postpald; main
PC board, (PC1831), $18 posipald; ABS
plastlc case, $12. A complete kit of alf
parts for Selectric converslon, {not In-
cluding memory board or memory
IC's): $159 plus $6 postage. The me-
chanical adapter alone Is $90 plus $5
postage. The ULN2813A or ULN2803A
IC*s are $3 each postpald. Fiarida resl-
dents please add 5% sales tax. Canadi-
an orders please add $2 addltional to
US positage; olher forelgn orders.
please add $§ addlilonal 1o US

FIG. 23—THE WIRE GUIDE s shdwn here full postage.
size.

EXCLUSIVE NEW FEATURE:
SIGNAL STRENGTH LEO BAR GRAPH

5 MODELS: 5150.-5499,
ALL ALUMINUM CASES
FULL YEAR GUARANTEE

OPTIONAL PRECISION TIMEBASES
AC, DC OR BATTERY PORTABLE e
CERTIFIED NBS CALIBRATION SHIFT I
MADE IN U.S.A.—10TH YEAR SOLENOID g™
LARGE SELECTION ACCESSORIES

FIG, 30—THE MOUNTING OF the swer board and solencid and link Is ahown In this pholo.

printed. You can print extra copies of the
document(s) simply by pressing the PRINT
button.

If there is not enough memory 1o hold
the data from the computer. the interface

Olh will. when the buffer is full, hal the data
iy load and print the buffer contents. Then it
L will resume the data load until the buffer
s is full again or until the priINT button is
© pressed. If copies of the data are not re-
= . = uired, press riseT before dumping new
2 OPTOelectronics inc | ] ol e
O 5821 N.E. 14th Avenue ORI 2l L AL ST T 2 Although we haven’t bad the oppor
Li'j Ft. Lauderdale, Florida 33334 e ki % . lgpizlo;mmin;cia.;zoptit?n that :Iallows
: to the priner until the PRINT bution has this interface 10 be used with a serial com-
g 1'800'327‘591 2 been pressed. pute;pot[t can also be added. Contact Al-
h i I R-E
= FLA(305)771-2050  TELEX 514849 After the buffer contents have been pha for further information.
g2  CIACLE 62 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm
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New for our readers....A mailorder source of software for Atari 400, Atari 800, IBM P C. Commodore VIC-20,
Apple |, and other personal computer Systems.

i IBM PC

FLIGHT SIMULATOR by M-
croseit ... List $49.95. Qur prce

$43.00, Highly accurate sim-
wation of ght in m singie-eNgine
a:rcratt. Working instruments.
Out the window graphcs Real-
tena Tight conditions (IBM P C,
64k. coior graphics. disc)

EASYWRITER Il by In-

formation Undhimiied ... List
$350.00. O price

| $300.00. Turns your COM-

I puter im0 & word

| processor You see every-

I fhung on the screen, There

are MO imbedded com-

mands. (IBMF T,

| DEADLINE by In-
focom ... List $49.95,
Our price ... $43.00. A
lockaed door. A dead
mah. You have 12
POUTS to SOk The mys-
tery. One talse maove,
and the iuler Sirikes
again {IBM P C, a8k,
dhse)

: ALGEBRA. Voi. | by Ecu-
ware ... List $39.95. Our price

1 534.00. A first year algebra

| tulonal covenng definhons.

i number INe OoDer alNs, sats.

) elc. (1BM P C, 48k, color

" grpahics, dsc)

e B W1 | MICROTERMINAL by
MICROCOM Microcom  List $94.95. Our

| PrCe . $803.00. ASOws 8¢~

[] cess 10 emole manframes

I and AlON data

banks, and other personal

: compulers. {IBM P C, disc)

|

: PCTUTOR
] PC TUTOR by Compreben-

D sve Software . List $79.95.

I Our price ... $65.00. intevactive

1 trogram teaches you how 1o

use your [BM Personal Com-
Putes. inthuding harawars and
sottware. (1BM P C, 64k, disc)

- fApple Il 48k, disc)

APPLE

PRISONER1 by Intgraciive
Faniassos  Lsst £32 95 Our
prce . $26.00. Escape 8
hardly posssbie The island
Reeps you undel sunaallance.
Jusi try and get out! (Appie N,
48k, drac)
~ PRISDNERZ by Interac-
ve Fantasies ., List $39.95.
Our price ... $34.00. (Atari
disc}

| THE MASK OF THE SUN
by Ulirasoft inc . . Lsst $39.95,
Our pnce .. $34.00. An ari-
mated adventung through &
senes of hi-res screens An
ulimate adventurg challenge.

MASTERTYPE by Lighting
Software .. List $29.95. Our
price ... $34.00. A typing 1.
SHUCHON SYSTeV N B axciiing
ru-res game format Learn fo
type while batting waves ol
attacking enemy words {(Apple
II. 4864k, disc}

THE GRAPHICS MAGI-
CIAN by Penginn Sottware
Lig1 $59.95. Our price
£53.00. Make your owr an-
mared graphics sWandles up 1o
32 ndependen objects y
Stores hurneds O Color eC-
tures. (Appée I, 48k, disc)

£] RENDEZYOUS by Ecu-
ware . . List $39.95. Our price
- $34.00. In lowr phases. sim-
ulates an actuai space-shuttle
flight trom Earth LifioH through
Orbrtal Rendezvous and Ap-
proach o Alignment Docking
with & space station Hi-re2
graphica (Appie 1, disc)

]
e =

| SAT WORD ATTACK
SKILLS by Eduware ... List
$49.00, Our price . $43.00. A
twional for mastenng vocabu-
lary, decipherng new OF
unfamihar words, and taking
tests. (Apple I1. disc)

COMMODORE VIC-20

PIPES by Creairve Software

. List $39.95 Ouwr pnce ..
$34.00. Connect a pipaline
from the water supply lank 1o
iy house Walch out iF
leaks Use as little pipe as
possible 5 shill levels (Com.
modore YIC-20 cartriige)

[1 SHAMUS bW Human En-
gineered Software ... List
$39.94, Ouwr prce . $34.00.
Only you can stop the Shad-
ow's mad rgn of terror Two
levels with 20 rooms each. A
joystick challenge {Com-
modore VIC-20 cannasga)

HOUSEHOLD FINANCE
by Croative Software ... List
$17.95. Qur price .. $15.00.
Home utility program records
and analy 23 your monthly in-
come, expensaes and budgel in
16 categones, (Commodore
VIC-20 tape cassetia)

HOME OFFICE by Cmative e
Software  Lis1 $29.95. Our {

Dot 825,00, Comounes gj
——

VICPRC. & hexibie and oifi-
Cierl word DroCcessor with
VICDATA a powertul and so0-
phisbcaled informabon storage
and retreval system. {Com-
modore VIC-20. cassete tape,
Bk addmional memory requingd)

R

ATARI

: SUBMARINE COM-
. MANDER by Thom EMI ... List
$49.95 Our price 543.00. A
submarine pairol smulalor to
hunt and desiroy enemy Ships
9 skill levels. Phug-n cartridge.
{Atan Cartndge 400:500)

APPLE

MINER 2049 by MicrolLab

... List $39.95. Our price .
$34.00. Chase into @ Ura-
fum mMane thru 10 ieveis of
Iraps and capture Yukon
Yohan. Scale ladcers. jump
from mowvang platforms. and
win—if you &, {Appla |1,

Shipping ($2.00 per item)
TOTAL ENCLOSED {Sorry. No CODs)

S, S —

SORRY - NO CREDIT CARD OR COD OADERS

|
= _ 48k, disc)
: Radio-Electronics Software Store
i 200 Park Avenue South
1 New York, NY 10003
Name
E Humber ol items ardered
Tolal Pnce ol Soltware — Address o — i
E Sales Tax (NY Siate Residenis Must Include}
City _ State ZiP
L
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HOBBY CORNER

Realistic battery-voltage measurements
EARL “DOC" SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

BEFORE GETTING TO THE BUSINESS OF THE
day, we want to thank each of you who has
taken the time to write—and don't hesi-
Late to write again. Your quesiions, com-
ments, and suggestions have been quite
interesting. We only regret that there isn'(
enough time 0 respond to cach of you.
For those of you who haven't writien yet,
why not get out the old pen and paper and
let us know what you're doing.

"~ Testing dry-cell batteries

David Panerson has raised the very
practical question of testing batteries un-
der “loaded™ conditions (when current is
being drawn). We're sure that you, 100,

BATTEAN
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o) | o
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have had the experience of having a bat-
tery die just a few minutes after it resied all
right with a volimeter. The reason for that
is that a voltmeter has a high input imped-
ance. As such, it draws no appreciable
current from the device or eircuit being
tested.

In many situations that’s a desirable
characteristic, but not in this case. When
measuring battery woitage using a meter
(VOM, VTVM, etc.), the amount of cur-
rent drawn is insignificant. In other
words. the mcter doesn’t load the battery.
Using a meter in that manner can produce
very deceptive results. Without getting
technical about battery chemistry, let’s see
what happens and why.

Within limits. carbon-zinc batteries
have the ability to rejuvenate. Thus, after
several hours, a nearly exhausted battery
can muster up the sirength (o show a po-
tential of 1.3 or 1.4 volts when measured

i
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FIG. 4

with a VOM. That's great, but the battery
has no stamina and soon quits when large
currents are drawn from it. Since the
VOM requires the bauery to do little
work, the measured voltage can stay high
for a long time thus giving a false indica-
tion of battery status.

David's question shows us how we can
get a meaningful voltage measurement.
That is, to see how a battery will stand up
under normal conditions, measure the
voltage when the battery is "under load™
and some current is being drawn.

There’s no trick to loading a batiery—
all that you need to do is connect a resistor |
and a meter in paralle! across the baitery
terminals as shown in Fig. 1. The resistor
draws current from the battery so that a
realistic batiery-voltage measurement|
may be obtained. You've probably
noticed that one small detail has been
omitted; the load-resistor’s value hasn't|

D
F
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been specified. The “trick™ of the pro-
cedure is determining that value. For-
tunately, it's not difficull (o do.

A wide range of resistor values will
suffice but we wanl 1o avoid the exiremes.
The idea is 10 draw cnough current to
simulate a real situation. Too great a val-
ue, and the resistor might as well be omit-
ted—too small a value and you can drain
the bautery.

Let's suppose that we want to measure
the voltage of a D-size cell. The first thing
we have to determine is how much current
is normally drawn from such a cell, That,
of course, depends on the device that is to
be powered. For example a battery-oper-
ated toy will draw several times more cur-

rent than a flashlight. For our purposes,
let’s use a rate of about 40 or 50 mA.

With that information and our old
friend, Ohm's Law (R =E/I), we can easi-
ly deterinine the needed resistor value.
Dividing the battery voliage, 1.5 (E), by
the current, 0.050 (I). we get a resistor
valuc of 30 ohms. A standard 33-ohm
resistor will perform admirably, drawing
about 0.045 A. Now. we have just one
more calculation t© make: the resistor
waitage. Using the formula P=IE, we
have 0.045 A X 1.5V = 0.0675 watts. A
Vi-walt resistor will handle the job with
plenty to sparc.

Obviously, the amount of loading on
the battery can be set to any desired level
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simply by choosing the proper resistor
value. If 2 non-standard value is needed, a
combination of standard values in series
and/or parallel will do the job. Now that
we have all this information a1 our finger
lips—why not design a circuit for 2 bat-
tery-test Jig? In doing so, first consider the
fact that 45 mA is a pretty heavy current
for a linke AAA-size cell to deliver. The
smaller the bauery, the less current it
should be required to produce (that's why
they make several sizes). So. lel’s make
the loading variable by including several
loading resistors.

Battery-test jig

Figure 2 shows a schematic for a bat-
tery- test jig consisting of four resistors
and an SP4T switch. Reading from the
smallest 10 the largest resistor specified
there, the switch positions can be Jabeled
100, 45, 22, and 8 mA. You are now ready
1o realistically evaluate any standard-size
dry-cell battery with that setup.

There's one other batiery size that's fre-
quently used—the familiar rectangular 9-
volt battery. As long as you're making a
test jig, you might as well include provi-
sions 1o measure il, too. A typical small
transistor radio draws about 3 or 4 mA
from a 9-volt battery.

Following the previous calculations, a
standard 680-obm resistor pulls 13 mA
and a 1000-ohm resistor will pull 9 mA.
Either value will work fine. It can be sub-
stituted for one of the original four resis-
tors, or you can use a five-position swilch
and add it 1o the others. Just don™1 forget
to change the meter range when measur-
ing a 9-volt battery. Well, there you have
it. Now you can test your batteries under
operating conditions.

Variable power supply

Glenn Anderson asks about building a
variable power supply. Every experimen-
ter should have a variable voltage source
and you can build one without great ex-
pense. My first variable supply was home-
brew and it's still used occasionally when
just one morc “odd-ball’” voltage is
needed. That supply is nothing more than
a small box and an old model-train trans-
former. The ransformer has an output
that's variable from O te 18 volts in two
ranges.

The box has a pair of terminal posts on
each end and contains 2 full-wave bridge
rectifier (similar 10 Radio Shack
276-1161), a filter cappcitor. and a small
bleeder resistor. The components are con-
ncced as shown in Fig, 3. When an odd
voltage is needed, the trunsformer is con-
nected to the input terminals on the box,
The output terminals of the box are con-
nected o a VOM and the circuit (o be
powered. The transformer isthen adjusted
to provide the desired voltage. That's all
there is O il.

Of course, you can fancy it up with a
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The professional breadboard.

(For professional, hobbyist or student.)

Global Specialties' PB-203A Proto-Board®
The solderless breadboard
that set the indusiry stand-
ard for speed, versatility and
convenience. With a capa-
clty up to twenty-four 14-pin
DIPs andthreeregulated power
supplles {one fixed, two vari-
able), PB-203A features a large
array of sockets and bus strips
that emulates standard PC layouls.
Permitting instant Insention and re-
moval of virtually any component from
thelargest DIPto the smallest discretes.
Helping you design, assemble, test and
modify circuits almost as fast as you can
think! And bullt with protessional durability,
for all types of applications.

Our PB-203A. Only $174" {kit $149.95') or
PB-203 with single 5V supply, $133." One mord
reason sO many people say “Proto-Board” for solder-
lass breadboarding.
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built-in meter for voltage and another for
current. but that won’t make it perform
any better. You can build in more filtering
for the rectificd voltage. but that's seidom
needed. When additional filtering is nec-
€ssary, you can just connect the parts to
the output side of the supply.

That's well and good. you say, but what
if you don't have an old train transformer?
There are a couple of reasonable alterna-
tives—one, of course. is a Variac. The
other substitute is a multi-secondary low-
voltage transformer {or several smali
transformers).

Take a look at Fig. 4-a, it shows a
transformer with three low-voltage sec-
ondary-windings (there could be more).
There, double-pole doubic-throw
(DPDT) switches are wired so that the
leads from two of the windings can be
reversed. By the scttiug of the swilches,
you can make the individual windings add
or subtract their voltages from the total
outpul

For example, suppose you have three
secondary windings for 9, 5, and 2.5
volts. With the addition of those switches,
you now have a choice of 16.5, 1.5, 6.5,
and 1.5 volts. tf you add a SP3T swilch, as
shown in Fig 4-b, you'll have three more
choices: 4, 7.5, und 14 volts. Of course,
the specific voltages available will depend
on the particular transformers used and
the way in which the switches are wired.
If you use the multiple-winding approach
to build a variable power supply, we sug-
gest that you put the transformers, rec-
tifier, and filter in a box.

Well, that's it Glenn. Now, there’s no
reason why you and every other experi-
menter ¢an’t have a variable power supply
on your workbench. A-E

YCR REPAIRS
continved from page 66

units have servo, video, audio, and sys-
tem-control adjustments that must be per-
formed according to the manufacturer’s
recommendations. However, keep the fol-
lowing points in mind no matter what the
literature says:

If you ge1 good performance on record
and playback, leave the VCR alone!

if you make the adjustments for the
three basic functions described here (tape
path, switching, and head resonance/Q)
with an alignment tape (using the video,
audio, and RF-sweep portions of the
tape), and get good performance after ad-
justment, all of the other adjustments are
probably OK, and need not be made.

If you cannot get good response by
adjusting the three basic functions, you
have other problems (possibly tervible
problems), and you must consult the man-
ufacturer’s literature. A-E
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NEW IDEAS

Plant-water monitor

e

-
9
|

ONE OF THE MOST CRITICAL FACTORS IN A
plant’s well-being is the amount of water
it receives. A plant that receives too little,
or, for that matter, too much water will
soon be in poor condition. As for house
plants, you, their owner, determines how
much or how little water Lo give them, but
how do you know when to water them?
Just looking at the soil can be misleading
because it's the moisture at the root level
that’s critical. Thus, sail that's dry at the
top of the pot could be quite moist at the
toot level and adding more watér could
put the plant in jeopardy.

That's where this project idea comes in.
It's a plant-water monitor and is used to
test the moisture of the soil at root level.
When the soil is moist, an LED glows. If
the moisture falls below a certain predeter-
mined level, the LED begins to flash. If
there is still less moisture. the LED turns
off.

LED L

—

FIG. 1

The schematic diagram of the device 1s
shown in Fig. I. [t can be built on a small
piece of perforated construction-board
and housed in a small plastic case or ex-
perimenicr’s box. The probes are two
slendcr metal rods. They should be tinned
10 prevent commosion. For convenience,
you can mount the probes on the case.

Calibrating the monitor is casy. Just
connect the battery and insent the probe
into a contatner of dry soil. Set Rl to its
maximum value then reduce that resis-
tance until the LED begins to flash. The
range over which the LED fashes before
going out is adjusted using R2.

if you wish. you can reverse the opera-
tiom of the circuit. That is. you can have
the LED off when there is enough water,
and on when more water is needed. That’s
done by simply switching the positions of
Rl and the probes in the circuit.—
Sreekumar. 1.

“How's your new robot maid working ow?"

NEW IDEAS

This column s devoled 10 new ideas, ¢ir-
cuits. dewice applicatons, construchon tech-
ruques, heiphul hirts, eic

All published enifes. UPOn publication, will
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STATE OF SOLIDSTATE

IC metal-sensing devices

ROBERT F. SCOTY, SEMICONDUCTOR EDITOR

RADIO-ELECTRONICS

RECENT DEVELOPMENTS IN THE FIELD OF
electronics technology have given us
some interesting semiconductors. This
month we’ll take a look at some of those
devices and their applicalions.

Frst let’s look al two bipolar 1C*s from
Cherry Semiconductor—ihe CS191 and
CS209. Those IC’s are metal-sensing de-
vices and can be used in a wide variety of
- appheations—including elecironic igni-
tions and metal detectors. Figure 1 is a
block diagram of the CS[9] and Fag. 2 is
the block diagram of the CS209,

Each IC contains a vollage regulator,

1
OSCILLATOR =
| Low.LEvEL
= = FEENBACK
TAANS. :
SUEE, REGULATOR -+
I
L)
LEVEL
DETECTOR DEMOD.
AND {
QuUTPUT
STAGES CURRENT
SINK
NON
7 MY, 0
= AP

TRAMSIENT
SUPPRESSIDN

LOW LEVEL
FEEDBACK

FIG. 2

oscillator, demodulitor. and a level detec-
tor. The CS209. which we will look at.
has only two high-level outputs (pins 4
and 5) for external loads. The output of
pin 4 is normally open and pin 5 is nor-
mally closed (high). {The CS191 also has
two low-level outputs with internal loads.)
The saturation voltage for the high-level
outputs is (.2 volt at 124 mA (0.03 volt a1
2 mA for low-ievel outputs). Both IC’s
require a supply vollage between 4 and 24
volts, and draw about 4.5 mA when oper-
ating from a 4-volt supply.

The internal oscillator, together with an
external L-C newwork, provides an output
signat whose amplitude is highly depen-
dent on the Q of the extemmal L-C tank
circuit. To sustain the oscitlations when
the Q is very low, a variable low-level
feedback signal is developed. Both IC's
have transient suppressors (o protect their
intérnal €ircuitry against transients
(spikes) that might develop in the tank
eircuit.

The demodutator rectifies the oscilla-
tor’s output and the resulting DC voltage
is fed to the level detector, where it's com-
pared to an intemnal reference © produce
an output signal.

Bulld a stud detector

The diagram in Fig. 3 shows how the
CS8209 can be used 10 build a pocket-size
device for locating studs and joists in
building walls and ceilings, The L-C net-
work consisls of coil L1 and capacitor C1.
The “search™ coil (L1} is passed over a
wall or ceiling surface to locate a beam by
pinpoiming nails or screws. When the coil
comes ¢lose (o 2 nail or screw the Q of the

tank circuit drops. Whenever that change
in Q is detected. the LED lights showing
the location of the screw or nail. A pencil
line drawn through several nail positions
shows thc approximate center line of the
beam vou are looking for.

The sensitivity of 1he device is adjusted
using potentiometer R1. To accomplish
that. set R1 so that the LED lights when
the search coil is well clear of any metal-
objects. Then stowly adjust the trimmer in
the other direction until the LED just goes
out. The LED should light when the de-
vice is brought close to a nail and go out
immediately as it’s pulled away, If not,
repeat adjustment procedure.

The search coil (L1} is a 100pH RF
choke (Radio Shack 273-102 or equal), CI
is a sitvered mica or polystyrene capaci-
tor. The resistors are Ye-wall, 5% types.
Potentiometer RI should be a mult-tum
trimmer of about 6K but singe that value
isn’t readily available, we suggest that a
[OK multi-turn potentiometer be used as a
maximum.

You may want to try building an elec-
tronic ignition system for vour car or a
smaller engine, such as found on a snow
blower or lawn mower. If so. try the circuit
on the CSI91/CS209 datx sheet available
upon request from Cherry Semiconductor
Corp.. 2000 Sowth County Trail, East
Greenwich. R]1 02818.

Solid-state temperature sensor

The TDIA is the first in the Micro
Switch linc of temperature sensors using a
nickel-iron alloy and thin film technology.
The TDIA is a lineur device with a posi-
tive lemperature coefficient (senSor resis-
tance increases with temperature). [ts
applications include room. duct and re-
Irigerant monitoring . motor-overioad pro-
tection. electrenic-equipment overheal
waming. and cooking-lemperature set-
tings for appliances.

The IC is eonsinucted of nickel-iron
alloy deposited on a 0.040-inch square
silicon chip and is laser-trimmed to
provide a stable room temperature resis-
tance accurale to 0.4°C. It is then
mounted on a §.2-inch ceramic substrate
and epoxy encapsulated for prolection.

The TDLA has a higher resistance than |
thut of platinum sensors—thus, making it
well suited for use in low-power circuiry
and for minimizing errors caused by volt- |
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age drops between the sensor and control
circuilry.

It's operating range is from —40°C to
+ 150°C and its resistance at 20°C is 2000
ohms. Its tolerance at 20°C is +0.4° and
#+ |.0°C over the entire range. lis recom-
mended excitation is | mA and it has a
thermal time constant of 4 seconds max-
imum.—Micro Switch, a Honeywel! Di-
vision, 11 West Spring St., Freeport, IL
61032.

Low-current LED's

Hewlet-Packard has announced 1he
latest in its series of low-current LED's.
Those LEDs use only 2 mA and are five
times brighter than standard ones that
draw 10 mA. Typical CMOS and low-
power TTL circuitry provides enough cur-
rent 10 maintain high brightness without
external drivers. The HLMP-4700,
HLMP-1700. and HLMP-7000 are red
LED's. The HLMP-4719, HLMP-171%
and HLMP-7019 are vellow. The
HLMP-4700 series come in T-1% (Smm)
packages and the -1700% in T-1 (3 mm)
packages, and the -7000s ire subminia-
wre devices.Hewlett-Packard Corp..
640 Page Mill Rd., Palo Allo. CA94304.

Translstor replacement guides

A four-page booklel, Direct Repiace-
ment for Texas Instruments Transistors,
lists STI direct equivalents for 540 metal-
can small-signal and power transistors
discontinued by Texas Instruments.

Also available from STI are cross-
references and data sheets of pertinent
characteristics of replacement high-
voltage power transistors in the DTS ser-
tes of devices that was discontinued by
Delco.—Semiconductor Technology,
Inc., 3131 S.E. Jay St.. Swan, FL
33494,

Isolated-feedback géneratlor

The UC1901 series IC's from Unitrode
features an AM-carrier system thal re-
places the visibie or infrared light path in
optocoupler/isolators. An internal RF os-
cillustor and amplilude modulator develop
the signal that's couplcd across the volt-
age-isolation boundary by a small RF
transformer. The oscillator is usable up 1o
5 MHz. An exiermal clock can be sub-
stituted for the oscillator to syncronize the
device o a system clock or Lo the frequen-
cy of a switching power supply.

As an added feature—a status monitor
that provides an active-low output when
the sensed error wollage is within * 10%
of the 1.5-volt precision intcrnal refcr-
ence. The UCI90! operates on vottages
between 4.5 and 40-volts. [1's available in
14 pin plastic and ceramic DIP's—in mili-
tary. commercial. and industrial versions.
Price at $1.98 10 56,00 cach in 100 lots
Unitrmle Corp., § Forbes Rd.. Lex-
ingron, MA 02173. R-E
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THE DRAWING BOARD

More on the 4018

ROBERT GROSSBLATT

ANYONE WHO SPENDS A LOT OF TIME
hacking around with hardware soon finds
oul that there are certain kinds of circuit
requircments that pop up over and over
again. Forget the old axiom that there is
nothing new under the sun—it’s only half
right. There may only be a lew new ques-
tions, but there are always lots Of new

4. answers. One of the words to keep your

eyes peeled for when you're browsing
through data books is " programmable. ™
Whenever you see that word, pay special
attention to what follows because there's a
good chance that the information ihere
can save you all sorts of trouble.

The 4018 is billed as a *programma-
ble * counter, meaning that it can be preset
to perform division by any number up to
ten. And, like the 4017, it can be cascaded
to increase the range of division; that is,
two IC’s will divide by 100, three by 1000,
and so on. Now, those of you out there
who have been following along for the last
few months on our litile 1rip through the
"suburbs of counterland™ will probably
be wondering why the 4017 was called a
“decade counter™ while the 4018 enjoys
the added adjective of " programmable. ™
Well, the answer is really simple.

When we used the 4017 for frequency
division, there were lots of problems we
had to overcome. Some of them, tike fix-
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the cutput is picked off the feedback path
at pin 1, the data input.

Figure | shows a typical circuit using
4018. In that figure, the IC is set up in the
fixed mode to perform frequency division
by five. {In our last column we gave you a
tabie showing which pins to use (o divide
by a particular number.) Since we're no
using the presct features of the IC, we
have (o ground the 1aM inputs as well as
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ing the reset, could be handled by adding
a hunch of extra parts to the circuit. Other
problems, 1lke the duty cycle of the out-
put. weren't quite that simple to handle.
Squaring up the output of the 4017 for any
kind of division would have required the
kind of hardware design that went out the
window with 200-watt soldering irons and
12-gauge wire. What we mean is that the
4017 wasn't really designed to handle the
job of frequency division. Sure. if all you
care about is knowing *“how many ™ overa
period of time, the IC will do the job. B
if your application is finicky about the
output waveform, you'll have to turn to
the 4018. The 4018 is a real “divide-by-n
counter’” while the 4017 is simply called a
“counter,”

[n order to explore that a bit further,
let’s make the 4018 do something and see
how it differs from the 4017.

First of all. there are two ways we can
use the 4018—1let’s call them the “fixed™
and “preset” modes: let’s talk about the
fixcd mode first. Lm that mode, the IC can
do preity much what the 4017 did—divide
by any number rom 2 10 10. The device
requires a feedback loop to operale and

the RESET and ENABLE pins. That is stan-
dard practice for all unused CMOS in
puts. Although the EnabLE pin really
controls the preser functions of 1he 1C
you can think of it as somewhat similar ¢
the ENABLE pin of the 4017.

In any event, the proper feedback sig:
nal is provided by AND-ing the Q2 and Q¢
outputs together and tying them back t
the DaTA input of the IC. Once we do that
the incoming frequency is fed into the
clock input and, as we said, we can picl
off the divided oulput from the feedbac)
path.

In order to appreciate that unique 1C
1ake a look at Fig. 2. Those are the wave
forms you would see if you looked a
various points in the circuit using an os
cilloscope. Take a really good look a
them because there’s more here than |
readily apparent—a little imagination
will open up all sorts of wild possibilities

Just as with the 4017, each of the ¢
outputs is phase-shifted from the previou
one by exactly one {incoming) cloc
pulse. The difference lies in the fact tha
the unused outputs of the 4017 only staye.
high for one clock pulse. causing the out

WwWww americanradiohistorv comm
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put waveforms to be really spike-filled
and irmegular. As you can see from the
figure, the 4018 has an output frequency
equal to the incoming clock frequency
divided by whatever number we selected
10 divide by. The duty cycle is always
“just about™” fifty percent. We say “just
about™ because division by odd numbers
is going 10 throw (he output duty cycle
“out of square™ by exactly one period of
the clock frequency. That is really only a
minor annoyance and casy (o live with—
especially if you remember what the out-
pul waveforms of the 4017 looked like.

If we look al the outpul waveform in
Fig. 2, we can see that things tumed out as
we could have predicted. Since we'ne aND
-ing outputs Q2 and @3 together. the cutput
is high only when both 2 and Qs are high.

If you're dividing by ten, you can get
the same output symmetry from the 4017
by taking the output from pin 12, the
CARRY QUT-pin, What's so special about
the 4018 is that division by any number
from two 10 ten will produce the same
symmetry at the output. All that you have
10 do is feed the required @ outputs back to
the DATA input. At most, the whole thing
is gOiNg 1o COSt YOu one AND gale, and
that's m pretty cheap price to pay. If you
den’t have a spare gate on the board you
can always accomplish the samie things
with a pair of diodes and a resistor, or
some other similar ammangement.

Preset mode

Now let’s see what happens in the pre-
sl mode—so we can use the programma-
ble features of the 4018. The 1as and
ENABLE Pins allow us to preset the 4018 10
divide by any number we want. What's
happening nside the IC is really very
straighiforward. Remember that what we
are dealing with is nothing mare than a
series of interconnected flip-flops. The
4017 is a "serial-input-only” type of shift
register while the 4018 has both serial and
parallel inputs. When we use the 4018’
JAM inputs. what we're really doing is
presenting the appropriate information 10
the sev inputs of the internal flip-flops and
then strobing that information into inter-
nal latches by taking pin 10, the ENABLE
pin, bricfly high.

If you reme mber the design of the key-
beard encoder we did some time ago.
you'll realize that we used the same sort of
strobing techmique to latch the selected
kevboard eniry onto the data bus. What's
happening here with the 4018 is exactly
the same sort af thing. The designer of the
IC was kind enough to put the lmches on
the substrate for us, 5o we don’t have 10 go
through the brain damage of hardwiring it
ourselves. The code that we have 10 use to
preset a number in the 40t8 is, however.
not a standard sort of code. That makes
sense when we look at Fig. 3, a block
diagram of the 4018's guts.

As you can see, what we have is a series

of five flip-flops daisy-chained together.
The incoming frequency of the clock line
controls the speed at which the data is
going to be routed through the flip-flops.
The actual data is just various combina-
tions of the @ outputs of the flip-flops that
are fed back 10 the start of the daisy chain.
[f you think of 1hat whole arrangement as
a shift register. which is what it really is.
you should have no trouble understanding
exactly what's going on. Paralle] loading
with the 1aM inputs is exactly the same as
loading a shift register with parallel in-
puts. As & matter of fact, you should be
able to sec that the code that has to be used
10 load ® number into the IC is the same
code that the @ oulputs present for any
particular number.

When you reset the 1C using the Jam
inputs. all you're really doing is forcing
the IC 1o start its count as if that number
had already been reached by means of
feeding the serial input. In other words,
parallel loading a number is going Io
make the IC start its count at that number,
Frequency division will have 1o be re-
thought a bit, since the [C is going to start
out at a particular number and then reset
to that same number when the count in the
IC reaches 10. If you want to divide by
four for instance, you'll have to load a six
into the IC, That way the 1C will reset afier
I0 — 6 = 4 counts. That may sound
confusing but five minutes of actually
playing with the 1C will make it ¢lear.

Paraliel loading should make you think
aboul what you have to do to make the
operation switch-selectable. A simple ro-
tary switch (if you're lazy) or & keyboard
select (if you're ambitious) should allow
you (o divide by any number you choose,
and the IC will provide glitch-free, highly
syminetrical outputs. The added mvan-
tage of using that IC over the 4017 is that
the output will be square, (or nearly
square), regardless of the shape of the
incoming wave. Think about that for a
while,

Next month we'll discuss trying out
that IC in a “'real-world™ application.
We'll see how itcin serve as the bridge for
us o cross from the somewhat restrnictive
digital world to the occasionally flaky and
always unprediciable world of analog cir-
cuilry. R-E
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COMMUNICATIONS CORNER

Communications noise

HERB FRIEDMAN COMMUNICATIONS EDITOR

RADIO-ELECTRONICS

NO MATTER WHERE YOU TURN TODAY, YOU
are sure to find that digital technology will
play an cver-increasing role. Consider, for
mslance, noise-free sound reproduction.
Audiophiles look to digial sysiems for
wow-free and noise-free discs and tapes,
whiie the commumcations industry looks
10 digital advances to remove noise from
signals.

Noise has always plagued AM broad-
casts. That’s because noise itself can am-
plitude-modulate 2 transmiited signal. So
when the receiver detects the transmitted
signal, it also detects noise. That noise
can be either almospheric or man-made,
continuous or impulse. (The constant
*grind” one hears from a mobile CB is
impulse noise.)

CLIPPING
LEVEL

NOISE PULSE

SIGNAL
+ NOISE

SIGN A = s =
AFTER
NOISE: |
LIMITING '
a1
CLIPPINC

LEVEL
FIG. 1

Figure | is a simplified illustration of
how noise might be added to a transmitted
signal. Note that the noise can be in-phase
or out-of-phase with the desired signal.
That makes il hard 10 eliminate—ihough
the phase relationship makes no dif-
ference to the ear.

Until the CB era, most noise filiers
were simple clippers. The clipping level
was set al or near the average maximum
detector output as shown in Fig. 1-a. Any
impulse that exceeded the sci clipping
level was eliminated. The resullant output
appeared similar to that shown in Fig. |-b.
{Notice thal the noise pulses are still pres-
enlt but those above the <lipping level are
sharply attenuated.} Even those attenu-
ated pulses were extremely annoying to
the operator. Because of that. the <lipping
level was often set so thal it actually €lip-
ped the signal. While that produced even

greater noise atlenuation, it distorted the
desired signal {which can be clipped
about 10 dB before becoming ““muddy ™),

You've probably already figured out
that a fixed clipping leve] has many prob-
lems associated with it. For instance, if
the incoming signal is weak, its noise will
be under the clipping level. On the other
hand, If the clipping level is set low
enough o affect weak signals, strong sig-
nals will be Tlipped excessively.

Eventually, the communications indus-
ity came up with the floating or self-ad-
justing <lipper. lts clipping level is
controlled by the average DC level of the
detector. Say for example, the incoming
signal is weak. The fleating clipper auto-
matically lowers the clipping level. In
contrasl, if the received signal is strong,
the <lipping level is raised. [n that way the
clipper won 't cul too decply into the desir-
ed signal. The fuss over <lipping levels
eventually reached a point where only bet-
ter-quality and/or higher-cost receivers
provided an adjustable noise-limiter. That
allowed the clipping level lo be userse-
lected for a given signal.

It was CB that introduced really cffec-
live noise limiting inlo consumer equip-
ment. That's because most CB gear was
installed in some kind of vehicle (since it
was originally intended for mobile use)
and motor vehicles are among the worsl
noise generators around. The AM clip-
pers simply couldn’t handle the noise cre-
ated by the ignilion system—primarily
impulse noise. (Though the vehicle's gen-
eralor whine was just as annoying—il
could be easily corrected using a few sim-
ple filter components. )

A much more effective noise-reduction
system was nceded. Engineers had de-
veloped one, called a noise blanker, but it
was 100 expensive for consumer equip-
ment that used vacuum-tubes. But with
the inroduction of transistors it became
possible to build a noise blanker into
moderate-cost receivers. The cosl of noise
blankers plunged even farther because of
the mass-marketing of CB equipment. In
fact, by the end of the CB boom, virtually
all CB transceivers were equipped with
noise biankers.

How it works

Figure 2-a shows how an early noise
blanker worked. The basic receiver used a

SPKR
1$T _NOISE
IF GATE
%, GCCONTAOL
| | n0ise amp VOLTAGE
AND
RF SIDECHAIN
]
QUTPUT OF
RECEIVER “w ALK
WITH
NOISE ELANKING ™, “HOLES"

&
AG 2

double-conversion system—with the firsl
conversion at a frequency of about 2.5 1d
4 MHz. A noise gate—essenlially a nor-
mally open clectronic swilch thal is con-
rolled by a DC vollage—is inserted
between the first and second IF's. Some of
the RF is split off at the amplifier’s outpul
and sent to a simple sidechain receiver. A
sidechain receiver is one that is Luned to
an unused frequency that's slighdy dif
ferent than the desired frequency. Say, for
instance, that the desired signal frequency
was 27 MHz, then the sidechain receiver
wolld be tuned to 25-26 MHz.

The sidechain receiver is used Lo detect
noise pulses. {That makes the reasonable
assumption that the noise at 25 MHz is
essentially identical to the noise al 27
MHz.} The output of the sidechain re-
ceiver isdetected, and a DC vollage corre-
sponding to each received noise pulse is
generated. That DC voltage is used 1o
contrel the gate in the main receiver.
Whenever a noise pulse is received, the

. resulling DC is used to tum off the noise

gate, thereby punching holes in the signal
as il passes from the first IF to the second.
The resulting audio signal is shown in Fig.
2-b. The signal is noise-free with ""holes™
where there would normally be noise
pulses. The holes are shown in the con-
ventional manner using little notches in
the output signal. The notches are just for
clarity—they represent discontinuities in
the output.

The sidechain noise blanker performed
superbly, but was limited in Irequency
range and used too many additional com-
ponents. (To a2 manufacturer, if 10,001
components are used when 10,000 will

-
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CABLE DESCRAMBLING

continied from page 50
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WHEN TESTING THE OECQODER. look for the following signals: The Input should look something like
what's shown in # The signal In bshould be seen on pin 5 of IC1. The signals In £ and o $hould be seen
#f the base and coliector of Q3 respecilvely. The waveform shown in @ should ba Seen at the junction of

A10 and R11.

nal lo return the horizontal-blanking pulse
{which contains the horizontal syne and
colorburst information} back inlo its prop-
er location. The scrambled video shouid
be clear.

Once the circuil is working properly on
one scrambled ehannel, you will have lo
switch lo other scrambled channels to see
if the circuil is tracking properly. If itisn’t
(and some channels are not being prop-

erty descrambled), some minor. final
touch-up adjustments will have o be
made,

Remember that swilch SI has to be
open lo view a scrambled channel, and
must be closed to view a non-scrambled
channel. Unless you modify the circuit
with a bypass-switch arrangement, it will
be necessary to leave this circuil on when-
ever you walch TV, R-E
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SERVICE CLINIC

A pulse-width-modulated power supply

JACK DARR, SERVICE EDITOR

WE'VE TALKED ABOUT PULSE-MODU-
lated power supplies in the past—well,
here's another one for you. This time we'l]
take a look at Sylvania’s C3 color-TV
chassis. Because of the increased use of
pulse-modulated supplies. we thought it
would be an interesting topic to discuss in
this month’s ~Clinic. """

The power supply found in the C3 chas-
sis is a bit more ¢complex than some but a
lot less than others. [t does the same job as
all the rest—that is, it controls the ampli-
tude of the B+ woltage by varying the
pulse-width of the driving signal.

How it works

The schematic shown in Fig. 1 is taken
from the manufacturer's service notes on
the C3 chassis. The power supply con-
tains a half-wave doubler circuit. The half-

wave doubler circuit outputs + 310 volts
that is needed (o power the high-voltage
circwits in the set. If that voltage is miss-
ing, check the 220-pF input capacitor to
the voltage-doubler circuit (C402) and the
doubler diodes (D400 and D402) for de-
fects.

Referring 1o the schematic, note that
the input signal is applied to Q400. That
signal comes from 1C500—the syne pro-

cessor (not shown), which contains both™ |

the horizontal and vertical oscillators.
The IC produces a positive-geing 6-volt
peak-to-peak sawtooth waveform at the
horizontal frequency. It's powered by a
10-volt start-up voltage taken from a tap in
the primary circuit of an integrated
flyback-transformer or IFT (not shown).
If that start-up voltage is missing—
nothing works.

The sawtooth waveform is applied (o,
the base of Q400, the pulse shaper. The
duration of the pulses from Q400 is con-
trolled by the pulse-width regulator
(Q404) by using the B+ adjustment po-
tentiometer R426. The output of Q400 isa
controlled negative-going 4-volt spike
and is applied (o the base of the horizental
dniver, Q402

Transistor Q402 squares-up and inverts
the signal and applies it (o the switched:
mode regulator, Q410. The switched-
mode regulator has a 310-volt supply volt-
age applied to its collector. It steps-up the
input signal and outputs a 310-volt square-
wave. That output is applied to the switch-
ed-mode-regulator transformer, T402.
The 130 volts DC that powers the high-
voltage circuitry is developed here from
the switching waveform. That signal volt-
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age also drives the horizontal output tran-
sistor and that in turn drives the integrated
fAyback wransformer {IFT) Note that the
horizontal cutput transistor is not shown.
The fyback ransformer develops all the
low-voltage DC supplies for the set's ¢ir-
cuitry, except the audio stages. The audio
circuitry is fed from a separate +20-wlt
DC supply.

Protective circuitry

The customary overvoltage/current
protection is provided. We'll look at the
overvollage protection finst. Overvoltage
conditions are detected by transistor
Q412, which receives its source voltage
from an IFT-derived + [2-volt supply.
That voltage is regulated at + 6.8 volts by
ZA402 at the base of Q412. The [FT's sec-
ondary provides approximately 6 volts to
the emitter of transistor 412, If that voli-
age rises. the error latch Q408 fs tumed
on—pmducing an overwltage condition
that tums off the set.

An overcurrent condition is detected by
diode D410. When that occurs the diode is
forward biased causing current Aow. That.
in turm, causes the error latch Q406 to tum
on and €lamip the 6.8-volt bus to ground—
tumning off power to the set. Anytime
Q408 is tumed on, Q406 will be on be-
cause of the low signal level that’s applied
to its base.

Service tips

When servicing the C3 chassis, several
points should be checked as indicated by
the manufacturer. First, make surc that the
6-volt peak-to-peak sawiooth is present at
the base of Q400. If it's not there, check
the output of IC500; alsocheck the 10-volt
start-up voltage that powers the IC.

Venfy the presence of the 4310 volts
that feeds the switch-mode-regulator. If
that voltage is missing or incorrect, check
the 220-pF input capacitor tothe voltage-
doubler circuit C402 and doubler diodes
D400 and D402.

The source voltage for Q402 should be
about 60 volts DC during normal Opera-
tion. If the above is true and Q402 is
working, 6.8 volts will be developed from
the switching waveform and diode 2400.
(The presence of the switching waveform
can be verified with a scope.) If Z400 is
shorted, a constant overvoltage will occur
and cause transistors Q400 and Q404 1o
be cut off.

If Q410 is shorted, the 310-volt supply
will be shorted to ground through T402,
R424, R426, and R428. Those three re-
sistors form a woltage divider from the
310-volt source 1o ground. If the set is left
on 0o long with Q410 shorted, those re-
sistors could increase in value and cause
B + to be incorrect. So, be sure to check
those resistors before powering the set
again,

The circuit appears complex, but after a
closer look you'll see many easily ac-

cessible test points and some significant
voltages that can help you to locate the
problem. Good Luck! R-E

SERVICE
QUESTIONS

BRIGHTNESS PROBLEMS
I've got an RCA CTC-40 with a dark ras-
ter; adjusting the brightness control has
no effect. Looking arcund, | found that the
control grids are a + 50 voits instead of
the normal + 105 volits. The voltage to

those Is applied through three 2.2-
megohm resistors, one to each grid, so
any problem there must be common 10 alf
three. The B + vollage Is OK, as Is the CAT
blas contro! and voltage.—F K., Port
Hope, Mi
As you said, the problem must be com-
mon (o all three resistors. The first thing |
see are the three blanking diodes (X26,
X33, X40). Since their anodes are con-
nected directly to the grid circuits, they
would nermally be forward biased by the
+ 105 volts at the grids. However, those
diodes also have their cathodes connected
10 + 180 volts at the slider of the bias
potentiometer. Normally, that + 180 volts

continued on page 110
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Professional Books That Help You Get Ahead-And Stay Ahead!

orte Electronics and Control Engineers’
BOOk Clllb and...

m Keep up with current technology
w Sharpen your professional skills
m Be ready for new career opportunities

INTUITIVE IC ELECTRONICS: &
Sophisticated Primer for En-
ineers and Technicians. &y
. M. Frederiksen. 208 ppo., iffus.
Covering both the simplest and the
most complicated IC designs. this
lively, easy-to-read volume provides
a sophisticated, nonmathematical
explanation of the basic internal
mechanisms common to all Semi.
conductor devices.
119:230  Pub Pr, $19.95 Club py, $15.50

ELECTRONICCOMMUNICATIONS
SYSTEMS. By w. D, Stanley. 566 pp.
iltus. Emphasizing the signal-process-
ng funchions of madutation and de-
modulation operation, this book pre-
sents the essentials of electromic
communicalions in a logical, step-by-
Step sequence

SE2034-0 Pub Pr, 52495 Ciut Pr, $1995

SIGNALS AND SYSTEMS. By £ O
penheim, A Willsky, and |, Young 869
pp.. more than 350 filus. Presenting a
comprehensive discustion of methods
for anaty2ing discrete-tume systems, thig
book thoroughty ntegrates descrete. and
continuous-time concepts, covers un-
derlying theorwes. 3nd explores resl -workd
applicatioms, InCludes 8 look at feed-
back, COMOlution, and ofther concepts
not treated i depih eisewhere
S82674.7 Pub P, 53250 Clmh Py, 5739

RADIO HANDEOOK. 22/0. By 'W. Om.
1,136 pp.. more then 1.300 thus.
Here's Ihe 1atest edition of what is uni-
versalty regarded a5 the mast useful ref-
erence W the indusiry. 115 a "course
In Communications, a fact.packed ref-
erence, and 8 how-to guide—all in a
single book!

S52442-0 Pub Pt 539.95 Ciub Pr. $319%

MICROPROCESSOR APPLICATIONS
HANDBOOK Editor-in Chief, IL F
Siout. 472 pp., 284 illus. Atlast—a
reference guide to miCIODroce $50r
apPlications 1o help you make your
systems timely. versatite, and
cost-effective

€17/98  Pub Pr, 33995  Clob Pr, $3145

MICROPROCESSDR AND MICRO-
COMPUTER DATA DIGEST. By W. H.
Buchsbaum and G. Weissenberg. 336
pp., 93 block dvagrams. (06 pin con-
figurations. H you work with electromc
devices 1hal use TWCTOONOCESSOr OF M~
crocompuler mtegrated cirGuits, Lhis
much-needed book Contams alt the de-
tailed techmical dala tor every mycro-
IC that 15 Currently listed as
a "standard,” of f-the-sheif ilem.
S42005-9 Pwb Pr_ 52935 Cheb Pr, 2190

YLS1 SYSTEM DESIGN: When and
HOw to Design Very-Large-Scate
Integrated Circufts. By S, Muroga.
495 pg wus., includes seif-lest prob-
lems. This book provides a straight-for-
ward explanation of how to design the
integrated Circuit Chips that are causing
this electronics revoiution. It focuses
on every significant aspeci of LsivLSI
System design.

582823-5 Pub Pr, $34.9% Club Pr, $26 50

m Boost your earning power

New members!
Any one of these great

professional
books

foronly ...

S 89

as a premium with your
1st selection!

Spectacular values up to 37990

DICITAL HARDWARE DESICN_By ).
B. Peatman. 428 pp., over 400 iflus.
Taking beyond the microcomputer,
this guide reexamines traditional tech.
nigues and foCiuses on the design of Cir-
Cuitry too fast tor the mucrocompater

alone
4917321 Peb. Pr, 31550 Ciwd Pr., 52150

MODERMN ELECTRONIC CIRCUITS
REFERENCE MANUAL. 8y |. Markus.
1.264 pp., 3.666 circuit didgrams
Complete with values of Components and
suggestions for revisions—plus the
original source of each cucuit in case
you wanl additional perffmance or
construction details.

404461  Pul. Pr, $74.95  Cub Py, $57.95

MICROWAVE SEMICONOCUCTOR
ENGINEERING. By ). F White 558pD.,
319 lus. Packed with an swesome
amount of never-before-published ma-
terial, this usefu! reference contains a
wealth of formula%. Cconsiants, and
practical design techniques needed by
everyore who works in the tieid of mi-
Crowave ENgINeering.

582553-0 Pub. Pr. $20.50 Club Pr, 52350

PCM AND DIGITAL TRANSMISSION
SYSTEMS. By R. Owen 320 pp., 186
{ftus. A ighly usetul volume that allows
newcomers to the fieid 1o familiarize
themselves with it$ Problems and
eguiiment oy bwo vk — wtead of The
three manths :f would ondinarity take.

ATOS47 Pl pr. 3MYS  Chob py, $2595

ELECTROMNICS ENGINEERS' HAND-
BOOK, 2/¢. fditec by D. G. Fink & .
Christiansen. 2,272 pp.. 2,189 dius
This updated and enlarged edition cov-
er5 all the latest knowledge i the field,
including new advances M integrated
circuits, puised and logic circuits, |aser
technology, Lelecomupunicalions. and
much more
09412 Peb Pr 57930  Cut Pr. 55750
DIGITAL CIRCUITS AND MICRO-
PROCESSORS. By H, Taub- 608pp.,
heawily ilu%. Thas fast-paced, care-
fully wnitten guide gives you thor-
oug%n explanations of 3/l the basic
rinciples of digital systems and
GRiC clnesi_gn—- plusa schd introduc-
tion to mi€roprocessors and micro-
processor-based designs.
G455  Pub. Pr., $3295 Club Pr., $25.50
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INTRODUCTION TO RADAR SYS-
TEMS, 2/e. By M. |. Skoinik. 698
pp., 244 illus. This new edition of a
widely used text on radar from the
systems engineer’s point of view
brings you Tull discusswons of the
many major changes that have oC-
curred in the field recently.

$1%091  Pob Pr, 94055 Club Pr. $3050

CIRCUITS AND SOFTWARE FOR
ELECTROMNICS ENGINEERS. By H.
Bierman. 352 po., 200 dius., oulsized
4 x 11 tormat. This collection of ower
40 proven —reliable circylts, com-
puler programs, {est meihods, #nd de-
sign tools have been selected because
of the ingenous ways they adapt de-
viCes to other uses.
052/433 Pub Pr. $3500 Clyb Pr.. 52795

ANTENNA THEORY Analysis and
Desian. By C. A. Balanis. 816 pp.,
iftus. Packed with equations, de-
sIgn Deocedures. and plenty of
nuts-and-bolts know-how, this is
the first place to teern for answers

582433-0 Pub pr. 34195 Chub Pr. 331395

HAMNDBOOK DF ELECTRIC POWER
CALCULATIONS. &dited by A, Sad
man, H. Mahrous and T. G. Hicks. 448
pp., 300 dius. Here are 285 1ested and
proven proCedwes for handling the
electric power protilems most fre-
quentlr encountered m actual practice.
You'll find ingemious. Lime-Saving

19 calculate fuel costs, motor etfi-
ciency, and power oulpat,

560517 Pub Pr. $3930 Club Pr. $H9.95

DIGITAL COMMUNICATIONS. 3y J.
G. Proakis. 624 pp., us. Two features
make Lhis teference and guide B reai
standout: (1) muimimal math is fequired
to understand 1, and {2} ot contains a
weallh of never-before-published ma-
terial, including information aboul
spread spectrum Signals

509271  Pub Pr, $37.50 Club Pr, $29.50
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HANDBOCOK OF PRACTICAL ELEC-
TRICAL DESIGN. 8y ). F. McPartland.
416 pp. 300 mus. This volume pro
vites + step-by-step explanation ol de-
signing electrica Systems lor indus-
trial. commercisl. and tesident(al
apptications. Pached with helpful tips
for saong time and complying »th code
requirements from branch crcwits to
wiring $.ze.

456/950 Pl Pr, 80150 Clcb Py, 37685

DIGITAL LOGIC DESIGN. Ay B, Holds-
worth. 338 pp., 192 ius. AN of the
recent advances It digital design lech-
maues are presecied here in depth. s
bath 2 1:11 covening basc concepts and
a practical guide o MF techniques
for combmational, clock-diven, and
evenl-driven Circuits,

?l!l!!—s b Pr 31995 Cich Pr, 32050

ANALYSIS AND DESIGN OF DIGI-
TAL INTEGRATED CIRCUITS. 8y D,
A. Hodgesand H. G. Jackson. 448 by .
dlus. Gne of the mast comatehensive
books in this field, this 15 & yaluabls
working tool for those whe design Cs
a5 wel ay those who use them. 1113 the
only book Avw avatatie thal covers s
subject trom a quantitative viewpoml.

2917535 pub P 32950 Clb Pr, $2095

ELECTRONICS ENGINEERING FOR
PROFESSIOMAL ENGINEERS' EX-
AMINATIONS. Bz' C: R. Hafer. 336
pop., more than 200 ifus. Actual

{wo book s in one—a quick prepara-
ton manual to,help you pass your
P.E. &xams on the tirst try and a
rich source of practical electronics
enginemring information and
Know- how,

25430 Pub P SHAY Clw L SNLS
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STANDARD MANONOOK FOR
ELECTRICAL ENGINEERS. 14/e. By
D.G. Fink and H. Beaty. 2, 48%9
1,414 jifus. Today s Mmost widely
sm‘ source of etecirical engineer-
ﬁ'ng nformation and dats serves
you as no other Single work when
you need deldiled, tmely, and roli-
able facts
ML Pup PSS G Pr 58395

OPTICAL FIBER SYSTEMS: Tech:
noloQS. Desian, and Applics-
tlons. By C. K. Kao. 197 pp . fifus.
From a basic explanation of optical
fiber systems fo lhe econamic
ramiications of their use, this vol-
ume provides full coverage of a
rapidly changing tieid.
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would reverse bias the diodes and they
would not conduct. But what happens if
that + 1380 volts is low? Why the diodes
would conduct. pulling the grid voliage
down.

Even though your notc said that the bias
control and voltage are OK, | would re-
check both with the above in mind. In the
past. similar situations have heen cansed
by a shored blanking transistor that has
pulted the + 180 wolts down to a much
lower level. The effect is exactly as you
described.

Then again. something could be caus-
ing the blanking transistor to condugct
heavily, which would aiso cause the same
SYMpLOmS,

REMOTE APPLIANCE
CONTROLLERS

! would like to get some more Informa-
tion on those appliance remote-control
modules. Those are the ones thal work on
& carrler frequency over your house
wires —LPK., Grand Rapids. M{

There's nothing 100 unusual about
those little modules. You already know
how the signal is distributed 1o each out-
let—by carrier current. That technique is
anything but new. having been used even
back in the 1930%. Today. uility com-
panies make use of that technique for
communicalions between various sub-
slalions. eic.

As far as the handheld remote control
goes. lhat uses the same principles as your
TV remote control, except that the com-
municzations medium is ultrasonic rather
than infrared.

incidently, if you want an excellent, in-
depth treatment of how 1he entire system
works. including schematics, take a look
at the Scpiember 1980 issue of Radio-
Electronics.

SNEAKY PROBLEM

I've been working on an RCA CTC-55X2
with problems In the vertical-sweep sec-
tion. To make the bottom correct, the top
oversweeps and compresses the bottom.
f have changed the componenis on the
vertical-sweep board and the vertical-out-
pul transformer and stifl can net fing the
probfem.—R.C., Yernon, 8.C, Canada

From the voltage readings (hat you sup-
plied with your leter. it would appear that
the grid of the vertical oulpul section of
your t3GF? is too positive. That would
cause the cathode to become 100 positive
as well. That matter is also verified by
your readings

1’1l bet that what you are dealing with is
a somewhat sneaky problem that comes
up in many sets. Most likely there is leak-
age between the sections of the service

WwWwWw americanradiohistorv comm

swilch. That can cause ihe grid 1o become
too positive and create the symptomn you
have described. To check, disconnect the
lcad from the center terminal of S1-b to
the grid of the 13GF7. If that returns the
sweep to normal. than you can be sure that
youve found your problem.

CB COIL

I've locked everywhere | can think of to
find a replacement for T7, the 27-MHz
transmitter driver coll in a Royce 1-648 C8
radio. The company is no longer in busi-
ness. and no one ['ve triod can identify the
part, or telf me who, if anyone has taken
over their line. Can you?—S.W.,, Ottawa
Lake, M|

If memory serves us right, Royce was
taken over. at Jeast for a time. by Newcom
Electronic Secrvices. 1805 Macon St
North Kansas City, MO 64116.

Just out of curiosity, what happened 0
the original coii? It would seem that a 27-
MHz coil would have little wire on it and
thus cause little trouble. 1f you arc just
goessing that that coil is the cause of your
problems try using a grid dip meter to
check it out for sure.

Also, if you cannot get the coil from
any other source, it should be a relatively
simple matter to rewind it. Information on
how to do thai can be found in a numberof
sources. including the ARRL's The Radio
Amateur's Handbook. That book and
others with similar information should be
available from your local library.

DOTTED RETRACE LINES

In the past you have always been abie to
heip me when I've run into probiems. This
time 've got one that's so confusing that |
don’t even know where to begin.

The se! I'miloocking 81 works fine. éxcept
that on three or four of the tweive chan-
neis we recelve there are six or seven horl-
zontal lines that occupy the upper six o
aight Inches of the picture. The lines vary
in spacing trom channef to channel, and
sometimes are accompanied by color
dots. My question is: What is it that | am
seeing, and how o I go abou! correcling
ft.—R.G., Copperas Grove. TX

There may not be anything wrong with
the set, at least as far as defective or mal-
functioning pans go. The symptom you
described has been seen many times in the
past. with several common factors in each
occurence. First of all. most sets are not
bothered by the problem. which seems 1o
indicate thut the ones that are suffer froma
design flaw. Second, ['ve never secn the
problem on a wbe-type set. Third. the
stations that the effects are observed on
usually fall inio one of two types. They are
either “premium’ stations on which the
prugramming is vsually scrambled (the
lines and dots would appear on some sets
whenever a free glimpse at the program-
ming was provided) or starions chat are
experimenting with (eletext. R-E
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COMPUTER CORNER

Computer security

LES SPINDLES

COMPUTER SECURITY HAS BECOME A PO
ular issue. One of the reasons for that has
been the popularity of the movie War-
Games. In that film. a bright. tecnage
computer buff accidenally accesses ihe
compuler sysiem of the U.S. Defense De-
partment—and almost launches World
War ILE. (A scene from the movie is show
Ta Fig. 1.) Although WarGames cxagger:
aled the problem a bil. it did bring mto
focus an issue thal becomes more impor
tant cvery day: compuier security.

Bul compuier security is not only one
issue. Hor example, from a user’s point of
view. it imvolves protecting proprietary
data from outside parties (whn may de-
cide 1o log into the data bank to steal or
change the secret information—as the
hero of WarGames did lo change his high-
school grades.) From a manufaCturer’s
point of view. security concerns the pro-
tecting against the copying of copyrighted
software (for data backup oOr any other
purpase). Let’s now look at cach of the
issues in more depth.

Unauthorized access

Of the two problems, securing data
from undesirable third-party access is
probably the easier to control—War-
Games notwithstanding. Sophisticated
encryption schemes (that make the data
appear 1o be garbled unintelligibly}can be
used. The most commeonly used encryp-
tion algorithm—ithe Federal Information
Processing Encryption Standard—alters
64-bit text words via a userspecificd key.
The resuli is a collection of 64-bii cipher
words. Decryption works the opposile
way—Ihe encoded word is translated back
into the original picce of data. Banks,
government agencies, and other high-se-
curily institutions commonly use this
scheme 1o prevent the disasters that could
occur as a result of the wrong pérson en-
wering the system (even accidently)

When the security problem is not one of
remote on-line access (for example. an
on-premises computer used by several
people). another protection scheme is
possible. Passwords can be assigned 1o
individuals so that someonc who needs 1o
#ccess certain dala can do so by cntering
the passward. If you have a group that

“Managing Editor. firerhsce Age magarine

mutually needs access toa set of data. you
cin assign one password (o the group. or
an individual password to cach member.
so that the information can be accessed
only by 1he proper people.

Stil] another security method is to store
the data on separale disks and then to keep
all disks under lock and key. Then a
check-in/check-out sysicm can be used.

No meihod is 100% foolproof. of
course. Code breakers have pulled off an
alarming number of computer-daia thefts.
And “lock-and-key™ secured disks are
subject to break-in.

Capy protection

The more controversial security issue
seems 10 be the matter of copy-protected
software. Much like the debates currently
raging in the videocasseite indusiry, the
question becomes an cthical maiter.
When is copying OK? Is il ever OK?

To protect their copyrighted software
from bootleg sales. many software man-
ufacturers have used a iechnique that
causes data on the disk 10 be scrambled if
an aliempr is made 10 copy it. It's under-
standable that 2 software company wanis
to protect its profits from being siphoned
off (by sales of pirated copies of its sofl-
warek But selling a disk that cannot be

FG.1

copied can present problems even for
users that have no intention of stealing the
manufaciurer’s profits—users who simply
want efficient, problem-free operution
from their investment.

First and foremost is the problem of
backup disks. Because the user’s copy can
not be backed up, the company will some-
times provide one backup disk of thc pro-
gram (and somelimes not even that).
Many users, however, do nol feel satisfied
with just one backup copy. They rightfully
fear thal data can be lost on more than one
occasion. The choices are to pay for a
complete new copy as a backup (some-
times as much as $500 or upwards). or
resort lo some copy-unlocking scheme.

A related problem is the matier of mul-
tiple copies in use by various people on
the same premises. Say you have 20 em-
ployees at various workstations ali using
oue word-processing program for the
same basic project. Is it reasonable for the
software company 1o expect for you to pay
$10.000 for onc application? That exam-
ple is admitiedly extreme. but it does il-
lustrate the problem. Some companies
offer a discount on multiple copies. but
there is an equal—or greater—number of
companies that don't.

conitinued on page 114
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NEW BOOKS

For more details use the free information card inside the back cover

RADIC-ELECTRONICS

DATA BASE MANAGEMENT SYSTEMS—
A Gulde to Microcomputer Softwate, by
Davld Krugiinski; Osborne McGraw-Hill,
630 Bancroft Way, Berkeley, CA 94710;
260 pages, including Index; 9% x 7%
inches; soficover, $18.95.

The author explains what a data base is
through two examples. You could buy a
mailing-list program for your computer, o
help you at Christmas time. but that program
wouldn't InCli:de many things you really nead
to know, such as clothing sizes, childrens’
names, and vanous personal preferences,
That would require you 1o write your own
program-—which might 1ake four days' work.
Once you have the program. howaver, you
can manipuiate i, adding new material and
deleting old material whenever conventent.

Then. suppose you wantéd to keep track of
your phonograph racord collection. You
could wrile & program 1o do Ihat by Iollowing
the structure of the malling-list program—
making such changes as were necessary.
That would take much less time than it took to
do the first prograrm.

Computer expents recognized the need,
soma time ago, 10 sotve problems like the two
noted above. without involving days of pro-
gramming; thus they invented the data base.
It was originally designed to help professional
programmers; [rom |hat point it was de-
veloped for computer users. What a data
base does 13 to identify a set of data that a
computer can access and operate on—a tool
for handitng problems that involve inlorma-
tion stored on disk.

This book detines the capabilities of thres
categones of data base management sys-
tems. ille, ralatlonal, and network/
hierarchical. Y grves you slandards whereby
you can avaulate data base software, and
examings several avalable packages. as
weli as discussing tuture products and trends
in data base management. Thele are many
charts an¢ axampées of menus.

CIRCLE 121 ON FREE INFORMATION CARD

IC TIMER HANDBOOK with 100 projects
and experiments. by Joseph J. Carr; TAB
Books, Inc., Blue Ridge Summit, PA
17214; 308 pages. Including Index; B%4 X
514 inches; softcover, $8.95.

This fully ilustrated manual examines the.

world of IC timers and gives the reader all the
theory and practical use-it-now information
needed to tackie a wide range of
applications—irom ordinaty bipoiar n-
tegrated circurts to the XR-2240, CMOS timer
aircuits, TTL timer units, and even a 12-volt
power-supiy unit,

The saction on bipotar IC's and operational
amplitiers covers inverting followers,
noninverting followers, and dilterential

ampitfiers. as well as troubleshooting tech-
niques for op-amps. The reader is then n-
froduced 0 the 555 timer—the most popuiar
IC rmer avallable—and given a tharough ex-
planation of its monostable operation,
aslabie operation, and speciic appiications.
With the wealth of circurts, projects. and ex-
periments included in this book. the reader
will be able to 1ake just the nutleus of an dea
and develap it into a complete working circuit
CIACLE 132 ON FREE INFORMATION CARD

THE COMPLETE BOOK OF WORD PRO-
CESSING AND BUSINESS GRAPHICS, by
Walter Sikonowiz; Mlcro Text Publica-
tlons, InC., Prentice-Hall, inc., Englewood
Cilifs. NJ 07632 9 x 6 inches; 212 pages,
Including sppendices and index; $14.95.

There are three prncipal sections in this
book; Basic Concepts, Word-Processing,
and Business Graphics, The first section in-
froduces the reader %0 computers and how
they are used in word processing and busi-
ness graphics. Chapter one expiains word
processing and businass graphics; chapter
iwo axamines the insides of & computer,
while chapter three discusses mass storage
of infermation, and chapter four deals wilh
ocal networks

The second section examines the equip-
ment and software that is needed to process
text. Chapter five shows how 1o select the
ngh! printer. chapter six deals with special
word-processing hardware, and adifing pro-
cedures are discussed N chapter seven.
Chapter eight covers the printing and format-
ting of the 1ex1.

The final section concentrales on those
aspects of computer graphics that are most
usetul inbusiness, Chapler nine covers some
Of the special dewices thai enter graphical
information Into & computer, and chapter ten
deals with the vardous electronic displays and
recording instruments that are used in
graphics. Those two chapters are concemad
wilh hardware; the final two chapters focus on
software; the general leaiures of graphics
software (chapter eleven) and various ap-
plicatons for graphics in business (chapter
twelve).

The appendices consist of a bibliography,
a drectory of manufacturers, and & glossary.

CIRCLE 133 ON FREE INFORMATION CARD

CIRCUIT DESIGN USING PERSONAL
COMPUTERS, by Thomas R. Cuthbert, Jr.;
John Wiiay & Sonas, Inc.. One Wliey Drive,
Somerset, NJ 08873; 494 pages, Including
appsndices and index; 9% x 8% inches;
hardcovar, $39.95.

This book & inlended for practicing elec-
trical engineers and for university students
with at leas! senwor-class standing. its topics

will als0 interest electronics engineérs who
design circurts denved in terms of COmMplex
vanabies and funchons 1o provide iImpedance
matching, fitenng. and insar ampiification.
Circunts operating from very low frequencies
all the way through milimeter waves can ba
designed using (hese techniques. The
necessary numencal methods wiil also be of
interest 1o readers who do not have speclfic
applhcations,

A guide 10 designing electronic Circuits us-
ing small computers and programmable cal-
culators, the book makes i easy to implernent
both classical and sophisticated design tech-
niques. N is filed with cleary-presented di-
agrams and squations.

CIRCLE 134 ON FREE INFORMATION CAROD

THE VIDEO TAPING HANDBOOK, by Pater
Lanzendori; Harmony Books, a Division
of Crown Pubilshers, Inc.. One Park Ave-
nu#, New York. NY 10016; 240 pages, in-
cluding glossary, a list of video maga-
zlnes, and index; TH x 8% inches; $16.95
{hardcover); $7.95 (softcover).

This is a pracucal guide to rmaking effective,
high-qualtty widec programs. It includes fn-
struchon on selecting the right video camera.,
special lenses, tnpods, and optical accesso-
ries: prepanng the script for shooting and tap-
ing people. places, and events; setting up for
eflective lighting an¢ manipulating sound
and ensunng quality editing. There is also a
guide on how one should take the proper care
of the equipment.

The book is generously illustrated with the
lates! squipment photos and numerous help-
tul dragrams.

CIRCLE 135 ON FREE INFORMATION CARD

DONLANCASTER'S MICRO COOKBOOK:
Volume II: Machine-lLanguage Program-
ming; Howard W. Sams & Co., Inc., 4300
West 62nd Street. Indianapolis. IN 46268;
450 pages including sppendix and lndex!
5% x BW¥ Inches; soltcover; $15.95.

Thig is the second of thiee wlumes cn the
fundamentals of microprocessors and mucro-
computers; and since the pagination 1s
finuous throughoul the set, it staris m
chapter six. (Volume one covered the funda
mentals of mroprocessors that are needec
to start understanding machine-tanguage
pragrammmng.)

Machine language was chosen becausi
nearly all the most efficient and popular mil
crocomputer programs run only in machine
language. The present volume will show the
reader the basics ot machline-language pro-
gramming through a series of discovery mod
ules thal he or she can apply to the
microprocessor family and the microcompu
ter of hisor ber choice. Once the elements are
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mastared. the reader can advance o assem-
bly language, which is automated machine-
language progamming that is made much
fasier. 15 more conventent. and mara fun.
The deas thal the reader can draw from
this book can ba put at once to crealive and
profitable use, from the collechon of 63 new
microcompuler appilcalions that are pre-
sented herg,
CIRCLE 136 ON FREE INFORMATION CARD

RADIO ANTENNAS, by Stephen Gibison,
Reston Publishing Company, Inc.. A Pren-
tice-Hall Company, Reston VA; 165 pages
including appendix and index; 6 x 9
inches; soflcover; 51395,

This book thoroughly éxplalns aniénna
systems ior the beginning amateur radio op-
arator. The vanous types of antennas are de-
scnbed with Hlustrations and photegraphs.
and the acvantages and disadvantages of
each are noted The reader 15 loid how to
design, construct, and erect antennas for use
In the amatéur bands.

The mader I8 given the basics of radio-

WV propagation. and the effects of the sun

and nosphere are described. There is also
mformation about antenna testing, measur-
Ing instruments and technigues. and possible
saurces of supply for the componenis
needed.

CIRCLE 137 ON FREE INFORMATION CARD

BEGINNER'S GUIDE TO READING SCHE-
MATICS, By Robert J. Traister; TAB Books,
Ing. Blue Ridge Summit, PA 17214; 134
pages Including Index; 5%th x 8%
Inches; sottcover; 58.95.

This 15 a guide to electroncs schematic
dlagrams that will make even the most com-
plex circui or system as easy 1o decipher as
an ordinary road map The reader |5 taken
step-by-step through every phase of under-
standing and using electronics-Circuit dia-
grams of schematics. He or she will leam how
and why schematcs are used; how each
symbol is denved, used, and drawn; and how
individual symbols are combined 10 represent
electronics arcuils Clearly shown is which
symbols stand for capacitors, jesistors, in-
ductors, translormers, switchas, conductors,
cables, soid-state componen!s. batieries,
vacuum tubes. and every Other basic elec-
tronics element.

CIRCLE 138 ON FREE INFORMATION CARD

PRACTICAL ELECTRONIC BUILDING
BLOCKS Book 1, by R. A. Penfold; Elec-
tronlc Technology Today, Inc.. PO Box
240, Massapequa Park, NY 11762; 109
pages 4% % 7 inChes; soflCover; $5.75.

MNearly any electronic crcuit will be found to
consist of & number of stages. or building
blocks, if il 15 analyzed carefully. Rather than
gales. shit registers. and the hke, inear cir-
Culls are usually composed of htlers. ampli-
fiars. oscillators. monstables, eic.

This book 15 designed to ad electronics
énthusiasts who like t¢ expenment wih cir
cuits and produce thelr own projects instead
of simply following protect designs published
in books or magazines

The circunrs [or & number of useful buakding
blocks are included here, Where relevanl, de-
tails of how to change the parameters of each
circuit are grven, 5o that they can be modified
easily o suit individual requirerments.  R-E
CIRCLE 139 ON FREE INFORMATION CARD

- EQUIPMENT REPORTS

continiced from page 32

unil is the only one we've seen that is
complelely selfl contained and hand-held.
It is compact. about the size of an older
YOM. and powered by 6 nickel-cadmium
batteries. For bench use. it ¢an be
powered by an optional AC adapter.
which also serves to charge the bateries.
It's intended to measure frequencies up
to 50 MHz. periods from 26 nanoseconds
to 10 seconds. and can read a singte cycle,
or up to 10 cycles. Time duration of the
waveform (period) is read out in micro-
seconds. It will also read the pulse-width
of any signal in its range, measuring from
either the positive or negative going por-
tion. Like all equipment of i1s type, it
really “"counts edges.”™ and can be trig-

gered on either the posilive- or negetive—

going edge.

On the outside, the design is very sim-
ple. An 8-digit LCD readout with nice
large digits is al the top of the front panel.
Also on the readout are overflow (oF.)
and low-battery (BATT) annunciators.

Moving to the center of the panel, a
GATE TIME swilch allows selection of 0l-,
.1-. 1-, or 10-second gaiing of the counter.
The TRIGGER LEVEL i$ a variable slide
control; it is used to make the unit irigger
at aspecific level on either the negative- or
positive-going edge and works exactly
like the similar ¢ontrol on a (riggered
scope. The MODE swiltch selects either
frequency, period. or pulse-width measur-
ing modes.

At the botiom of the panel. \he ON-OFF
switch has a TEsT position. That is used to
initiate the device's self-diagnostic tests.
If everything is working, the display will
read 1000,

Next. going right. is 2 NORM-HOLD
switch. Placing that switch in 1he sioLD
position lets you “hold™ the last reading

on the display until the switch is relumed
to 1he NORM posilion. Other comrols in-
clude a poLARITY switch for triggering on
either posilive- or negalive-going edges
{again. just like & scope), an AC/DC inpul
coupling selector. and a three-position
(x1, %10. and x 100) attenuator. The atienua-
tor prevents overload of the inpul and pos-
sible false counting on the 2nd harmonic,
etc.

The unit’s input is also conditioned in-
ternally for the same reason. That input is
brought out to a BNC connector at the top
of the case (the unit is supplied with a test
cable 1hat’'s terminated with a BNC con-
necilor at one end and 1wo spring loaded
mini-clips &t the other) The counier’s in-
put impedance is specified as 1 megohin
and its input capacitance is 5 pF.

Looking at the cireuilry, the device uses
a 0-MHz crystal-controlled ¢lock for
generating the clock pulses that “run™ the
counler circuitry. Atso of interest is spe-
cial circuilry referred o as “automatic
master reset logic; ™ that clears the display
and starts the new counting cycle, elim-
inating errors that could resultdue to start-
ing the count in the middle of a coun
period.

The instruction manual that comes with
the instrument is well written and com-
pletely understandable. It includes a full
schematic and a circuit description that is
quile interesting.

The model 5000's portability is one of
its most oulstanding features. For in-
stance, the cockpits of small aircraft are
not noted for roominess. When the unit
was shown (0 someene who works in avi-
onics, he almost ook it away from us on
the spot.

In all. the unit should prove o do a
good job anywhere that pulse-width nica-
surcment or frequency det¢ermination is
important. These days. that includes just
about everything from radio and TV ser
vicing tocompulers. The 5000 is priced at
$349.95, R-E
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( ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ-1024 Active facelving
Antznna mounts outdoors away from
electslcal nolse for maximum signal.

Glves axcellent reception o) 50 KHz
10 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL.
MW, BCB. VLF or Ham recaiver,

High dynami¢ range RF amplifler, 54

In. whip, 50 foot toax 20 dB attenuator

prevents receiver overload. Switth be-

twesn two receivers, Select auxiliara or
active antenna. Gain control. “'ON™
LED. flamote unit, 3x2xd tn. Conlro),
Bx2x5 In, 12 VDG or 110 YAC with

oplional adapter,
SEXLS 129___

Order from MFJ and try It. If not detighted,
return within 30 dars for refund (Tess shipping).

Ona yaar uncanditional guarantes.

Order today. Call TOLL FREE 800-547-1300,
Charﬁe VISA. MC. Or mail check, money order.

Write for fres catalog. Over 100 products

Call 601-323-5869 In Miss., outside confinental
USA. tech/order/repair info. TELEX 53-4590,

MF ENTERPRISES,

INCORPORATED

CALL TOLL FREE _ 800-647-1800

k Box 494, Missianippl State, MS 39762 )
CIRCLE 66 ON FREE INFORMATION CARD

TAKE CARE

LUNGS.
THEY'RE

HUMAN.

AMERICAN
LUNG
ASSOCIATION

The Christmas Seal People @

SWITCHING CIRCUITS

COMPUTER CORNER

contimeed from page 88

continued from page 111

an SCR that can be turned on by either
applying the usual positive pulse at the
cathode-gate terminal with respect to the
cathode or by applying a negative pulse to
the anode-gate terminal with respect to
the anode. By reversing the polarity of
either pulse, the SCS can be tumed off.
The device then is a sort of combination of
SCR and CSCR.

The four-layer diode has no gate. lis
forward breakdown characteristics are
similar to those of the SCR, as a specific
voltage must be exceeded before it con-
ducts any cument. Once it conducts cur
rent, the voltage across the diode drops to
a low value. Conduction increases at a
rapid rate, while the voltage across it rises
slowly. When the anode is negative with
respect to the cathode, it does not conduct
until a high voltage has been exceeded.
While conducting in the reverse direction,
the voltage across the device remains rela-
tively constant, as if itwere 2 zener diode.

There is also the LASCR (Light Acti-
vated SCR). In the dark, the LASCR be-
haves as if it were an ordinary SCR with
gate triggering. If light reaches the de-
vice, it will be triggered on even if no
pulse is applied to its gate.

Finally, there’s the SUS (Silicon Uni-
lateral Switch) and the SBS (Silicon Bilat-
eral Switch). The breakdown voltage of
both devices is low—about 8 volts. That's
much lower than the breakdown voltage
for the SCR or the triac. While the SUS
conductsin only one direction after break-
down, the SBS performs more like the
triac. in that it conducts in both directions
when gated with an AC voltage.

Applications

The circuits discussed con be used to
control motor speed, used as light dim-
mets. and so on. Circuits can also be
arranged to apply power through a load
after different factors or conditions are
used o rurn on the gated device. [t may be
triggered by a thermistor in the gate ¢ir
cuit to sense and repert a rise or drop in
ambient temperature, by a circuit sensing
if a battery supply woltage has dropped
below a reasonable level, by a sick pa-
tient's excessively high or low blood pres-
sure when the device is used in medical
equipment, by an excessively high cur-
rent flowing in a circuit, by excessive
leakage current flowing between the
power lines and ground, and so on.

Power supplles

Whatever the pature of a circuit. it's
sure to have one requirement—a source of
power from which to operate. We'll tum
our atiéntion to power supplies when we
continue this series. R-E
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Even if copying were possible in that
case, there is yet another hitch that might
throw a damper on muliiple usage. Many
manufacturers require the signing of a li-
censing agreement that guarantees the
software will only be run on one comput-
er. Under such an arrangement, you
coutdn’t. legally, even pass the disk from
one employee to the next (as cumbersome
as that might be) so that each could use it
at his own work station.

To address the problems encountered
by users, a number of commercial prod-
ucts exist that actually enable the "un-
copyable™ disks te be copied. The cthical
questions invelved in producing—or buy-
ing—such a product are undoubtedly
problematical.

The plight of the software manufacturer
who wishes to protect his nghtful profits,
weighed against the plight of the user who
needs efficient operation at a reasonable
price, doesn’tallow for casy answers, Un-
less the issue goes 10 court—as it has in
the videocassette industry—you can only
weigh the yvarious factors involved, and
make your own choice. R-E

COMMUNICATION CORNER
continwed from page 102

suffice, that's too many parns.) Blanking
for a CB receiver with its limited frequen-
cy-coverage was casily provided. but
imagine what would happen if the same
trick were tried with 2 3-30 MHz com-
munications receiver. How could we be
centain that the sidechain was receiving on
an unused frequency? Can you just imag-
ine finding an "unused” frequency at 7
MHz, 10 MHz. 12 MHz, or any other
frequency that you are interested in? To
say the least, it's not very likely—es-
pecially with the way things are these
days.

The moder all-band receiver uses the
same gating idea but eliminates side-
chains by placing the noise-pulse detector
in the signa) path between the first IF and
the noise gate. As with the sidechain sys-
tem. the pulse-derived control voltage
turns the gate on and off,

Generally. the pulse detector requires a
retatively high IF to reduce spreading of
the noise pulse. (The signal interruption
caused by a spread pulse would be consid-
erably wider than the noise pulse itself.
That would make the perceived distonion
intolerable.)

Generally speaking, putting a pulse de-
tector in the signal path is not as effective
as using a sidechain. but it is far less
expensive. It's also the best system avail-
able for today's multiband communica-
tions receivers. R-E
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FOR SALE

CABLE TV SECRETS—the WUSWI?HW tha

cabie companmes tned to ban. HBO, Movie Channel,

Showtime. descrambiers, converlers, ¢, Sup-
lers list included Send $8.95 to CABLE FACTE.
x 711-R, Pataskala, OH 43062,

RESISTORS w&WWS%CF 3 canls. 1%MF All
values. No minimums. Volume discounts. Write JR
IggLiSTRIES. 5834-B Swancreak, Toledo, OH
43614.

COLOR computer VIC-20 programs hargware Rity
code EPROM Progammer HS:232 FRANK
LYMAN. Box 3091, Nashua. NH 03061

SCANNERmanitor accessones—kis and factory
assembled, Free ¢ CAPRI ELECTRONICS,
~Foute 1A, Canomn. GA 3520,

TI-99/4A software. Free price sl plus newsietter,
GLEN DOBES, Bax 801 AE, Santa Maiid, CA
92456

ALARMI Vic 2064 CoCo Sinctair become $1000.00
burglar hre system. Casseite, doCUMeniation (spec-
ty mlcmprocessotésm 00. Retailers Inquire. cata-
Iog SKIDMORE'S H'N'S. PO Box 5097.
Greansbarg, NC 27403, Sinclair plano, music pro-
gram cassete all harcware 59,00,

DESCRAMBLERS for downconverters. High gain.
Send $1.00, RB ELECTRONICS. PO Box £43. Ka-
lamazoo. M1 49005

PICTURE fiyer hsts quality elecironics surpius al
low prices. Since 1970, Send for the last 3 issuas.
STAR-TRONICS. Box 683, McMinnwille, OR 97128

LATEST bug-detection equipment lor home or of-
|F=|cl>-e:.¥:l.;itg!r!ah.1re, $1.00. CLIFTON, Box 220-X, Miaml,
168.

THE Intelligence Library— Restricted lechnécal
information & books on elecironlc survelllance,
surveilance-device schemali¢d. lock-plcking,
investigation, weapons, |dentification docu-
ments. covert sCiences, etc. The best Selection
avallable. Free brochures. MENTOR. [Dept. 23
135-53 No. Bivd . Flushing, NY 11354,

MILITARY communicalions t2dios: R-174 recaiver,
tunes 1.5-18 MHz, AM-CW-SSB. amateur short-
wave [requencigs: $47.50 mint. 527 50 . Cana-
dian backpack radioc PRC-510. 38-54 MH2 FM
Iranscever with headsel. baltery box, antenna:
539.50. 2/8$77.50 condition. B-108 receiver,
20-28 MHZ FM: $27 50 minl ARC-27 arcrali guard
recever. 220-250 MHz AM single channed. 512 50
mint. 45 day replacement guarantee. add $5 unit
shipping. BAYTRONICS. Dép1. RE. Box 591, Sand-
usky, OH 44870,

TUBES. New. unused. Send sell-addressed.
stamped envelope for lisl, FALA ELECTRONICS,
Box 04134-2, Milwaukee, WI 53204.

CABLE TV 8quipmen for "beeping” o7 “buzzing’
channels. Informaton $1.00. GOLDCOAST,
Box 83 6025F, Margate, FL 33063 (305) 752-9202.

FORTY-nint educaiional eiecironics kits with
salf-learmng project manual. Datails $2.00 refunda-
ble with order. TRIANGLE ELECTRONICS 89
Arkay Drive, Hauppauge. NY 11768.

RF palisiMotoroln transistors, MAF454 516.50.
MRF455 513 50. Catalog available. RF PARTS CO..
1320 Grand. San Marcos, CA 92069, {619) 744-
0720, _ -
UP 1c $500.00 per month. Sell computer software in

mur home. Wirte 10: COMPUTER SERVICES, PO
x 7748, Tucson, AZ B5725.

SAVE on guarant@ed Quallty surplus! Free flye-r.
ELECTRONIX LTD., 3214 Scouth Norton. Sioux
Falls, SD 57105

ELECTRONIC surveillancel Incredible manuat,
"Homebrew Bugglng” reveals secrel tachnigues
used by professionals {schematles Included)

Worlds Most Remarkable Radar Jammer!

$15.00. Send $3.00 for our catalog of books and
elecironies products. A T.A.S.. Dept. R, & Gatchell
St., Bulfalo, NY 14212

N

—
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: £ (816) 842 50V2
901 MCGEE S3TREET KANSAS CITY, MO, &l 04

QUALITY MICADOWAYE TV ANTENNAS
I Frequency 1.9 to 2.6 GH?

34
trig

L Vs

SUNSET GIFTS

(8010 483.1504
(801} 487-6269
Crder S$ix and Ceduct 10%

Special $99.00
WigA/ManterCandsCOD

|_ To run your own classified ad. put one word on each of the lines below Bnd send this form along with your check

for $2.15 per word (minimum 18 words) to:

Education/instruction

1 EPIans!Kﬂs { )Bus 5

Radlo-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headlnqs. there is a8 surcharge of $20.00,
ness Op ortel.(ljnltles {
nk

) For Sale
{ ) Satelite Television

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

10" for 12 1ssues within one year, if prepaid
prepaid...nd mimmum.

a;ar word AN copy su'.g‘act o publisher's a|
ILL NOT BE ACCEPTED UNTIL AD

WwWww americanradiohistorv comm

1 2 3 a 5
6 7 8 9 10
T et F 12t ) W1 15
16 17 18 o 198 ] 20
21 22 23 24 25

26 27 Nl T o el T

EX 10 32 EXE TR T L

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESSE AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms o individuals offen
52.15 per word prepald (no charge tor zip code)..- MINIMUM 15

COMercial products of Senaces)
ORDS, 5% discount for B issues.

NON-COMMERCIAL RATE (lor indiviguals who want to buy or sefl a personal em) $1.50 per word

ONLY FIRST WORD AND NAME setin bold caps. Additonal bold face (Mol avallable as all caps) al 20s,
roval. ADVERTISEMENTS USING P.O. BOX ADDRESS
RTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS ANO PHONE NUMBER. Copy 1o be in our hands on the 20th of Ihe third month preceding
the date of the issue {t.e.. August issue closes May 20th), When rormai closing date falls on Saturday.
Sunday. or a holiday. issue closes on preceding working day.

861 AHYNHG3d

-
—
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RADIO-ELECTRONICS

116

Govt. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . .. New BARGAINS!
FREE UPON REQUEST!

Send now for FREE Catalog
and Supplement = Address: Dept. RE

FAIR RADIO SALES
1018 £ EUREKA - Ban 1105 - LIMA, OHIO - 45802

TIMEX/Sin¢lalr, Xtorih, Foth-79. and "Ham-
Hacker” radio amateur programs. HAWG WILD
SOFTWARE, Box 7668. Little Rock, AR 72217.

JUPITER Ace Forth computer and other Forlh ker-
nels. HAWG WILD SOFTWARE. Box 7668, Little
Rock. AR 72217

RADIO-TV schemancs since 1946, $4.50 posipaid.
' New tubes at discount SASE please. MAURER, 29
5. 4th SL.ﬂ:anon. PA 1704

NICKEL cadmium batteries— government Sur-
glusA Cells al fraction mgmal cosl. Guaranteed.

ree ilyar (SASE)L NI-CAD SHOP, PO Box 11142,
Dept A, 51 Louws. MO 63135.

FREE pay-TV reception. “"How-To" book. HBO.
Showtime. Cinemax. $4.95. DIPTRONICS, PO Box
80K, Lake Hiawaiha. NJ 07034,

CORDLESS felephone owners. Increase range.
Reduce static. Simple add on. Details $1.00.
PHONES. PO Box 273. Mesa, AZ B5201.

Ltuliily snte iwres B Sl | | S QN

. 10§ sasvupiod wotis v 4| Lberemopinre —uuintng
Wi 5 bt b DO, LipE A ETMmal Ty
Pw of mRirE. co e 0 3T FRED CATALEM

ey S5

DISCOUNT car stereo, AM FM cassette car stereg
$30.00, 7-band equaliter t25-walt booster. $3000.
AM FM molonized antenna. $15.00, 30 da; Euamn-
toa. free shipping, NEWMAN ENTERPRISES, Box
1455, Bricktown. NJ 08723,

PLANS & KITS

ATY Reacar-ch

1FA1 PACAImAY
OSKOTL CATY, AL w711
THE BEST PLACE to BUT, SELL or |
TRADE MEW a~d USED E ENT
MNUTS & VOLTS MAGAZINE |
BOX 1II1E » MACENTLA, CA $M0
{T14) ¢332 7721

ST - bl Chama = 51250 - i Clam
mﬂiu - Liatima - bl Cman e,

REVERBERATION
FOR ORGANS

olid state with controls for renver-
beration and room size,

EVERY ORGAN SHOULD
OWN ONE. Send for free fyer
DEVTRONIX ORGANS, INC.

101 WAREHOUSE WAY
|sacnm:mo, CALIFORNIA 95828 Dept B

HOW to build #lectronic 10CK, intelligem atarm.
others! Detaits $1.00 (mfundabie) STARK ELEC-
TRONICS. Secury Division, Box 11963, Edmon-
1on, Alta, T5J 3Lt

ATTN: ViC-20 cwners. Complel® home manage-
menl on casseite, $10.95. Réquires 3K ALLEN|
SOFTWARE. PO Box 595. Ozark. AL 36360.

PRINTED-circuit boards. Dulck Drotot!pe
duction, design. reflow solder sen

$. pro-

&r;nt or
description for quote to KIT CIRCUITS, 235,
Clawson, Ml 48017,

CABLE TV converters and squipman. Plans and
parts, Buikt or buy. For mlormation send $2.00, € &
D ELECTRONI PO Box 21, Jarwson, M| 49428,

HI-FI spaaker kits, auloc speaker Syslems, and raw
driverS om the worlds fines1 manufacturers, For
b?mners of expefis Free netature A&S SPEAK-
EAS, Box 7462R,. Denver, CO BO20T {303)
399-8609.

LIGHT chaser color organ kits, rack mount units.
20% ot sale. DESIGN SPECIALTY, PO Box 1985,
Huntington Baach, CA 92647.

ELECTRONIC touch lighl conlrot pad. Free bro-
chure EXOTIC ELECTRONIC IDEAS. PO Box 446,
Lake BluH, I 60044,

FREE KIT Catalog

FUNCTION GENERATOR EIT $59.9%
Aulo-Aanging Cap-muter kit $79.9%

<ontaind
TEST &

EXPER]~
MENTER'S

Phone 209-772-2076

CIRCLE 64 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

74LS00 SALE 7400 LINEAR IC'S
N7as00 20 | 7ats120 80 | 74Lsz4s 126 7400 20 | 475 50 LMACIAN 48| Lmasoo 75 | mMcraese  tao
74501 24 | 74051254 €0 | 7ALS251 60| 7401 % | 7478 3 LM307N 58 | 1M3909 100 | MC1496P 48
TALSG2 24 74151264 850 74L5243 50 | r402 29 T485 1.1Q LAM30RN Fil L3S S 1.50 MC1723P &2
4L S0 24 T4LS132 B0 74L5256 150 | 7409 29 T485 ] LMI1ON 240 LF37 235 MCIT41CP 55
T4LS05 24 7405123 B0 TALS257A 60 | 7404 <\ ] T450 2.40 LM3TIN i -] LF351 .00 MC3301 90
7ilS08 24 | 74LS138 40 | TALS258A 60| 7405 32 | 7480 82 LM318N 250 | (F383 99 0
740806 24 | 74LS137 100 | 7403289 125 7408 38 | 7492 52 LM15N 210 7 190 | mGuol 20
T4l 510 24 THL518 g ] 74L5260 55 | 7404 i) T493 £2 LMA2AN Xl MESSS A2 MCIHOAP 1%
74811 24 | 748133 00 | 74LS266 85| 7410 0 | 7495 & LM325N 230 | MCi306P 170 | MCIsaEp 380
TdLS12 24 FalSr45 130 74LS5273 125 T4 =] | Td96 T3 330 ¢ WC1310 4 29 W 1E58P 450
13 748147 185 | 7aLS2re & | 7412 46 | 707 3% LMBSEN 2| MCI30ATP 150 | MCa02eP  dap
A5 | 7405148 165 | TALS280 225 | Tard %0 | 721 30 LM3I39N B9 MOIMOP 117 | MCA04P 449
TaLS1e 80 | 75181 =5 | 7atsam 80| 7417 32 | Tz 58 LM3aaT 230 1850F 00 | ICm708 1585
74815 22 | 74(5153 55 | 74L500 80| 7420 2% | i &2 LM377N 240 | MEIIBIP 170 A 800
T4L520 .28 TALS15S 85 T4L5293 80| 7425 A T4 145 ] LM3ITEN s MC1357F 149 KCMT21TA, 95
TALSY 32 TaLS 158 80 851 Ta2r 22 Td147 1487 LM3I?IN 4,60 MC1358P 1.3 ICM7205% 12 95
TiLS22 32 | TALSYST B0 | T4LSHSE 90| 740 ap | Tl 75 L 90 | MC1a72e 442 | ICM7045 15.50
THLS26 a2 FALS 158 B0 74L5299 2 THI2 n T4153 i} LM3IN 4.3 MC13TAP a5 340
TdLS27 a2z T4L5180A BS TALSIZ2A 4 T437 A 74154 147 LMABR AN 3.00 M 1 403U 2N ICMT555 1.20
74528 32 | 745181 B | 7413323 460 | 7438 3 | 7957 s LMBBAN 200 | MC1405C 870 | MWAID T,
TALS30 a2z TALS162 50 FALSMA 175 | 7440 - 74164 1.05 LM3BEN - MC1413P 120 MAA1X) T.
740532 32 | 745163 80 | 74LS352 125] 7441 100 | 74165 105 LMBESN 135 | MC1374p 281 | MWAI® ° 825
740833 32 | 7:8164 00 | 7aLS353 195 | 7442 80 | 7174 100 LM5E6N 2% 1376P 200 | mMwA3lg 8%
T4L53A7 AQ TALE16S 125 TALSIESA 55| Ta4b A T4175 53 LMSETN 135 MC1458CP1 i WY, 8485
FaL540 35 | 745188 125 | TauSasen s8{ 7aa7 8 | % LM1889 320 MG1488F 190 | ZMAT4 200
74542 B0 | TALS188 125 | 74LS367A 55| 7448 a | T
T4LS47 89 | 74LS108 1.2% TALSAGAA 85 | 7450 29 | 190 108 CMOS
JALS4E 100 | 74(3170 175 | 7405373 135 | 7472 35 | rae %
74549 100 | 74L5173 80 | 7al837a 126 | 7473 35 | 74193 98 | CDeop1 30 | COMME  1.50 | MCI4000 40 | MCI4OZY 122
asl 3 |da g lam alin RS &) B Z|EE n) B L) iE
A 4LS517. ]
74LS55 29 | TalSi8) 225 | 7405378 125 CD4011 22 | Co4050 45 14006 142 | MC14027 .72
JaLS73A 42 | 7:S182 128 | 74L8379 128 Cowis 45 | COMEI 190 | MCHo0r 40 | MGtaces 102
TALST4A 42 | 74L$183 275 | 7415385 3% VOLT-REGS COa6 S0 | CDae6 85 14008 125 | ME14032 1.9
F4LSTS AS 745190 a5 T4LSABE 55 Co4017 1.0 COR06% X2 MC14012 40 MC 14034 350
FA(576A 45 | 75191 8y | 7415100 125 COM20 117 | CD4a70 45 | MCIADI3 72 | MG14035 186
74LS77 g F4L5192 A% 7405363 125 | 7805 80 LMIITT 100 CDA0Z3 a2 CD4071 a3 MC14014 125 MC14038 219
TALS7BA 49 T4LS5193 BS 745395 125 7008 80 LMIITK 375 CDaD24 "M CO4081 A MC14018 1.47 | MC14040 147
745834 75 | 74LS1s4n BO | 74LS39s 225 | 7808 80 | M32ax 695 | CDsozs 32 | CD4093 80 | MC1amme 72 | MCracez 108
74585 90 | T4US105A 80 | 7alS399 125] 7812 80 | (MI50T 326 | Coaozz 85 | coasio a7 | wCiaoiz 128 | mEiasdd s
T4L SB6 A5 T4LS196 100 74L5490 210 7B15 an LM3ISOK  5.50 Co4029 A2 CO4d511 .20 MC140tE 1,15 14044 59
74890 45 | TALS197 100 | 7aLS540 210} 7eib £0 | LM338K 760 | CD4040 117 | COMSIE 280 | WC14020 147 14046 157
?LSQ; 1,90 | FaLS221 1% ;4LS‘§55;; %;g 73%;‘ 1% %ﬁﬂ Lﬁ CO40M B | CDasyE 17 | MC4021 125 | WMO14ae 72
74 55 | 7aL3zs0 1 L 2005 1
R B B
J 74082
st 48 | e 1 | sasen g) w2 1% | e w) CIRCUIT SPECIALISTS INC.
Al . £ .
sis € | aseis 15 | vuses 2| i 1% | s m 738S. Perry Lane, Tempe, AZ. 852681
4 A 4L524 " i
TSI g | 7alSas 125 zanizee 928 | Order Phone: 1-800-528-1417
Lz INCLUDE $1.25 SHIPPING
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FORMULA INTERNATIONAL INC.

12603 Crenshaw Bivd.. DepL B. Hawthorne, CA 90250
For information (213} 973-1921 * Orders Only (outside Calit.} (800) 672-8758

o
% L ]
-

POCKET LIGHT
COmpits aah 4" hourgcary ube, poswrtut bulb end
rangly stiap Puns on d pea 1 sv'c'mmm.
oA 'z e p
L L] ﬂwmm Ma. SuoBnor CuaMY
oaa! kot oo o culdoor use

LOW PRICE $6.50

LASER
SUPER LATERN
Brdsprer Moaarwicand Laodem
wih F B wall Nouresceni
tubd Faature® incipde
Powirtal dewt peam B0l
ghtt asth I pre- locus bully,
Burter hom - gl Con-
HaN of tems ey of
worer ghirve. T bhnkar
red niw Ry of nid B
ambar Héshing &A wema

SANYO UHF YARACTOR TUNER
FOR (#F CHANMNELS 1483
Turng vollage = 1 10+ 20VDC g ompedance
TSLE IF barc) e T-18600H1 Supe "8 TR E Y
Supply vokage 13V0DC
Ml 115-B-4034 Video NE 43 OhiHs
Wodet 115 B-405A, Video 1F £ SMHL
$19.95
TUNEE o tha Mol AAOonast Bt of the crout Don |
i nose 51900 lorrs fool PR
Al s a0 brired e lrom Sanys When ordenng
Praye Spacty Model Mk

e ot
AT

010 vehle CQAr highier
Sochet

SPECIAL $11.95

.

UNIVERSAL
NI-CD BATTERY
CHARGER mMw-398

m—"

Charges 9y, AR, Cor O aze be-C0 batierms ol 21 one
L]

Part No D50-0190 $11.50 ou,

LOW T.LM. TRANSISTORS
100W + 100W

= Empioys Mimely ww nowm (5. bor ore s = M
Culgnd 18 ¥ P oy deptrrion - Vel b dow iler, and
Aored Al Cwoll v power oy aeth et el
Procion « Jepel bl werd e ol resudy - Torne
xxrvici i 1408 = Al companrin jemonpl fots or wgl-
LT, Wi 1ore CoNICML) e [ e aseeriiec B Quaity

SUPER FM WIRELESS MIC KIT
They rew desgred CwCudl uaas Pegh FREC FET
FEnaalons eetf 7 3108 pre-amp Transmeis FM
g (- 1 MY | up D 2 Bearhs iy Bevd weth e
wilill senRira ordereer FPeophons el comes
aah I il adcrert pow 1D pardk LD BNy Ot weDten 15
R svey Kt oo 8 slichone pard, O5C cols
e PC Board Powes wapoly IO

FUC-105  $11.50 P KiH

W guermiend - Py sty OC + BY.K0Y

MROUNEL : SABOIY;
Parl ¢170-0340. . ... J5.00

5-WAY A/C ADAPTOR
oot (1OVAG  Oulps 3V A8V, 8V, T8V and
TWDG  Currend XEmd

OUR LOW PRICE

MARK |v — 16 STEP

LED POWER LEVEL INDICATOR KIT
Thre A Marec nocalor IOt conssts oF 36 4-Color
LEC s 118 por channel] o sty the Sond ivel
output of your AMpkhet bom  J00B 0 - 30D
Convaist ath 5 woll IO gl BCHIM Drvied! Dles-
0 Dl 8] S 5 laCICr Tertch 1D 280w RoBbng OF
Fachl culpul ANy Power Wy i 1 2VDC
wth THG o bos rend covtroly Thes unt
BN work Wit any Mmpklae bom TW i 20DW KN
Fachutil 70 [cn dreege warnspions. 36 Do muatc Pt
4-comr LED's. 8 gimtwrovsr comporants, P Board
ol Ot plee WARK 1Y KIT $31.50

_li"'
-

50 as.
B PEC L waatd CRYSTAL CONTROMLED
Rawwsnd WIRELESS MICROPHONE
DUR PRICE $49 58 STSTEM
v 7] B iy
Transrier FET muc ir fl
(o) At oy reepones. XTI
ASTEM O 0 ey a0be AM Band
MURA We3-41 lor dofl-tres periormancs.
100mw Culput renge
SO, Vi vt | bOF e
lekia l3ng range
—'l irgagmitston
=K.} Powarso by a 9V
w rach balery

el Awcerer Xlal con.

irdtlad lacke &n
AGMMS Barriiter sgra Do panel Y1) maied M-
rs e SO0 irengih fom T Son -
Qard phors ek guiliel covrecion 1o 8 B & or o
phons NpUL 5V batery meiuded They orisseng
M B ear fov on alage. i hell charch. M ROue

PROFESSIONAL FM WIRELESS
MICROPHONE

Mads By ons Of e Rad"D JapEngss manu-

focluridl. Thes lackory assembied FM wiahess

i powerpd DY tw AA Sre Daberes i

VN iy e rArge of B 108081 Erraprs i St

" & plasts his W cass sith 80 ornne-Grechong!

o st By uwng &

Hancerd Fid o gral can ba Fae! Snywhiss on

a ong acve Bl Sound guakly a3 pudged Wy
good * MODEL WEM-38 wes $15 30

ON SALE $8.25 ea

POWER TRAHS:F.DRHE R
{sav.a0v CT & AMP)
Pan #470-022)

50W + 60W O.T.L. AMP

Yor COMIFDl & POWEF
ooyt apei goct 5
ba g wae S Caterusts  Powse WArrisony
Z5C 1007 X A o gren & Pen et Wl GOV = BOW

i
R

TRQUENCY eEigEERK. TOHE - DKM = 1 ¢ Trte
mm © 2% [Ye0r] . Segral facmae Pl

HEAVY DUTY S00mA
MULTIPLE AC-DC ADAPTOR

For s Bliefy courated Saction: squpment up i
500 with LED accalor

Py 117220VAC. 50-60H:

OuAput
345025 0 a1 2VDC

Model SA-8112ZA
s $25.00 ow.

1

Kz 1 1430 - Dyrumem: runge: 00 B - Supply
Y Ty & A « il Capatiior 4 00w TEY Of ballar

MODEL: SA-4320
Part #370-0050. ....539.95 8.

A GOOD 8UY
o $65.00

FLOURESCENT AUDI) LEVEL MOMITCR

Thep s e lond ol VU morior that o baeng ued by
Mol sl mantactrons K78 a8 Ui 10 SmpMy
oLyt Easy 1D SLembie 8 can De ulad sk
8 ot el aerorheny. Pomer raprenery 12900

TE-221 KIT
For Just $28.50
{Lamtas Shock)

TA-800

120W PURE DC POWER STEREQ AMP KIT
Mmmw”mmﬂw?lﬁenn

SANYO ANTENNA SIGNAL BOOSTER

Thmg Boosdst Wl 308CRY turtag ] 10 LIMF Channsiy
(1401 Ar atal'' (Datwann the L ingad
catia 8ned b UHF aonae), s onst il prowicss 8
v of 1008 gan. that I8 y 2 brws

11 ™er Fan #8TO-0230. .. ST2.50 aa
2 Filter Capaciior d700uF 70V

3650 s

MAGNETIC HEAD EQUALIZER

mmmmmmm Ioeal for Those who
o8 w1 ppartmants that Con MOl Bul Up BN BURIGGP
auenna Smar I sy, 0"'!2’:1“‘:1 Sutiy
voltags is 15 YOG,

Model D0 1+-0076

$12.50 r

LA curve for 8 oncg o rgrai: e - 3
W e Cirgaad BOF Bk | iy m'uug.

goad sohusond The TA-300 in

At pre-pemp Al SOUDRE) CApcHory W gl
sl 10 et peay 8 Wi regrochucton Of the mume On
OB 10N and wlsYel Griroly COmterin wah bl
1 PO WpCly il e TA-S00 P oS! SOMPRET
Herde STD feidabag Wi x 2 g

Ta1000
KT

£51.95

Power
Transtormar
12400 %4
100w CLASS A
POWER AMP KIT
Oyraeres Bas Ol A" crtum o029 makes ey
P U e SRR chear 1 D0 wetts powes

outpas pal MELSY (hy mosl Packy fans A perfect
COMEsnaton with e TA 1020 iow TIM gjerey pre-

anp

* Chpt powse 100W RMS mio 81J
125w A5 Inte dir = Fréquancy cetdOnte
10HZ 100KHT = THD Was than G0N = S5H o
Datier P BOB. - Input senadanty 1% mae « Power
Sapply | 40V & SA

SecAcatrg
Eil. Fraqg Rangs OHI-100KM2: 306 THD 1% or
tatie. S0 Rat SCOB Senstraly MV inid 47X
Ponar Reguarreget + -4} Yolty

WHISTLE ACTIVATED SWITCH BOARD
Al bomron mes PRE-SLambed 800 (810 You
afvite 1o @ FET tondensar mecrophons am 8
astancs .h.nunnlmwm
Satsy Qi) 4 & il Sarm T el ORI qou

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

Al goik] susie Oy Seth fagh aloerey power -

i OF 015V &9 ZA Cvenl el i real.
e w ik P O DOSLL. "ppe 00 romes el e
Imy. Gull on DBAN My ko olage 3 ourrenl
P, S0 wep i Exoeied) LED) ot mwshie v 00)
sy Kit comes ssth oo drder PG Bowrd. reine-

Eumpll propic for SChODE nd e MM MUl FEirUTE
for rgeeren Budd o Iodey®

LOW Tl DC STEREQ PRE-AMP KIT TA-1020
ol ales e DG getige thal gl o e
udncy eaponss from 0-100WKHZ = 0538 Added
loaturet boa OM Seeat B icuairurin CXiOl W

1 WATT AUDIO AMP

Al pary are (Y0-238mDied O 8 merd P Bogrd
volage VDG Specipl Price $1.55

LISOr YOS Lo TPGLNCY mrpiees it SRS DowWer
Hoctuatoem!

Spwoicaiars ¢ THD T wu Wwn 000 * Fro-
quency reaporms DG o 100KM7 20 b« RLAA
Q8 o S H raso tener Wan 0D

6W AUDIO AMP KIT
TBASI0 wilh Yolume Contret Powar Supply
S 1BVDC Only 57 50 o8,

Sangeretty PRang Iy 1L, Aus 100MY 100K ] &
Outpud bpwal 1 3V o Mias oulipad 15V o Tone coneia
Bxss « 1008 ‘s 5000 Trebie o 1000 b 13Hs &
Power supply = 24V0C o QRA FA comen wailh

‘FISHER"” 30 WATT STEREQ AMP
A AMP {15%W x 21 K nchudes 2 s Embar PA
301 Hyond IC 8 eeciorec Lrts wih PG Board

Prrwst mapgly = TBVDC {mol nCiuCed) VoRage gaer
A3 20MHE 2080+
Super Buy  Only $18.30

BEND OME DOLLAR
10A OUA DETARL CATALOG

ride Catdornia
Outsds Cobd, (Inct Miaeca B Canads)
COvarass

1Ot pOWEr SLOply A8 TOU e B8 0 AVCT
trangiormge 40 054
Only $44 55 =

Trnsiormer .
$4.50 as

+

Shipping & Handlng Charges
Unger $50 00 Over $50.00
Porchpas Purchase
1
0

!
1 ¥
5%

MODEL MA-142
Part #370-370. .. .. 3605 v

STERED MIC. AND ECHO MIXER
FOR STEREQO AMPUFIER SYSTEM

Ther COTUNY SMpICYT Bl RSO Miad corcaty. BB T
AN CHOUIR, echo By BN ba adnrited (man B0
Waae | Alsc sl 8 Mo OPROTI s G e bom.
Futy sasemled

Minimum Ordat $10.00/Cuip.
add 6.5% Sakes Tae. Phone Dicers Accepted
on ¥I15A or MC ONLY. NOC 0.D.'s. Prices wb-
pect to chands wihoul nofice

Moce! TRESA =
1 G-15VDC @ 24 MODEL: MX208
| I ‘ h ;] fra ok nla Port 43700060 .. ... $20 95 e
a 0-30VDC @ 1A
20 STEPS BARDOT
$50.50 per Kit AUDIO LEVEL DISPLAY KIT
Tras nier deagred sk vl degley U I8 vang &
* SPECIAL W roarer A0 paged Lt i Mstorwr Semrecorducion 10
Excellent Pricel drtvee ) paaces of ooior LECm g, PAIOW ar rad) 011
WP Chartell B [ ovcus g e OF deapiry rasifuode
Mool 0010004 | o Lty e oy T sy rergy 8 o
$29.50 per Kit - B7ef i Gl K 4 000 for WY Brmpiv o 2
Tranetormes 10 200 wn’ Pompt a0ty iguares 12V AC or DT SoR
$10.50 ou

TA-322 30 WATTS TOTAL
15W + 15W STEREQ AMP KIT
Trew & & pobd wemle &l FBAMENOY Cvudey asth on
Bl Yl e (W arp K o) recrophons OF phone
e Oipst amoiceys @ Py dulty Powsr
Mytnd 12, Four Bult ob Soard tonireh for,
wohutep belerce tatie 8nd Giwe Powsr spgly

ABVET 2 5 paraior THD of s Yan
& 1% Eoatmen 10002 1007 gt st o |15 a3
= th Wam oaced wio W)

Rasdanls

WODEL:
Par ¢370-0280 . .... 8350

STORE HOURS
MDN-FRI—10-7
SAT—10-6

i |

“ADPlE and Appi Il ack U tragemank of APPLE COMPUTERS. INC.

CIACLE 76 ON FREE INFORMATION CARD
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1

(ELECTRONICS MAN DISCOVERS !
t THE SECRET OF HOW T0 ESCAPE !
{THE AMERICAN RAT RACE!
For His Confidential Report - H
“‘How to Get Rich in ELECTRONICS" E
1

1

{ Send $500 Casn Cerl Check or Money Orger 1o

L MINI-TRONIX p.O. Box 1511, Troy, Mi 48099 x

PROJECTION TV... Convert your TV 10 project 7-
foot picture... Results comparable 1o 52‘500.&0 Eoo-
|ecioes... Total cosi lass than $30.00... Plans & 87
lens 519.95. . lllusirated information free... MAC-
RAOCOMA-GF. wasningten Crossing, PA 18977,
Crecitcard orders 24 hours, (215) ?359-39?9,

st $15.00. Deluxse I, 1l get ciear picturs as normal
commaercial TV channel, ¢ sound adjust-
ment, stop vertical jitter $11.00 ADVANCE ELEC-
TRONICS. PO Box . Culver City, CA 90230,

SAVE 90% free calalog 8 and 16 bit computer sys-
tems. Plans. boards, ROMS. s0lwarg, pans, more
MGATEK CORPORATION, Suite E. 2723 Wast
Butler Orive, Phoenlx, AZ 85021

CATALOG: Hobby. CB. broadcasting! Linears.
fransmilters, bugs, scramblers, downconverters.,
anlennas, modfications more!l PANAXIS Box 130-
F2, Paradise, CA 95969

HIGH performance sudio kits. MM & MC phono
preamps. parametric eq., delay, NR. and more.
Send for catalog. PHOENIX SYSTEMS-RE, 91
Elm Street, Manchester, CT 06040.

200 slactronics kits, projects. plans. Send stamp jor
Ihlflt MATCO ELECTRONICS. Box 316A. Cadulac,
49601.

HOBBYISTS... simplify digital circuit design using

EFRCM How 10 guid also includes ning pro-

Bcts You can buikd 515 DD 10 TECHNILOGIK. PO
x 45, Essex_ VT 05451,

MOST advanced sine converter descrambler
avallable. PCB and plans $15.00. Jim RHODES,
1025 Ransome Ln., Kingsport. TN 37660,

TIMEX/SINCLAIR vIC-20 bible pack. Designbuiks
any peripheral imaginable. Includes cassetles.
$39.95. nfo $6.00 refundable JORGE SAMPSON,
Box 38663. Houston, TX 77288

MAILING @31 for sale. All 123,500 subscribars
names and addresses 1o UHF Channels 60, 65. 67,
and 68 W H.T. gated syn-suppressed N Y. and Phi-
1a. arga MNever 50ld before, 545.00 M, Also ully
computer assembled and tested ynits $49 DO ea.
Write to SEYMOUR ADVERTISING, 9857
Tecumseh Rd. Easi, Windsor, Ontaro. Canada
NBR-1AS, {519) 735-8122.

AUTOMATIC fine tuning (AFT) ke UHFAVHF con-
verier board Deluxe 1, B— never again readjust fina
tuning. siale of the arnt design. plans. Circud, parts

HIGH QUALITY £ 55dB GAIN

MICROWAVE
TV SYSTEM

Varibie from 1.9 10 2.5 GHz

The latest advance
in microwave
technology with a
SNOW-FREE
PICTURE.

Two Models to
choose from,

Both Modols Include:
® 20" Parsholic Dish
® Pre-assembled Probe with Down Converter
® Power Supply and Coax Switch
® 80’ of RG-59/U Coax with Cennecior
® Transformer for 75 to 300 Ohms
® All Mounting Hardware for Fast and
Easy Installation

20" Fiberglass Dish
Up to 55dB Gain Up to 40dB Gain

specia) *98%" | |Low Prcea *74%

e e

20" Aluminum Dish

? Avislat iy Mas end Prone Orders Ondy
Sand Castuars Chack & Monsy Ortiar 1o
B Ferice Crachs wiow 3-8 aiin © i)

PROFESSIONAL VIDEO, ™
H. 90027

4870 Holywood Bhad. HolywoOd,

For C.0.D. Orders Call (213) %;2‘3533’

RADIO-ELECTRONICS

CIRCLE 30 ON FREE INFORMATION CARD

-t
=

CORDLESS-telephone gwnars: Pravent un-

authonzed call wilh Call-Garde. Wnte: BROAD-

CAST COMPANY, LTD.. PO Box 55. Wesmont, IL
559,

| Learn miicro-processing with the new

1
Students, engineers or technicians—
upgrade your micro-processing skills
| with the new Micro-Professor 1P.

| The MPF-1P features:

® extensive software support [

*® more built-in memory

* improved keyboand

® larger display |
Three tutorial guides help cover all |
capabilities. The ideal training tool!
MPF-{P will deliver you into the growing
world of micro-processing. [nvest now!

| ) Check this box for FREE
280 Mis roprocessor
Programming and

Taterfucing textbook when &
| ;OII arder within ¥ dayw, 'urg REOZ4
| 12.9% value. 14801 N.E, $xh

For immediate action call TOLL FREE: |

1-800-426-1044

Full menty back guaraniee. 73 |[lll'é_°';,|

< _

CIRCLE 39 ON FREE INFOAMATION CARD

NEW! Build electronic combination logk. Contiol
anrhmg! |nte|||$am car alam. Others. Cetaits $1.00
{retundable), STARK ELECTRONIC S, Securily Dh-
vision, Box 11963, Edmonton, Alberta, T5J 3L1.

BACK and forth light flasher simiar 1o that seen on
Knight Rider and oiher sci % shows Complete plans
513.00. DON LUCAS, 14720 Cedar St Alfiance.
OH 44601.

ROBOTS-world directory. plans. patents, MFG's.
$3.00. WM. OLIVADOTI. 2515 Sanla Clara Ave
Alameda, CA 94501,

[[-04 FURBES, KITE, LED B, CABIRETE

b
MEHD #4904 | EPrURDARLE |, POR AW CATALGLD Qr OwiEE

1149 ITEME O EEMD A SYeeR FOR CUR PLTER, 14 HDum
TN AERED FLWg - AN PRICES - 1Tan  GUARAMTTE

Daytapro Electronics. Inc.

3029 N. WILSHIRE LN., AALINGTON HTS., ILL. 60004
!

WwWww americanradiohistorv comm

MICRO-PROFESSOR 1P |

Plus-FREE GIFT Oy $179.95 |

Redmond., WA 95092 |

ELECTRONIC KITS

FROM HAL-TRONIX

2304 MHI DOWN CONVERTERS TUNES iN ON
CHANNELS 2 TO 7 ON YQUR OWN HOME TV HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2600
MHZ EASY TO CONSTRUCT AND COMES COM-
PLETE WITH ALL PARTS INCLUDING A OIE-CAST
ALUM CASE AND COax FITTINGS, REQUIRE A
VARIABLE POWER SUPLY AND AN TEMNMA [Anlenna
can bat 2 gesh type o cotfea can type depending on Ihe
Signal strenglh i your area )

2323' 5.19.0 _J‘ga-: i) 519.95
0400 2k ot
23{3;1 &9&3 m!:l:.,ﬁmn Pre-amp} $39 95

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (K1) 8§24 95
Assemiied | $34.95
Shofled M rowave Antonng For Abows

Downvertees

539 95
PREAMPLIFIERS
HAL PA-19—1.% mhz % 150 mhy. 1500 gain oparates
on 8 1o 18 woits af 10me Comgiels urdt $B8.95
HAL PA-%.4—0 mhz 10 1.4 ghz. 10 t0 12 db pain op-
erates O A Jo 18 vols at 10 ma Complete N $12 95,
(The atcrve undy ant e K receners couness, o §

1B LINE TOUCH TONE DECODE KIT WITH P.C
BOARD AND PARTS $60.96

12 LINE TOUCH TONE DECOOER KIT WITH PC.
BOARD AND PARTS .. 31995

18 LINE ENCODER K)T. COMPLETE WITH CASE.

PAD AND COMPONENTS... ... 528.95
12 LINE ENCODER KIT, COMPLETE WITH CASE.
PAD AND COMPOMENTS 528 95

Complete Sets of P.C, Boards Available For: Unicorn
Robot Project and Heart-A-Mabc Projec.
MANY, MANY OTHER KSTS AVAILABLE

TSI e

% (ﬁ{ HAL-TRONIX
o P.O. box 4101

o mos ¢ awsrs Souchgaie. b 45193

DRCA OIS LN N WL B SO pOg TR O T

b O TR T ACCITCHLAL [HARGA 3 dy S04 VTN D
O QA LB T L B PLLAGE By
HIORMATICN. Al 1 6 O BARDLSK: SR ALPRL CRAMM

CIRCLE 75 ON FREE INFORMATION CARD

SATELLITE TELEVISION

SATELLITE TV receiver breakthrough! Build
your own commerclal qualily recelver now! In-
struction manusls, schemalics, Circuit boards!
Send stamped onveloge: XANDL Box 25647,
Dept. 21¥. Tempe, AZ 85282.

3.7-4.2GHz signal generalcr—S570.00. Othar cost
etiecthas. lunclional Mescrowave test equipmeant avail-
able. Send SASE ROENSCH MICROWAVE, RR1.
Box 1568. Brookfield MO 64628

FREE! Information on 100 satelite-television chan-
nels plus tree calatog of proven do-l-yourself plans
kils for easy, low-cost. aliractive saiellite anlennas,
Also, wholesale electromcs components. GFI-5.
Box 9108, Missouia, MT 59807, {406) 642-2405.
“Consumer Gukie to Salelile Telewision™— $6 95,

7

\_

SATELLITE TV VIEWERS
Get the most complere weekty listings.
Send $1 for rample copy.

A Satellite TV Week

P.O. Box 308. Fortuma, Cahformia 95540
B00-358.9997 (U.S.) - 800-354-8787 (Cair)
TOT-T23-3476 (#1] others)

N

BUSINESS OPPORTUNITIES

WHOLESALE MATV CATV'VCR equipment. an-
tennas. audiy cables. adapters. onginal replace-
ment cartndges & styh, telephong accessones,
radios, cassetie recorders. speakers. elc., send let-
terhead for free calalog 2121) 897-0509 DE&EWR,
66-12 110th St.. Flushing, 1375.

MECHANICALLY Incilned individuals desiring
ownership of smail elecironics manutacturing busi-
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY 20 MHz
DUAL TRAGE OSCILLOSGOPE

Unsurpassed quality al an unbeatalble price, the Ramsey 0acilioscope
Ccompares 10 Cihef3 ¢OS1INg hundreds mare. Features Include a compo-
nent testang circuil 1hat will aliow you to easily test resslors, capachors.
digital circuits and ¢iodes * TV mideo 3ync fiter * wide bandwidth &
high sansdinty * internat graticule * high quality reclangular CAT

* front panel lrace rotator « Z axis * high sensilmily x-y mode + very
Iow power consumpPtion * requiated power 3upply * built-in calibralor
* roCk 3ohd triggeding * high quaily hook-on Probes

> 3 $399Q95 =

hook-on probes included
RAMSEY D-2100
DIGITAL MULTITESTER
A COMpECT 985 o use L

RAMSEY D-3100
DIGITAL MULTIMETER

Ralable, accurmie dugital .

RAMSEY D-1100
YOM-MULTITESTER
Compact and raliable,

Bpnad To service & withe ¥

ofy of equipment. Featuras in-
clude » mirros back scale

o JOutiig- gwniad praci3ion
mownng conl ® double over-
168 Brofecton @ an ideal Iow

8

Bl

desigred 10 operate ke &
Feaiunng = 3y» digit LCD prbu‘
BAT inecain o ali range over-
0ad prdBCHOn = cvermange ind-
CasOn + wno-polarty e Transskor
Tostes » dual-SiGpe intagraton *

Maasuraments &t an Amaz.
ingl¥ low cost ® In-hns colar
coded U3 buliona, Apeeds
range sniaction * abl plasihc
Uil 3tang * racessed input
Jacks * overiond protectiopn

<Ol unit 10¢ 1he Beginner oF vinyl Lamyng case on Al ranges * 3% gt LCD

inciuded

CT-70 7 DIGIT
525 MHZz COUNTER

Lab Ouaity # & bredainrough prce
Foatures * 3 HaQuanty (ange) sACH
weifh Doy amp * dusl seeciabie gaie
e * gate BCTv ity induCator

® 50my @ 150 MH: typecal sensllvity
* wide frequency range * 1 ppm
BoCuracy

$411995

wirgd Includes AC nanpier

CT-20 hat
BP-4 necad pach

24 @ spare back-up unit.

$4995

tesl beady and battery

&
el
dw e

F &

$5495

hEg lesl jeade, ballery & vinyl
carrying cass included

display with suto zero, sulo
Polanty & low BAT, indicator

$5995

tesl beads and battery
included

CT-90 9DIGIT
600 Mz COUNTER

The most versliuie fod less than $300

Fedlures Y sei®Ciabie Gite limes * §

d 119 * gate indicator B display nokd
¥ i 150 WH typical se

CT-125 9 DIGIT
1.2 GHZ COUNTER

A digit counter that wali cutperiorm
unity cmlmg hundreds more. * gate
mdlc-ltor AmY @ 150 MHE typical

. 10 WM hmebase tor WWG-IIIDFI
Ton * 1 ppm ACcuracy

$14995

wirgd includes AC adepier

Creck . $129.95
OV-10.) FPM oven limebass . .. 59.95
BP rucad pack .

digit display * 1 ppm
lccurlt-‘! . cll oy hald * dual tnputs
with Preamps

$1699%5

wired Includes AC sdapler

CT-125kh .. ..
BP-& nicad pack .

ey S L)
-

CT-50 8 DIGIT
600 MHz COUNTER

A vec3atils 1nb berch COUnter with
oplignal receive lrequency adaptar.
which turn the CT-50 110 a digital
readoul 1ar Mot BNy receive: * 25 my
@ 150 MHZ tyDical senutivity * 8 digh
diaplay « 1 ppm accurecy

$46995

wired

CT-50 kit
Ri-1 recawer adapiar k.|1

$139.95
s

DM-700 DIGITAL
MULTIMETER

Protessionsl Quality at & nobbyat
price Fasures inClude 28 ditferent
ringes BRG S tuncrions ® X digi, '
wnch LED a0 18y * automanc decomal
Placemint ® JUIOmAatrc pomnty

$441995

wired includes AT sdapler

PS-2 AUDIO
MULTIPLIER

Tre P5-2)5 hangy for high resotulion
auded re30iulvon measuremenls. mul-
Niplies UP n fraqeency = greal lor PL
100 mpdlurements * muiliphes by 10
or 100 « 0 O1HZ resoluton & buill-in
$gnal PreamPconditioner

$4.995

wired includes AC adagier

; [ ARG W a2 |
=

D ¢ O

PR-2 COUNTER
PREAMP

Tha PA.-Z 13 \deal for measunng wean
sgnals rem 10 to 1.000 MH: « figt 25
a5 gawn * BNC £onnecions * great1or
3nithng RF * wan) recever/TY
preamp

$4495

wired inCludes AC sdapler

PS-1B 600 MHz
PRESCALER

Extends tha fange Of Your Present
counler to 500 MMz * 2 3tage preamp
 divig by Wcircyilry * sensitty:
Z5mV w0 150 MHz « BNC connectors
* dfrves BnY COunier

$5Q95

wirgd inGiudes AC RARDIer

OM- 700 it PA.2 kit PS-1B il
MP-1 probe el PS.2 it
TERME: » natiafaction Quaranieed « examine lor 10 days: it not pleased
ACCESSORIES FOR RAMSEY COUNTERS teluzn (n original farm lae rifund « add &% lor ANIPRING and insurince 1o @ mn
Telescopic whip snlynna—BNC plug .. § 895 maximum ol $1E00 o oversens add 15% lor surlace mail = COD add 3250 iy
High impedance probe. light loading iees u ¢stees undes $10.00 306 35.50 « NY regidenty add b sates 132 @ all hits ]
‘6‘:' ‘:.“ ;;r'obo. .u::o - e :: PHUNE UHDEHS cn LL ?;;;:ﬁ:;yu:.m warranty. All wired unks have 1 year parts and %
rect probe, genergipurpose U3e . ... 13, M TRONICS. INC.
T o for CY-70. 900 08 = 716-586-3950 2575 Bard A, >
TELEX 066725 RAMSEY Cl Penfield. N.Y. 14526 §
CIACLE 79 (N FAEE INFORMATION CARD 119
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ness—wlthout Investment. Wrnie: BUSINESSES,
$2-R. Bnghion 11th. Brooklyn. NY 1¢235.

VIDEQ game répaif business. Start your own Inlor-
mationfparts hst 3500 BEST ELECTRONICS.
4440 Sheena, Phoenu, AZ B5032

E-Z learn seourily alarm systems. Empt%ment-
busingss terrlfic. Informaton $2 00, SECURITY,
PO Box 1458-NW. Grand Rapids, MI 49501,

PROJECTION TV... Make 5584 assemblsw an]ac-
Wors... Easy  Rasuits comparable to $2. pro-
jectors. . Your tots) costlessthan $20 00... Plans, 8°
lens. & gealers ndormation $17.50... lllustrated in-
formanon free... MACROCOM-GFX, Washington
Crossing, PA 18977. Credn card orders 24 hours.

EDUCATION & INSTRUCTION

CB EQUIPMENT

EARMN your univeralty degree through evaluation
assessment. of existing educalion. experience,
achievemanis. Call, (814) 863-1791, of wnie, AS-
SESSMENT, Box 13130R. Columbus. OH 43213

UNIVERSITY degrees by maill Bachelors. Masters.
Ph.Ds... Free mveaiing detans. COUNSELING, Box
147-RE2. Tustin, CA 92680

ATTENTION
ELECTRONIC TECHNICIANS

CB radio books, kits, madifications. catalog $1.00
refundgatie. APS, PO 263RE. Newport, Rl (2840,

PALOMAR Pride slectronics— exclusive repair [a-
cility, Service—update—improvemeanis on these

similar equipment PALOMAR PRIDE REPAIR,
1320 Grand. San Marcos. CA 92069 {615) 744-
0720

© MULTI-CHANNEL

(215) 736-2880.

o T e MICROWAVE

i c'.r;o';mﬁpcwltrwlmomll?_ AN AN AN NN AAAANEANANAANAN T AN EN
PROSITABLE ONE-MAN LN Denence Advance RV OW So Tean Complete Antenna Systems from *69%

FREE DESCRiPTVE LITERATURE

ot L Cookiinstitule of Elchonics Engineering
\ DESK 15 . PO DO 20345, JACKEON, M 37109

ELECTRONIC FACTORY

tnvestmen! unnecessary, knOwiedge not re-
quired. sales handied by prolessionais |deal
home business Wnte today for tacts'
Postcard will do, Barta-RE-X, Box 248,
Wainut Creek. CA 94597,

Full 800 Mhz Range

Tune 1.9-2.7 Ghz

Inctudes alf I}
ITFS Channels colr e

DEALERS WANTED X
A,

COD's and Credil Card y
' f

Orders call TOLL FREE
TELE
SILVER l STiR

REEL TO REEL TAPES

AMPEX prodessional series open reel tape, 1800-or
2400-Teet on T-inch reels, used once. Case of 40,
$45.00. 10% x 3600 leet and cassellas available.
VALTECH ELECTRONICS, Box B-RE, Richboro.
PA 18954, (215) 322-4866.

TECHNICAL writers r;_abg_blg ;'none%.. wnki%g
short sentences! Free deiails: TEK PUBS, Box
2458-E, Oroville. CA 95965

LCD walches 52.50. Penwaltch 52.00. Catalog

1-800-247-1151

$1.00. AELIANT ENGINEERING COMPANY, Box y X L

33610, Sheungwan. Hong Kong H i1 i |] \ o
YOUR own radlo stationt AM. FM. Cable. li- Increase channels, rang#. privacy! We apacialize I;AI'AXY STAR 1
censed, unlicensed. transmhter Kitst Write: inlreGuency exPanders. Speech processors, FM

BROADCASTING. Box 130-F2. Paraddise. CA converters, PLL & slider tricks, how-1o books, ELECTRONICS ~
95969 - pl&ns, kits Expart mail-in repalrs & conversions. 6008 N. §1 Avenue |
48K compuler US5380.00 and hundreds Apple 16-page catalog $2. Giendale. AZ 85301 .

compatible soflware. Detals US$1.00. REL! [

PO Box 33610, Sheu . Hongkong. CBC INTERNATIONAL. P.O. BOX 31500RE.

1-602-247-1151

PHOEMNIX. AZ 85046 (602} 896-B700

MICROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to 2.6 GHz - 34 db Gain +

COMPLETE SYSTEMS
|as Pictured)
Commercial 40
Rod Style
Parabolic 20"
Dish Style

COMPUTERIZED
THERMOSTAT

FULLY PROGRAMMABLE - GUARANTEED TO
REOUCE YOUR HEATING-COOLING BILLS 30-50%

« For Home or Ottice

+ Palented Microprocessor

« Up to 6 seltings a day. 7 days
Per week

+ Simple one-button operation

+ Simpie 10 minule nstallation
tos do-it-yourseiter

+ Ouahfies Tor 15% Energy
Tax Credit

+ Warraniy

COMPLETE
UNIT

$ 8985
S 7985

COMPONENTS
Down Converters
[both types] § 3495
Power Supplies
12V to 16V] S 2495
Oata Info {Plans]$ 9.95

. 3
-1“
Tw0 YEAR WARRANTY
PAATS & LABOR

l(_ ISR RS 1] .I

s 53U W ST N 1 306D
249 Syutwars o Rt far F S2apr ual Poupt

:F(gFIM 564.95 Dealers Wanted

]
INCL. $2.50 FOR SHIPPING @ = m

EXCLUSIVE FWAY GUARANTEE | X) da, mandy hich M Nesir Juitonin § One pewr
mOney batk Pt mnce e poier B N T Lave B NS Ot Covi B o il s ) e BRAGIC
STAT ml grve you 0 Moll rotonet 1 Thrwe yoar witTonty 00 A0S and aerimprsieg Full detuly
wiih each MALIE STAT [Cowr pems 000y 1 compiete waty emiy |

CALL OR WRITE FOR
KITS. PARTS. INOIVIDUAL
COMPONENTS

We Rapair Al Types Down
Converfers 8 Power Suppltes

Phillips-Tech
Electronics

$79.95

s ]

2 P.0. Box 34772 Kcs ELECTRONICS
2 f.’;’.‘,’?{"{gﬁﬁ ;5535? CORPORATION
o 3 P.O. BOX 33205

L] "

i Speclal Quantlty Pricing PHOENIX. az gs01s  (602) 274-2885
w Dealers Wanted

o = S : Call or write for FREE

g g ——— €00’ Semiconductor Parts & Products Catalog

. CIRCLE 29 ON FREE INFORMATION CARD CIRCLE 83 OM FREE INFOAMATION CARD
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Help bn
the worl
together,

Be a host [amily.

Discover how you can
become a volunteer
host family in Interna-
tional Youth Exchange.

Write: YOUTH EXCHANGE
Puehilo, Colorado 81009

m The Fresiden ¥ Council {of Inte ratioal
Youth Exchanie and The Consortium for
Intemations) Citizen Exchange.

whethar
you're faced with a
monumanlal decision—or a routine one—
the free Consumer Intormation Calaiog can
offer concrete advice.

There are more Ihan 200 govarnment
booklets listed in the Catalog. And they can
help you. . .improve your job, health, or
Rinancial profile, .. start a business of a car

..plan & house or a diet. And many ol ihese
booklets are free.

So order your tree Catalog loday. Any way
you look at it, you'll be head and shoulders
above the crowd. Just send your name and
address to:

Consumer
Information Center
Dept. MR

Pueblo, Colorado
81009

" 1.8 General Services Adminsiraton

WANTED

WANTED: old Western Electnc & ACA tubes.
speakers, amphfiers. Meinosh, Marantz, ivke
amps. (713) 728-4343, MAURY CORB, 11122 Al-
well. Houston. TX 77096,

ARC-164, ARC-186_ APX.-72. APX-T6, APN-171,
BO7A, 4907, top dollar paid. Writa or phone
524-7519. SLEP ELECTRONICS, Highway 141,
Cito. NC 28763

INVENTIONS. idaas. new products wantad for pre-
sentalron to indusiry and exhibition at nagonal tech-
noiogy expositlon. Call 1-800-528-6050. Anzona
|-800-552-0458_ X831,

MILITARY surplus radios wanted We need Colling
818T, ARC-94, ARC-102, ARC-105, ARC-114,
ARC-115, ARC-116. AAC-131, ARC-134, ARC-159.

Ti-99/4A SOFTWARE

TI-99 4A owners. Send for free catalog of new and
exciting, low cosl software, DYNA, Box 690,
Hicksville, NY 11801,

FREE LCD WATCH WITH KIT

LSR UHF converler kits with AGC: galad pulse
wave BT-1 (speakar box), $115.00. Sound out from
the TV type: Deluxe 1B sin@ wave, $79.95 New!l. F.
singwave, £39.95; Digilal ZFv-5, $175.00. Stora at
3806 W. Lawrenca, Chi . Quantity discounts.
(312) 588-8826 & (312) 267-3455 Free shi &

ing for prepaid ordars Plans. large SASE (54
Lents pos ) LSR ENGINEERI Dept HE,
Box 6075. . IL 60880-6075.

USA PAY-TV STATIONS

ZENITH manufactured S5AVI UHF converler man-
ual. Explaina how to turn-on boxes that were shul-off
and overnde tha addresubthtgo!o receve all
grammm tiars. Seng $15. VIDED ELEC-

RONICH, 3083 Forwst Glade Or., Windsor. Ontanio,
Canada N8R 1W6. Zemith converters {the real Mc-
Coy) availatie. Cal (519) 944-6443

SCANNERS

SCANNERS— discount prices Bearcat BC-100
4279 99; Bearcat 210XL %214 §9; Bearcat 300
$335.99. Regency MXI000 5186.99; JiL SX100

5138.99; JiL 5x200 $269.99: Baarcat 20.20
§275.99) Spectrum radar detecior $214 99, plus
$3.00 shipping. Free discount calaiog {owest

ree Buyers Guide

CIRCLE & ON FREE INFORMATION CARD

@m electronics

ORGAN & PIANO KITS

DIGITAL
RS232

Interface
Far Free Sound Info
Call §- 800-233-3865

or write WERS| USA
Dep:. M B P.O. Box 5318

WwWwWw americanradiohistorv comm

INTERGRATED CileC AT YOLIAGE REGULATORS

PART  pMNCE SR FART  PCE 5CR
NO EACH  W-Fax NG EACH  1D-Pax
» - L 7.1 bl ] L] b ]
Ma ) " [ 11] ol i1 1
Sok th w0 L IT] L] 190
- ALY (1N -] Thid H 0
0 o0 450 g L] 190
1130 LF b 1] Teia s (1]

135 ¥} (L] )
L] or 5310 lurung Deocie
tave LE -] 30 My 2109 n Iav
POWER SUPPLY COAX CABLE
5 vOLT & AMP b AL
41 Bugoaniea Ty oMM
a st 4 Hoch Foom
L A o Loa
bepea MG #0100 ¢
$219% [P %0 3CRIOPOL  3A00
VIDEQ RECORDING 5% DISKETTES
TAPE YH5 1120 Soft Sectar Single
Vision High Qualidy Sided
oslowas $699 ea | DOUBLE DENSITY
1.9 10pes $7 88 e $2495
SCR 10-PAK $89 99 Box of 10

SPECIAL SPECIAL SPECIAL

GENUINE “"MITSUMI" A SSF vasactor Tunes
WY AT 08T (RINCT 0wt e
MODHHD JCF AND  Gal  COMMHant

VIO QUMY Cogigraas o
P ure 1 St A -y

18 B A [RLY-1IETY *
% |
(Opaa 18400 SCR A PAK t03 0D &

SCR HLECIRONCS

i, o

Cyprets CA 20630

(794) 527-2554 Aca 3350 aH
Coiit odd é% jax

KRS e OuTcd CA,
1-800-354-B640  —THOME CEOHE WELCOMI —

Lencaster, FFA 17601
: = o

CIRCLE 25 ON FREE INFORMATION CARD

$861 AHYNHB3J
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RADIO-ELECTRONICS

R

TOLL FREE §HBEHRS » 1-800-82%-5432

[t TR R e e ]
IMFORMATERN + .27 3 tan nees

SOLID STATE SRG LAY
- 1 ACT N
RELAYS H w 10 AMP 8 120 VAC
2 AMP i ¥, ENERGIZE COW TO
OTOR D - CPEN COMTACT
eup con 1 wof s:m
L - [SPECIAL PRICE 31,
s
KEY ASSEMELY
¢ MIGH 4
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prices an ON SCanners. radar 0E1eClors, ma.
rine radios, wo-way accessories. SCANNER
WORLD. 10-RE New Scotiand, Albany. NY 12208
{618) 436-9606

SUPERIOR UHF PREAMP KIT

MOST advanced UHF preamp kil ever 10 be offered]
Unit wil orasncally improve pecture quaity of all
UHF-TV staticns and even tnd stalions you never
Moug eisted Great lor gensranng thal extra gain
decodets need kr maxmum stabdity Kat incliudes
all parls. power supply, snciosure And MSITUCBONS
kr only $29 95 Free postage handing for

orders. CODs $1 75, cataiog 52.00. HOWARD RE-
SEARACH AND DESIGN, Box 204, Eliicob City.
MD 23043 (301} 465-8116.

CABLE TV

DEALERS wanted: Channel 2. 3_ and 4 noich -
fars. Money back guarantee Send $15.00 for
sample and quantity gnee (ist Specily channei(s).
LEE KURTZ, PO Box 291394, Dawve. FL 33329,

COMMUNICATIONS EQUIPMENT

VIDPEOQSCAN 1000 siow scan TV—high rasolution
amateur, e line, survelance, leleconierenc-
IngL CODE*STAR— dacoda Marse. RTTY, ASCIL.
Large LED display. Connect VIC-20 computer!
printer Tn-voltage power Su Kiis assembled.
Free brochures, MICROCRAFT CORPORATION.
Box S13-RE. Thiensville, W1 53092 {414} 241-8534.

| March of DimesI

I BIRTH CEFECTS FOUNDATKON I

SAVES BABIES

| HELP FIGHT
BIRTH DEFECTS

THIS SPACE CORTR BUTED BY THE PUBLISHER

MOVING?
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Don't miss a :

single copy of|
Radlo-Elec- |

|
|
|
|
|
|
i tve [ |
tronics. Give I ATVACH :
us:
1 LABEL f
Six weeks' no- { HERE 1
fice [ i
| |
Your old ad- | |
dress and z!p: Il
code t |
| 1
Your new ad- | I
dress and zip | i
code S ——
name " (phease print)
address L
city stats #ip code

Mall to: Radle-Elscironica
SUBSCRIPTION OEPT,, P.O. BOX 2520.
BOULDER. COLO. M2z
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Capital

Gain.

Time and
agam, you've
heard it said, “To
make money, you
have to have money”

The truth s, vou
have to know how to
save money before
you can think about
making more.

That’s why more
and more people are
joining the Payroll
Savings Plan to buy
U.S. Savings Bonds.
That way, a litde
18 taken out of
each paycheck
automaticallv.

In no time, you'lt
have enough Bonds
for a new car; your
child’s educaton, even
a dream vacation.

Whatever vou
save for; Bonds are
the safest, surest way
to gaun capital.

S %,
Take S & °
stock e

in America.

When gou put part of your satings
nto U.S. Savius Bonds you're
helping to boild o bridhter future
Joryour connntry and for yourself,

u¥g | A pubhc seovca of thay putde shon
Councd

and Trw Advertsung
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THE wORLD FAMOUS ABLE T NRN POWER
e el s NIDBAND Converter MITRANSISTOR

11008 » | E95 [l * o
wT b o

ELECTAQNICS
1071143 %

.nu A b ml!“ alk utl!

.\’-‘.\. e MODOULAR

g‘é&g Engsicrnomcs .:.:':"I‘:-::';.'_':'::';E:;‘.EE“.'." :
Malling List Contro) Center -

l Box 84D ¥
Champlain, N.Y. 12919

IEncloss__ _____ (cash OK).
l Please rush postpaid

[] #1 tor 1 yoar Bwbscriplion to the |
world tsmous ETCO catalog.
D 81 Consdipgn & Forsign 1 year
subscription to the ETCO catalog,
[T] 204 sage nandbook “BUILO YOUR
OWN EARTH STATION'. [TA025) $10.00
| D 180 pages MASTER HAWDBOOK OF
TELEPHONES. (TADOY) $11.00
| FREE - sample copy of the bargein |

pached ETCO catabog. (USA only)

- 1
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Bimbing DUyl o Tl FINEYT in ELECTRONIC PanTi FOR
Tl BoLBEE 10 T YEARY OWER 130,000 mORNTISTY Wawf
vty guidt TH FNE VILRUL, TRHUE DR DOWRMNEAT
Trasadl SLICTMORICE AT I¥IreeT paitla
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4>IAMDNDEACK
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BEC Electronics | : s v M
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(214) 487-9031 Mul.lzxnr%t&%mmonmmn_

OVER 45,000 SOLD SINCE 197 7!
SOUND EFFECTS KIT
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€ and slier the saup

assrmbh s compheitd pou
will br ably 1o reproduce ol

THE BEST DEAL!
This hand held Automo.
Tive Teater chochn and
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below sasiky anc quichly.
The original manuisc-

5 a PEEE IV turar sold over a million
mosl am sound you wan ‘- 3 urvits im 1952 a0 1995 each,
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FINEST QUALITY

Government Appioved QO $57 1e

~ SPECIAL
FOR THE MONTH

SN 60/40 RosIn Core (RA)

On® Ib. Reels
16 swg (084) $7.95

18 swg $8.45
19  swg (040} $8.95
20 swg (035) $9.45
21 swg (032) $9.85

¥ b, Reels
22 s
24  swg. 1022) ST.0S5

SN 62 ('.m siven Eutectic-Rosin Core
27 swg {031) $19.95

Plus FREE [ts2'dering Wiek

FREE Freight On All Orders Over $25
Unher $25 add $2 50 g orces Mnamum order $10
& Check B Money Order B Wastes Charge B Vi

NY. Siale fescenit &3 1igropiate Ees g

o place your order call:

TOLLFREEBOOC-645-4808
In NYS (516) 334-2650 Wo (001 actepied

Tha

PO Boa 688 Jarcho, N Y, 11753

CIRCLE 58 ON FREE INFQRMATION CARD
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SHOP THE SHACK® FOR YOUR PROJECT PARTS

Low Prices! No Mail-Order Delays! See Befare You Buy!
Voice Synthesizer Set Computer Connectors Replacement ‘__E.
1295 Typa Postions| Cat, No, |Eacn| | Transistors
10 Cargt Edge 34 |276-1584| 495 r— e |
o D seiotzice ey | SONER, | 2 Emimis) | BE— s T
i 3 ar . 1305 2762007 11
28-Pin 14-Pin iD D-Sub Male | 25 [278-1559| 4.99 MPS222A NPN! 2762009 79
SPO25s Speech Processor. The easy, low-Cost 10 D-Sub Female 25  [276-1585]|4.99 PMN2484 PNP | 276.2010 89
way 10 get Into “sohd-state’ talkl NM S LSl de- Solder D-Sub Male 25 2761547 2.99 MPS3904 NPN| 2782018 69
=) l.::;s.l stm%pf'?g&m t[o sv:;:e:n&whpl Sﬂbgd&b Female 25 g;g:sszg ;';g TIP31 NPN! 2762017 | %_ '
or CO X S0U rates smple .= ! TIP308S NPN! 278.2020 1.
!ﬁtggoﬂ r:.‘nr::e.doc ':'u 1::« SPR18 sfﬂ.:es P, ng ig‘ssuub g'g:u;r M::: g g;& :g 5 ,gg mszsor ;H; %20‘23 | m
. inCiuded, microcomputar in ng. ® b . 2027 .
SPR16 conteins 32 “1aMing clock™ s‘ta'lemonnls. + = — 2?2-1539 1. ZN%.? NPN| 276-2030 ! ]
three melodies. Wih data, Orcuit exampiss Re- — BTt e T P338a8 2032
Quires 3.12 MHz clock crystai—order 1hrough . :mzo :g: ;;:m { g .
your local Shack 276-1783 .. ..... Set 12.95 Tantalum Capacltors 2N30S5 NPN| 5762081 198
g - L2985 PNP | 276-2043 219
Dual Switched » 20% Tolerance e IN4124 NPN| 2762067 s
3 * Standard IC Pin Spacing 2N4401 2762088 | .
Filter 795 ' = e T MP SADG NPN| 2762059 5%
AL uF | wvDC Cat.Mo. | Esch MPSAI3 NPN| 276-2060 .59
MF10. Varsatie CMOS building block for active 0.1 LT3 272-1432 A5 MPSA42 NPN, 278-2061 88 |
f:l;lers—ahmmiﬁ Ilr:s need {or expensive, Chose- 0_3? | 35 27‘2-1% 19 MU4BST UJT] 276-2020 9
tolarance parts petiarmance, yg! vary #as 14 as 27241 .49 P — T pmas v
to use Hams— b:gld & CVW¥/phone nudmwbnn 22 a5 272.1435 53 gggg;g :;ﬁ g;g’gggg Lg 1
pass presslector or 8 RTTY demodulator. A com. | 10 15 275.1458 88 | 25C1308 NPN{ 2762055 | T7.9%
Dlete fiter for @ funduplex 300-baud modem 22 | 1 | 2721437 79 = L
needs only two MF 108, 15 res:stary, ¢lock and + 5 - =% = | [2N3%8 N-FET| 276-2035 | 99
5D Conter frequenches up to 20 kHz. Single or MPF102  N-FET, 276.2062 88

DIt supply. Wilh data. 276-2320 . . 7.8 Power Transformers = Ty L
: 120VAC Primaries 4000-Series CMOS ICs
Melody Synthesizer —
: [Typa | Voits | Current | Cat No. | Each | With Pin.Oul and Specs
| 599 28-Pin | Mini | 63 % mA §g1% ggg
with Dzia Mii [120 mA 1 !
: Mim [240 | 300mA | 2731386 | 299 [__x&_]__ CaiWo T Eedi )
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TMS4184-15 8553829 (15ns) {5v) 24 hours! wus307 wss Wl acsy 23 acied
FUNCTION 4070 35 T4CIM4
401 29 T4C185
4072 29 Tcim
4073 28 T4C 174
2.5 Mhz 4078 29 TRCATS 118
ZN-CPU 195 078 iy T4C182 141
D 4 4072 2 TiCIH 14
S O e et 2% TaC135 13
Z80-DMA 14.9% urDT201 W85 4082 % T4C200 575
Z80.P10 395 [l THS89532 2095 B 4OnS 85 HMCIN LIS
Z80-810/0 11,58 [ Y-Nz003 243 W 4028 B85 TAC244 225
1 242 TSN 003 48 T4CITY 248

Z0-51011 11.85
IN0-5102 1.as
Z0-ho/ 1.

4.0 Mhz
ZHEIA-CPU
Z&0A-CTC
ZMOA.DART

= ZA0A-DM A
DISC B ‘35 [ z20a-710

3 415
MCATY 495
MC3HG .00
1Cw 1395
LELE ) 795
2513001 UP

d511-002 Law 995

40598 241 TACITE 145
4049 185 T4 A
14408 1295 T4C902 s
14496 1294 TACH0) 45
144711 1185 T4C90s 1095
184712 11#5 T4CHM 5
14418 785 T4CH07 100
15433 1495  T4CROR 200

CONTROLLERS 4502 95 T4CHE 1T7S

S TROLLC CAT s it CIRCUITS S0y 85 TechHd ess

CONTROLLERS Z804.810/2 MMt 498 95 T4 [T 1

545 14,95 '. am M55 3.95 4510 E T4CH12 2395

LU0 44845 1995 el MMS3TS 195 ] 151 B T4CH14 1,95
2800 1095 HD#85035P 1595 6.0 Mhz MMEL1E7 . 4512 A5 74018 11N
$4B02 2225 a7 11.95 Z80B-CPU 255 4514 1.25  T4CHI8 LTS

4518 1.7 T4CHI0 1198
4516 1.85 T4C921 1595

S4BOIE .95
S0B09 .95

MC1a72 595
a7 2495

Z80B-CYC 12,35
Z808-P1O 1205

58810 s TS 2995 ZOB-DART 1085 4511 M TACEZZ 40
88821 5.95 " ZSOB-SI10/2 3895 KEYBOARD 4519 3% T4CE23 45
@840 s 3 CHIPS 4520 T8 T4CHZS 585
[T].74 ] 12.9% AYS-2378 11.95 | 4312 125 T4CEN T.95

5.85 125  T4COZ T
4800 « 2 MHZ

T4C020 19.04

VISIT OUR RETAIL STORE

o HOQURS: M-W-F, §-5 T-Th., 3-8 Sat. 10
5 PLEASE USE vGUAR CUSTOMER NUMBER wHEN ORDERIN
e £330 tor UP3 Croind g 3350 00 DS Bl ot Pt LA
0 1224 S. Bascom Avenue, San Jose, CA 95128 i crcen ey require sadbhonsl shippny charges - pie
o B00-538-5000 » B00-662-6279 (CA) Rechoda s cotes tan. By res o LA Hrasaan i s MR
2 (408) 995-5430 » Telex 171-110 Haus spivs mtewtl Wovarse e Vo v Dl ket TS
é Cop¥right 1983 JDR Microdeyices subalitute manutactuesr. All merchandisg subye<! 10 prige sele
132 CIRCLE 49 ON FREE INFORMATION CARD
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2114 ... 8/59% 2114 ... 8/

74LS00 VOLTAGE

T4l 800 T4L8172 5B

Teso 25 samiza as [l 7esor 35 74313 s ressas 230 REGULATOHS
TaLs02 25 74Le17s 65 [ TASOD 35 T4s134 80 Tasa41 220

TROST T8 THOST
TOMOSC .35 TRO8T
TaoeT 78 127
ranar 75 79157
TsT 75 8247
AT .75

T4504 35 T45135 k] T48244 220
F450% .35 Ta5 134 A% T45251 @5
T4508 35 Tas134 85 745253 45
T4509 A0 Tas140 55 T45257 95
74510 R TFas5181 #5 745258 95
Tas1 35 145152 95 T45260 Te

T4L903 25 TLmm 218
TALGH .24 TaLstog 895
TdL 505 25 T4L81%e (1]
T4LBOS 20 7418101 A
T4L508 2 N2 r

7aLsto 25 7als1es e WM g.cos 35 7as1B? 95 745273 248 05k ELgN 108
TALS1Y 35 T4 o M 7.s20 Ax 748158 #s  Taszra 1ass MK 9 POLANER £t
Tals12 35 7aLs1es 0 W Tusgo 35 7ASIM1 185 748278 1995 2l ! L)
74LS12 45 rasise e M 7is%0 A5 74582 195 745200  1.95 Ta15K L3 TH24m 1.48
740814 30 74Lsie7 7 M Tasa2 A0 Tag1e3l PS5 745207 10 HuK 138 70L05 )
74LB15 35 rasey av [l asy7 an 7aS188  A@%  T4s200 180 70L0S -“ 70012 19
740820 25 7415240 a5 [l 74830 A5 74S1en 195 745268 6.0 TaL12 e 70015 e
741821 28 raLs241 9o [ 7asw0 35 748174 85 745301 99s STUL ks i
74L822 28 T4L5242 " T4s51 13 745178 95 TAS3T2 .45 F LM323K 495
741826 Se 7418243 oo [ 74584 A0 745181 395 TASITA 248 TaHOIK 995 UATIS4D 195
aLsz oz as:a e WIS 0 TR TR JISi o0 MK eas

74L520 A8 7auszes 14y [ SICC e e s o C.T=T0-220 KeTO)
TaLsy 25 TS24y TR Ny, cen 80 T45194 149 T4S4TF 495 L+ TO-#2

TALAND 2 Taisdaa W 745112 50 745195 149 745472 498

T4LER S5 FaLs240 ¢ 745113 50 TAS195 149 7AS4T74 Te SOCKE S
74L887 s 7aszst 59 M Tasi14 A5 TASIS? 148 TAB482 T
74LEN A3 reLS25) 745124 175 745201 695 745570 | 1.9 100

T4l %40 28 raLSIsT L1
FaLSA2 A8 raL5258 il

Apn 8T 13 M
Mpin 5T 15 12

145571

74L847 75 TALAZSE 175 }: :.- :I .;: ::
raL340 I8 TALSISC M n : .
TaL84® 75 TaLszea A5 i ENPRESS 20pin ST 29 27
74L851 26 T4LS2TY 148 FEQERAL :: pin :; :: g;
TALSEA 29 7A4L8278 335 4 pin i g
741855 29 MLS2Te 49 i SERVIGES 28 pin ST 40 32

TALSS) 125 TaLs200 1M
F4LSTY 3% raLs2a) i1
TALBT4 A5 FALSI0 L1
TALSTS A TaLsam) Ak
T4LSTE ] F4L 5205 L)
T4LSTH AR TaLS290 A
T4LS3] A0 TaLaee L7
TALSAS A% TaL832) A0

40 pin ST A% 0

LT AVAILABLE! e T R

OP3304 21 5T « SOLDERTAIL

DSakyy 125 e e Wwt a5 42

pinWw &8 52

DSaANs 199 Wpinww a8 5§
D3B838 »” o 3

WpinWw 08 B0

20 pin WW 1.08 L ]

TdL 588 ] F4LEIZa  1.7B 22 pin Www 1.9 2%
TALS90 55 T4LEAS2 179 nu R E“PA"DED M pin WW 143 1.3
TALASY » F4AL535Y 1.1 spinWww 183 149
Tdi 892 55 T4LSIBY 1,35 40 pin WW  1.9% 1.8
RETAIL STOREHOURS BCHE

T4l 595 15 T4l 5385 AR 19 pinZiIF S0 ol
TALSPE it FdL 5266 Ay 2apin ZIF  1.88 cal

TaLB107 M FaL5267 A5 AYJ-H910 12.95
FAL5109 39 TaLS¥ER A5 AY3-0912 1295
74LB112 | T4L5373  1.3% MC 3340 1.4%
TaLB113 39 Tasae 1w
FaLS11a N T4t 8378 25
rLS122 A5 TALSATT LB

2 pinZIF 895  call
ZIF * TEXTOOL

SATURDAY 10to 3

LINEAR RCA

COMNNECTORS
A5232 Male 250

T4LE12) TR 740837 112 AS232 F Jo 3.25 IRTET L] 34 LMJ4D{see 7B00)  LMSE5 49 LM15SBH 310 CADdIY  27S Cajoa2 185
Tais12¢ 290  7aL837d 139 [ ECO0C e LMMIH 79 LM 39 LM586 149 LMoo 237 CAJ03 120  CAJ0A) 184
JALB12S 49 TaLSMS 180 ood 125 B 3oy A5 CMISON 4.9t LMBS6T B9 CMi1M2 a2 CA304E 125  Caloss a0
TALSI26 4 FakaMME 45 LM308 9 LMISOT 480 NESTO 395 LM1#30 350 CAInSE 280 CA0M9 2.9
TALSI32 S AW 1.8 LMICAH 195 LM3SE 88 MEST1 295 LM1B71 S48 CAJ080 290  Cal0
FALS13) Sy T4LSID 118 LM309H 195  LM3Se 179 MES90 280 Lmi87z S49 CAI6S LME  CaMN 1M
74U8138 39 FALSIS 119 LMI0O9K 125 LM3Te 375 MES9Z 275  tMm1aTr 339 CAMA0 1 CANM 115
FALS13T 99 TALS3O 148 LM310 135 LN 1.95  LM7oy 58 LMI10BY 1 95 CAJOB1 185 CA34as 138
FALSIID 55 7ALBAZA 295 LM31e 54 LMITE 2.50 LM710 T5  LMess 178 Ca 2180 1.0
TALSII9 55 T4Lsaa? 9% LMITIH A9 LMaTe 450 LMT1Y 79 ULN2ODY 248
T 0P AT LMY12H 175  LmMdag M LMl AR L2877 205 TI

LM317K 35 LMISOM-2 1.0  LM72IH S5 LM287TR 225
F4LS147 249  TALSE24 AW LM 1.1 LM% 160 LN7TH 93 LM2%00 85 Tiaga 4.20 75385 1.9%
TALBT42 135 T4LSG40 220 LM318 148 LM3sz 160 LMTA1 35 LM290T 100 TL4®E 1855 745D 5
TOLB151 S5 TaL§e45 2320 INTERSIL LMIOH 1.5 Lm3nd 195 LMFAIN-TA 38 LM3SOC 5% TLAWT 125 73451 3
FALS15Y 55 TALSESA 149 e sos ] LMI1OH 150 LM 195 LMTAIM 40 LMI90S 124 78107 148 rsasz k)
TALBISA 190  TALSERD  1.4% P e LMI1e 1.25  LM3ds 89 LMTa7 49 LM3IS0% o8 75110 195 75451 »
F4L8155 .80 TALSETO 149 5 L M320 (see TOO0}  LM3ST 1,40 LM748 59 LMIMY 225 TS1%0 1.95 73434 kL
TALSISE 89 TAL3E74 1495 tCLTS4D 295 B | w32z 185  LMISS 135 LMI014 119 LMI9IL 305 75154 195 73dM9 § ]
T4LB18T 74L5482 320 1cLa03e 395 M Lm3zik A5 Lu3go 195 LM1303 195  LmMapis Jes 7518 125 73492 e
FALEIEN FALSERY .20 ICMTIBTA 550 [l Ln32a 59 LM3IR2 59 LMIMO 1A% LM 25 rsiee 125 75493 "
FaLS 160 iTEciitls 55 curzon 159500 Luaze 5 LMo 129 MC1330 168 MCad24 295 TE4S4 a8
74LS 161 T4L 5008 3.20 L33 19s L M3S4H 4.80 MC1349 1.6% MCA044 4.50
e e 1 TiLassd 240 LM334 1% LM399H 500 MC1350 110 RCa1as  1.25 Bl F ET

LM335 140 MESI1 a9s WMEC1358 1.89 ACA181 345
TALB18) 63 TALS409 A LM38 1768  MESSS 4 WC13I72 895 LM4250 175 TLOT 79 TLOSA 2.1%
TALSTed Ay BILSS e LM3I7M 395 MESSS 55 LMIA14 159 LM4SDO 335 TLO?2 118 LFMT 219
TALS18S 95 BILS9E 143 LM3IIT  1.95  HESSS 150  Lmtase 5% RCAsSE 9 TLOT4 219 LEMY an
TALB184 195 BILSST 144 LI 655 MESE1 2495 LM1488 A9 LM13080 129 TLOBY % LFISY 1.00
TOLBISE 175  BILSRS 149 LM330 99  HESS4 295  Lmtade #9  LM132800 149 TLOS2 119 Lgass 110

TaLBign 175 25082521 2.0
T4L5170 231 525849

LM1496 85 LM13700 149 Tio83 118  LF356  1.10
= TO-5 CAN T TO-220 Mo TO-3 LFas? 1.40

LED DISPLAYS CENTRONIC DATA ACQUISITION
HP 5082.7T80 43~ 1.29 IDCEMIS  Mibbon Cable 38 Pin Mais a9 ADCOROD 15.55 DACO30R 205 SWITCHES
MAM 72 £77 CA 49 IDCENIA/F Ribbon Cable 38 Pin Famsle .03 ADCOSO4 349 DAC1020 .23 B 4 pOSITION [
MAN 74 S cc 93 CEN3S  Soider Cup 34 Pin Mak ADCo0® 448 DACIOT2 895 < POSITION )
FHD-357 {35%) Ars cc 1.2% ADCON1T .03 MCIA0ALS 1.95 & POSITION "
FHD.500 (503  .&° cc 1.49 498 MCi403L9 1 POMTION a5
FHD-507 {5100 3~ ca 148 A PORITION 4
TIL-311  da¥ 270" HEX W/LOGIC 9.95 :
ALL MERCHANDISE 100% GUARANTEED
) Copyrigh! 1983 JOR Microdevices
CIRCLE 49 ON FREE INFORMATION CARD

d
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DISK DRIVES
TANDON
TM100-1 sw* (For M) savpe 229.00
TM100-2 5w (FoR i8mi oaop 259.00
SHUGART
SA 400L g%~ (40 TRACK) 8800 199,95

EODOGE-CARD

CONNECTORS
5100 8T 398
$-100 WW 495
T2 pin ST 695
T2 W 7.95
50.pin 5T 4.95
A4 pin 5T 235

L4 pin WW 495 INCL. SHUGART
SA 400 s s Trac ss00 189.95 - * INCLUDES MOUNTING
A7 PERTEC S HARDWARE AND FEET
- 5%" 8800 d
FD-ZSO 2 m‘: PI 199.95 NOTE: Pluasw include sulficien! amaou

Bhipping on shova ifeme,

249.00

MP-52 5u- (FOR IBM! D&/DD

* DIMENSIONS 8% x 5'%e x 3'%"
* COLOR MATCHES APPLE
* FITS STANDARD 5% DRIVES,

DRDER TOLL FREE 800-538-5000 800-662-6279cs

CABINETS FOR 5% DISK DRIVES
CABINET #1 329.95

CABINET #2 *79.00

* COMPLETE WITH POWER

SUPPLY, SWITCH, LINE
CORD, FUSE & STANDARD
POWER CONNECTOR

* DIMENSIONS: 11% x 5% x 3%s” |

* +5V @ 1 AMP, +12V @ 1.5 AMP |
* FITS STANDARD 5%" DRIVES |

i tof

* PLEASE SPECIFY

GRAY OR TAN

NOTE: Ploase inciude wificien! amount MICROCOMPUTER TRANS'STORS
loc shipe HARDWARE HANDBOOK
DIODES FROM ELCOMP — $14.95 2N918 50 ups3708 .1:
Over 800 pages of manutacturersdata il WPS918 25 L
174 120 von rener EH sheels on most commonly usea 1C's. M SNEAN 55 INjsed %o
184144 (INRIA} awilehing '.1'::1.33 mlcnn nEulcEs Includes IN221aa 50 INABOS A0
oo A0OPIY rechll i 30 NI 25
;’;‘:’uz 200P1Y ;?am:mmm A% « TTL — TA/74LS and T4F ;:g}:\ 50 2::123 =<5
400PIV 1.5amp bridos a5 AT + CMOS 2NT222 25 IN4240 a8
Dip-Bridgs .35 * Yoliage Reguiators PN2222 .10 2NE04 78
- MOmou -— RAM, ROM, EPROM MPS2189 .25 IR 4401 25
RESISTORS  JULHIULGUHDY - ¢ Con cooo zio vom. ™ Jid” 35 s 2
3085, BOAG/S N : :
Yo WATT 5% CARBON FILM ALL * MPU auppon & interface - 1:2221; .'f:s :::n's;: |i:g
STANDARD VALUES 8000, 5500, Z80, 8200, stc. IN YOS5 1] INSORE 28
FROM 1 OHM TO 10 MEG OHM 30557 1) PNS12% as
50 PCS. SAME YALUE 025 LED LAM PS FLERE] 30 PN5109 a5
100 PCS. SAME VALUE o2 == W OPTO-ISOLATORS Jadis: & i &
1000 PCS. SAME VALUE 015 ANZE MCAT 225 B 2Nas6s a0 INBLLY 1.78
ANT? 1 m MCA-255 175 [l PHIsEs 25 2We0as 178
ANz FTETR 125l wps3slm 23 wmPS.ADS 28
BYPA SS CAPS N3 115 ILA-20 125 [l MPS3Se0 25 mPS-ADs 28
M UF DI 100/6.00 ANDS 125 ILO-T4 2.75 [l PHIS4D 25 MPS5-A55 %
Ot UF uouommc 100/12.00 aN3T 125 H1ICH tas [l #NY4 35 TIPI .
1 UFDISC 100,8.00 100 TILAN 100 wPSITOA 15 Tien 75
1 UF MONOLITHIC 100/15.04 150 TIL.13 TIP32 TR
RIGHT ANGLE 1DC
SINGLE COLOR | COLOR CODED DESCRIPTION | COLDER CUP PC SOLDEA_ | AIBBON CABLE HOCDS
<O
NTACTS T o T 10 e MALE [FEMALE| WALE |FEMALE| MALE |FEMALE} BLACK | GREY |
10 50 ‘ 440 83 H 730 ORDER BY DBxxP | DBxxS | DBxxPR | OBxxSR | IDBxaP | IDBxa5 IHOOD-B HOOD
16 =5 4'm 1.00 8.80 CONTACTS 9 208 266 | 165 218 337 | 369 1.60
20 &5 | 570 "_25 11IJ.'I) 15 269 363 220 3.03 4,70 513 160
25 7% 660 | 132 | 110 25 250 325 3,00 aa42 623 .84 125 126
26 5 6§60 | 132 | 1100 37 4.80 7.1 483 | 6.18 922 10.08 —_ 295
34 9% | seo | 185 | 1450 0 1 6os 1 924 - 30 !
40 132 11.60 1.492 16 80 For order instructions see "IDC Connectons” below.
50 : 1210 [ 250 | 2200 MOUNTING HARDWARE 1.00
RIGHT ANGLE [ RIGHT ANGLE RIBBON RIBBON I _RAIBBON
DESCRIPTION [SOLOER HEADER |0 Dep HEADER| WWHEADER | "yiii¢aDER |HEADER SOCKET|  HEADER | EDGECARD
CROER BY IDHxxS 10Hx%5A {DHxEW IDHEIWR 10Sx 1OMxx l 10Exx
CONTACTS 10 82 85 1.06 208 1.15 = ] 225
20 126 | 135 298 328 186 550 236
26 168 1.76 384 422 243 ] 625 265
u 220 231 4.50 445 318 7.00 325
40 258 amne 528 480 an 750 80
50 324 339 663 | 7.30 465 650 474

ORDERING INSTRUCTIONS: insert the number o contacts in the position marked “KX” 01 the “order by” part number lislad. Exampbe: A 10 pn right angle sokier atyle

header would be 1DH10SR

VISIT OUR RETAIL STORE

[ ] [ ]
JDR Microdevices
3 1224 S. Bascom Avenue, San Jose, CA 95128
= 800-538-5000 * 800-662-6279 (CA)
2 (408) 995-5430 ® Telex 171-110
(17]
o]
g ¥ Copynght 1353 JDR Microgevices
134 CIACLE 4% ON FREE INFORMATION CARD
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HOURS: M-W-F, 9.5

T-Th, 9-9

PLEASE USE YOUR CUSTOMER NUMBER wHEN ORDERING

Sat. 10-3

TERMS wwwmum “i1ger 510, For stuppeng sad handung inchods

$2 50 ro¢ LS Ground ang 53 50 ror UPS e Ordevs owes 1 I ang
Toewign oAt MAY *uitd Jlns ANDDRNG Chad Qi o Disse
coniacl Our Laiet dePariminl 104 the amourm CA rtvidenis munl
inchude b pakrs tan, By Ateg 8nd LA residpnts snclude by Prices
SNt (0 CRENgE gunow nolics WE &E AGt ITI0OABDM e
1Y pograPhiC i STTOME. WA ressrve the rghl 10 ket SUnimes and 1o
BUDATTUTS P AC IR AN dwrrC At Sulprct 1 PROT Lk
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FOR APPLE GCOMPUTER USERS

::E: JDR Microdevices

gml=—
GET SUIN IN 1984¢

JOR HALF-HEIGHT DISK DRIVE

* 35 Track w/Apple Controller

+ 40 Track Controller and DOS 239 95
Available {Call lor Price)

JDR 16K RAM CARD FOR APPLE 11+

< ' v 2 YEAR WARRAI}I)TYS $q 495
th Insiructions 540.9
Bar:lPC Carrd_ o ... 514,95 FED Ennl‘ EHPHESS

JDR COOLING FAN CLEARANCE SALE!

ith S
+ Quantiios Are Limied! $49 95
OTHER ACCESSORIES FOR APPLE Il
THUNDERCLOCK ... ........... $129.95

* Real-Time Clock Catendar *» Software Included
+ Mountaln Software Compatible
~ BSR Control Oplions Available

KRAFT JOYSTICK

micromax NMANIA

VIEWMAX-80 NOW ONLY $159%
* B0 Column Card for Apple li+
* Video Soft Switch
* |nverse Video * 2 Year Warranty

VIEWMAX-80e NEW $129%
* 80 Column Card for Appte lle
* 64K RAM Expandable to 128K
64K RAM Upgrade

GRAPHMAX

* Hi Resotution Graphics

* Printer Card

* Centronics Parallel Interface
Graphmax with Color

& Zoom Oplions

$47.60
$12995

$14%.95

=3§= JDR Microdevices

1224 S. Bascom Ave. ® San Jose, CA 95128
(408) 995-5430 ¢ Telex 171-110

MA SYSTEMS
FD-35 DISK DRIVE

$229.95
# Shugart Mechanism — Made In U.5.A.
* Direct Replacement for Apple Disk Il » 1 Year Warranty

CONTROLLER CARD

*» One Year Warranty

APPLE COMPATIBLE POWER SUPPLY

* Use To Power Apple-Type Systems

v 45V @5A +12V @ 3A
SV @ .5A -12V@ .5A $7995
* |nstructions Included
- PERISOFT
0.t
_VisA B P pRiNTERLINK
Cabl¥ and Manual
* Serlal Interface
Connects Vintvally
Any Senat Device sggoo
AVAILABLE
* Real-Time Clock
Caien wilh
m—
s H

BMC om 12auw GREEN 12 NEW . . .. ....389.95
BMC em12auy 18 MHZ AMBER . ... . ¥139.95
NEC i51201m - 20 mHZ GREEN . . . .. . $169.00
BMC sm.2us191u COMPOSITE 13- .
AMDEK covLoni-composiTeE . .. .. .. ..

HO C.0.D. ORODEAS PLEASE
$3/0D s som.
2995
85/00 » e o

*99.00

... %279.00
. ¥335.00

NASHUA DISKETTES

$%" WITH HUB RING
MD1 SOFT SECTOR, 88580
MD1D SOFT SECTOR, 8S/D0 . _ . .
MD2D SOFT SECTOR. DSDD
MD2F S0FT SECTOR

DS/OUAD GENSITY

* Low Cosi Centronics
$5900
* Includes Cabie
ALL WITH ONE YEAR WARRANTY
[
| . MONITORS
ZENITH zvm-121. 15 mnz GREEN
VERBATIM

Parallelinierface with
MESSENGER
SERVICES
TIMELINK
~  MONOCHROME
COLOR
DATALIFE

MD110 *0 SECTCR HARD, 58§D, . . .
MD210D 13 SECTOR HARD DS'DD

8 WITHOUT HUB RING

FO1 SOFT SECTORA. S5/5D . .
.95 FD1D SOFT SECTOR 55DD

FDZD SOFT SECTOR. DSOD

VISIT OUR RETAIL STORE
HOURS: M-W-F, 9-5 T-Th, 99 Sat. 10-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN CRDERING

TEAWE Minkmum order $10 For ShiODING end Rendiing wclude
$2.30 tor P S Ground wd L350 lor LieS Ade Orcders over ¥ 10 and
lorpegn oroeve may MNgulY sddinonsl depeIng CRarBTE = Dleste
CONtact DUr kaies Geparimenl 1or the aMOuUnL CA residens musl
ncivde $% sades tan, Bay Anva and LA residenls mcivde By, Prices
witgect 10 changes withoul nolice. We sre nol reapoasiie los
Ly PG aPMCH BHOME. WE reserve the rght 10 Lime quantiies and to
Bubsiiull mpred 8Ciurss AR M Randiee ubivcr 1o prior apie

€ Copyright 1941 JOR Mitrodericen

CIACLE 45 ON FREE INFORMATION CARD
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Radio-Elactronics:
« HELPFUL CONSTRUCTION

" FASCINATING “HOW
TO DO IT” ARTICLES

COMPUTERS - vIDEOD - STEREOQ - TE®

* HOW YOU AND

THE COMPUTER

Build this
DIGITAL IC TESTER

for your workbench

How 1o
ETCH PC BOARDS

a1 home
Back o schoal Series

0P-AMPS

tlow lo prooeely use hem
How o

INTERFACE uPH czsg;ns Y

and make them usetul i &

Bulld a
LLOW-BAND CONVERTER m--

and hsten m helow 935 khi

CAN BE FRIENDS

* NEW AUDIO
DIMENSIONS
FOR YOUR
PLEASURT

* TV WONDERS
FOR YOUR

* AND you
also get
regular
MONTHLY
FEATURES

Get 1t all!

Radio-Electtonics covers all aspects of the tast
moving elecironics field. ..t

COMPUTERS » VIDEQ * STEREQ » TECHNOLOGY
s SERVICE » COMMUNICATIONS » PROJECTS

Subscribe tcday to Radic-Electronics. Don't miss g
singie issue and. you save as much as 513,03 olt the
newsstand price.

When you ielect one of the subscription otfers listed on the
handy coupon—youll be amsured ol having Your copy
reserapd #ven U 1 sells out onh the newwiand Make sure you
gel all Ihe excitement In every issue of RBadio-Electronics.
every maonth, by tlling in and mmailing the coupon. loday

Every Month! Get the Best—Mail Today!

Mail to: Radto-Electronics, e
PO. Box 2520. Boulder. CO 80322

| 1 year—13 1ssues only $14.97 £] Paymeni Enclosed
(You save 5603 off newssiand price.y £ Bill Me

12 years--(5ave MoIe)}—24 ssucs—528.97
{Scrve S13.03 off the newsstand Price.)

Name
(piaase print)
Addross
City State Zip Code
Coter Yole: in 05 Funct Ovdy Canada odd 3300 par yeot
ARCHE & B weatd O Seivery Of BrE 0w Al it COUATTIAE Oclel 37 50 Par yYaeIr

641 Academy Drive o
For inlormation {312) 564-0104
SOLID STATE STEREQ |

GRAPHIC EQUALIZER
PRE AMP KIT

SOLID STATE STEREO
REVERBERATION AMPLIFIEA

NOrthbrook. Hinois 60062

v  To order outside iHiinois 1-800-323-1327 &
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= w ream! ! angd
MG 1358 $.2% SPT-15 10K tremPotn | rn;.lc:d:m hensit
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Electronics

NUMBER ONE IN
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SERVICE
AVAILABILITY

THE WORLD'S MOST
COMPLETE PROFESSIONAL
AND HOME ELECTRONICS
ENTHUSIAST INVENTORY

* Semiconduciors + Memories

¢ Microprocessors + Suppont Circuits

* Mmicrocompuler Systems + Peripherals
* Pass5ive Electromc Components

* Hand Tools. Wire Wrapping.
Soldering Equipment 4+ Hardware

NOW AVAILABLE — FREE
1583 80-page catajog

A complete listing of products
and specifications

Call, write ©r circle the
inquiry card lor your
free copy today.

P.O. Box 8000, Westboro, Mass. 01581
CALL TOLL FREE: 1-800.343-0874

Mass cusiomers call (617) 3660500
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2 SPECIAL: OURLOW LOW PRICES 3

hrin

S RePLACEMENT FOR ECG® rypes $
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544" DISKETTES
ATHANA OR NASHUA

PERISOFT
ACCESSORIES FOR APPLE 114 lle
ALL WITH 1 YEAR WARRANTY 8Y

PRINTERLINK
CENTRONICS
PARALLEL INTERFACE
* Simph 10 ute — Mo configuring required
* Use with any centroncs pringer — EPSON,
OKIDATA, wic.
* Includes Cable & Manual

$58>
MESSENGER
SERIAL INTERFACE
* Connects 10 sny R5-232 senal device
* 8 swilch neleciabie dnvens 0t printers,
forminals ark! modems
* Incluses Cabie & Manual
$98>

TIMELINK
REAL TIME CLOCK
* Applications in fife management. word
PrOCeRMNg, COMMUNICAONS, ato
* Exclusrs Aarm Clock feature
* Bauery recharges aulomatcally
$83~
NEW BUFFERLINK
ADD-ON PRINTER BUFFER
* Mo more waling for prnted output
* Connects easity to any pasalied intariace
* Expandable from 18K 10 4K

$138% (18K}

The Flip Sort™
The new Flip Son™ ras all the fine Qualities of
the orignal Flip Sort™, with some added bene-
fita. Along with & new dessgn, capacity has in-
creased 50%. to hoid 75 diskatias and the
price is mofe reasonable than ever. $19.95 sa.

e

The Fllp Sort Plus™

The Fiip Sort Plus™ adds new dimensions 10
storage. Designed with mimilat elegant lines as
the origlnal Flip Sor™ 5 o Iranaparent
smohed acrylic. The Fip Sor Phua™ has a stor.
g capacity of over 100 disketies and has all
the culslanding features YOU Hive GoOmd 1o 8x-
pect from the tip sort Family. 24.95 each

oKa

2100 De La Cruz Bivd.
SantaClara, CA 95050
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SGL WABER $35.95
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computer and -
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0
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— NTS
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ki Pacific One .
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Gaun Test (WFE) - Conduct

$64.95

Jerrold 36 Channel
Remote CATV ]
Converter ]

wion off Fine Tuning $394.95
58 Channel Wireless $109.95
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2 28.95 Ea.
24,954 & up
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g X former &
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Atiows TV (o VCR) 1o play through
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wund 524 95,

| AUTO ALARM SYSTEMS

Koyless Aulomatic
Passive

[ 2000 Auto Watchman
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ignition lock 10 start
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-protects el foreign and
Amencan cars
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