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look close 
at a DSM! 

Here's a flat -panel scope. a transient 
recorder, and a 32 -range DMM in a 
compact 4 Ib. box. 
Now you can use one instrument to 
capture 2 Ns transients, evaluate their 
waveform characteristics on a flat -panel 
LCD. and simultaneously measure their 
true RMS values. 

Its all made possible with the first in a new 
class of instruments from BBC, the Digital 
Scope Multimeter. Model M 2050 DSM. By 
applying precision European engineering 
to the measurement needs of design and 
service engineers. BBC is revolutionizing 
test and measurement. 

Large Flat- Paneled Scope Display 
The LCD provides excellent resolution, 
128 dots by 64 dots, for waveform displays. 
It measures 4 -5/8 in. (118 mm) x 1 -5/8 in 
(42 mm) Simultaneous display 
capabilities let you use the scope portion 
of the LCD to evaluate signal 
characteristics while the DMM portion 
displays the true RMS signal value. 
Your measurement evaluations will 
be more accurate and consistent. 

Transient Recording 
Two independent memories of 512 words 
(horizontal dots) with 8 -bit vertical 
resolution let users capture information 
about events ranging from 2 Ns to 1 -hr in 
duration. Five selectable trigger points (O. 

25 %. 30 0/0, 75 0/0, and 100%) give users 
options as to how much data is stored 
before and after the triggering event. 

True RMS Multimeter Measurements 
You get 15 voltage ranges (to 650V), 15 

current ranges (to 10A), and two 
resistance ranges (200Q and 20kQ). True 
RMS and Averaging RMS modes are 
switch selectable. All ranges are overload - 

protected (Spikes to 6.000 V or 60A) 
Performance Packed and 
Portable 

An impact resistant case protects 
the M 2050 DSM. When open. the 
display angle is easily adjustable. 

When closed, the display and 
the controls are protected. the 
meter shuts itself off, and the 
tilt bail becomes a carrying 
handle. 

Affordable and Available 

The price of the M 2050 DSM is only 
51.795.00 (for the optional analog output. 
add S200.00). Rechargeable batteries for 8 
hours of portable operation are available 
for $35.00 

BBC's M 2050 DSM and other innovative 
Instruments are available via select 
distributors throughout the U.S. If your 
instrumentation supplier doesn't carry 
BBC yet. well gladly tell you who does. 
Call toll free 

1- 800 -821 -6327 
(In CO, 303-469-5231) 

BBC- MetrawattlGoerz 
6901 W. 117th Avenue 
Broomfield. CO 80020. Telex 45 -4540 

EnWWneenng Excellence in ist and Measurement 

CIRCLE 60 ON FREE INFORMATION CARD 

GOER? 
METRAWATT 

look closer
ataDSM!
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Transient Recording

Two independent memories of 512 words
(horizontal dots) with 8-bit vertical
resolution let users capture information
about events ranging from 2 1lsto 1-hr in
duration. Five selectabl e trigge r points (0,
25% ,30% ,75% , and 100%) give users
options as to how much data is stored
before and after the triggering event.

Engine ering Excellence in Test and Measuremen t

The price of the M 2050 DSM is only
$1,795.00 (for the optional analog output ,
add $200.00). Rechargeable batteries for 8
hours of portable operation are available
for $35.00

BBC 's M 2050 DSM and other innovative
instruments are available via select
dist ributors throug hout the U.S. If your
instrumentation supplier doesn't carry
BBC yet, we' ll gladly tell you who does .
Call toll free:

1-800-821-6327
(In CO, 303-469-5231)

BBC-MetrawattlGoerz
6901 W. 117th Avenue
Broom field, CO 80020, Telex 45-4540

[BBC~)

Affordable and Available

An impact resistant case protects
the M 2050 DSM. When open, the
display angle is easily adjustable.

When closed, the display and
the controls are protected, the
meter shuts itself off, and the
tilt bail becomes a carrying
handle.

,\

True RMS Multimeter Measurements

You get 15 voltage ranges (to 650V), 15
current ranges (to 10A), and two
resistance ranges (200Q and 20kQ). True
RMS and Averag ing RMS modes are
switch selectable . All ranges are overload-

protected (Spikes to 6,000 V or 60A).

Performance Packed and
Portable

Here 's a f lat-pane l scope, a t ransient
recorder, and a 32-range DMM in a
compact 4 lb. box.

Large Flat-Paneled Scope Display

Now you can use one instrument to
capture 2 1lstransients, evaluate their
waveform characteristics on a flat-panel
LCD, and simultaneously measu re their
true RMS values .

It's all made poss ible with the first in a new
class of instruments from BBC, the Digita l
Scope Multimeter, Model M 2050 DSM . By
applying precision European eng ineering
to the measurement needs of design and
serv ice engin eers , BBC is revolutionizing
test and measu rement.

The LCD provides excellent resolution ,
128 dots by 64 dots, for waveform disp lays.
It measures 4-5/8 in. (118 mm) x 1-5/8 in.
(42 mm). Simu ltaneous display
capabilities let you use the scope portion
of the LCD to evaluate signal
characteristics while the DMM portion
displays the true RMS signal value .
Your measurement evaluations will
be more accurate and consistent.
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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 alarm fires. Its 
on- the -scene action. While 
it's happening from where its 
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 soap 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 

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 night 
use, selectable search 
frequency increments, and a 
digital clock. 

PRACTICAL 
PERFORMANCE 
Another new addition to the 
Regency line is the 30 
channel MX3000. It's digitally 
synthesized so no crystals 
are necessary. and the 
pressure sensitive keyboard 
makes programming simple. 
What's more, it has a full 
function digital readout, 
priority, search and scan 
delay, dual scan speed. 

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 transformer 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. 

\ \ Nsio kri1144 
!; íil `e. i . - =i ¡. ' :.: 
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%7 
i11C:ELECTRONICS, INC. 

7707 Records Street, Indianapolis, Indiana 46226 
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'Mobile usa sublect to 
restriction in certain 
localities. 

Regency Scanners
Bring you the Excitement of Police, Fire, Emergency
Radio, and more.
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"Mobile use subject to
restriction In certain
locelltles.

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 transformer 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.

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 night
use, selectable search
frequency increments, and a
digital clock.

PRACTICAL
PERFORMANCE
Another new addition to the
Regency line is the 30
channe l MX3000. It's digitally
synthesized so no crystals
are necessary, and the
pressure sensitive keyboard
makes programming simple.
What's more , it has a full
funct ion digita l readout,
priority, search and scan
delay, dual scan speed,

Our radios deliver the local
news . From bank hold-ups to
three alarm fires . It'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 soap operas. And
with our new model MX5000,
there's "even more.

~ ",

~'€A\~LECTRONICS' INC.
I ®

7707 Records Street, Indianapolis, Indiana 46226
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UNIQUE CAPABILITIES
Introducing the all new
Regency MX5000, a 20
channel, no-crystal scanne r
that receives
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NEW: 

Scannêrs 
Communications Electronics, 

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. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you're 
a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your 
radio today from CE. 

NEW! Regency MX3000 
List price S299.95/CE price 5199.00 
band, 30 Channel No-orystal scanner 
Search Lookout Priority AC/DC 
Bands: 30-50, 144-174, 440 -512 MHz. 
The Regency Touch MX3000 provides the ease 
of computer controlled, touch -entry program- 
ming In a compact-sized scanner for use at home 
or on the road. Enteryourtavorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX3000 has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 

priority, dual scan speeds. scan or search delay 
and a brightness switch for day or night operation. 

NEW! Regency° HX650 
List price S119.95/CE price 584.00 
5 -Barr, Channel Handheld crystal scanner 
Bands: 30-50, 148.174, 450-512 MHz 
Now you can tune in any emergency around 
town, from wherever you are. the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our low CE price in- 
cludes battery charger/A.C. adapter. 

NEW! Regency MX7000 
Allow 120.240 days for delivery alter receipt of 
order due fo the high demand for this product. 
List price 5599.95/CE price $449.00 
10S.nd, lO Channel Crystall.ss AC/DC 
Frequency range: 26-27, 30-108, 108-136 AM, 
144-174,440-512,805-881 MHz. 1.0 GHz, 1.1 GHz 
In addition to normal scanner listening, the 
MX7000 offers CB, VHF, and UHF TV audio, FM 
Broadcast, all aircraft bands (civil and military), 
800 MHz communications, cellular telephone, 
and when connected to a printer or CRT, satellite 
weather pictures. 

NEW! JIL SX -200 
CE price 5289.00 /NEW LOW PRICE 
8 -Band, 18 ChnnI No- crystal scanner 
Quartz Clock AN/ Fri AC /DC 
Bands- 26-88, 108 -180. 380-514 MHz 
Tune Military, F.B.I., Space Satellites, Police 8 
Fire, D. EA. Defense Department, Aeronautical 
AM band, Aero Navigation Band, Fish 8 Game, 
Immigration, Paramedics, Amateur Radio. Jus- 
tice Department, State Department, plus thou- 
sands of other restricted radio frequencies no 
other scanner is programmed to pick up. 

NEW! JIL SX -100 
CE price 5134.00 /NEW LOW PRICE 
0-Bane, f Channel Cryst N s AC/DC 
Frequency range. 30-54, 140.174, 410-514 MHz. 
The JIL SX -100 scanner is a mobile keyboard 
programmable scanner that puts you in the seat 
of the action at home or in your car. Compact 
and good looking, the SX -100 even gives you 
the time and date. Its small size will easily fit in 
most domestic or foreign cars and it's AC /DC 
adaptable for home use. 

Regency® HX1000 
Allow 90-180 days for delivery after receipt of 
order due to the high demand for this product. 
List price $329.95/CE price $209.00 
A- Band, PO Channel No Crystal scanner 
Search Lockout Priority Scan delay 
Sld.11t liquid crystal display 
Frequency range: 30-50, 144 -174, 440 -512 MHz. 
The new handheld Regency HX1000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 20 channels at the same time. 
When you activate the priority control, you utomat- 
icaly override all other calls to listen to rfavorite 
frequency. The LCD display is even si elit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand-held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Reserve your Regency HX1000 now. 

Regency® R106 
List price $149.95/CE price 599.00 
5-Band, 10 Char& Crystal 'Gann., AC/DC 
Frequency range: 30.50, 146.174, 450-512 MHz 
A versatile scanner, The Regency R -108 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency° D810 
List price 5399.95/CE price $259.00 
Bang, 50 Channel CrystaN.sa AC only 
Bands 30-5a 88. 108, 118.136, 144.1 74, 440-512 MHz 
This scanner offers Public service bands, plus 
Aircraft and FM broadcast stations. You can 
listen to Bach or a Boeing 747, the Rolling 
Stones or the riot squad. or any of 50 channels. 
Plus special direct access keys let you listen to 
police, fire, emergency, or any of your favorite 
channels just by pushing a button. 

Regency® R1040 
List price 5199.95/CE price $129.00 
blend, 10 Channel Crystallss AC only 
Frequency range' 30.50, 144-174, 440 -512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1040 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Programming the R1040 is easy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

TEST ANY SCANNER 
Teat any scanner purchased from Communications 
Electronics for 31 days before you decide to keep it If for 
any reason you are not completely satisfied, return it in 
original conch On wdh all parts in 31 days, for prompt 
refund l leas snipping/handling charges and rebate credits!. 

AN/ 
!Regency Regency 
NXf000 HX65O 

amiM 
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OTHER RADIOS & ACCESSORIES 
Regency. C403 Scanner S59.00 
NEW/ Panasonic RF -560 Shortwave reeler S' 2900 
Panasonic RF -9 Shortwave richrer 584.00 
Panasonic RF -799 Shortwave receiver 6219.00 
Panasonic RF -2600 Shortwave rsCaP 6199.00 
Panasonic RF -2900 Shortwave receiver 6249.00 
Panasonic RF -3100 Shortwave redeye, 6269.00 
Panasonic RF -6300 Shortwave recever 6539.00 
MEWL Besrcart 151 Scanner 6169.00 
NEW Bearcar rho-tax Scanner 6129.00 
Bsrcar 300 Scanner 6349.00 
Reamer 250 Scanner 6279.00 
Bearer 200 Scanner 6169,00 
earcar 210XL Scanner 6229.00 
Bearer 20/20 Scanner 6259.00 Beirut' 100 Scanner 626900 
eearca Weather Alert $49.00 
Freedom Phone' 4000 Cordless telephone 5239.00 
Fanon FCT -200 Cordless telephone S 1 39.00 
Fanon 6NW Scanner 599.00 
CMB-O Fanon AC Adapter/Battery Charger S15.00 
CAT -6 Fanon carrying case with belt clip S15.00 
SP55Crryinnqp case for eearcar Five -Slx S15.00 
MA -506 Carving cm for Regency 11X650 S15.00 
SOMA -e Fallon Mobte Charger/Audio Amplifier 549.00 
A UC -3 Fanon auto lighter adapter/Battery Charger 515.00 
FBE Frequency Directory for Eastern U.3.A . SI2.00 
FB-W Frequency Directory for Western U.S.A 512.00 
730 Kov Soaet' Registry of u. a Government Freq S15.00 
RRF Railroad Frequency Directory 510.00 
ESO Energy Services Directory S10.00 
ASO Frequency Directory for Aircraft Band 510.00 
BPIF Survival Radio Frequency Directory s t 0 00 
TIC Techniques for Intercepting Comm. Manual 512.00 
CIE Covert Intelligence, Elect Eavesdropping Mark 612.00 
9-4 1.2 V AAA his-Cad batteries (set of foul 69.00 
94 1.2 V AA NrCad battens test d foul 612.00 
A -138c Crystal certificate 63.00 
Add s3.00 shipping for all accessories ordered st the NOW tune. 
Add 512.00 per shortwave receiver for U.P.S. shipping. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it Is essential that you use an external 
antenna. We have a base and a mobile antenna 
specifically designed for receiving all bands. Order 
*ASO is a magnet mount mobile antenna and order 
sA7O is an all band base station antenna. Price is 
S35.00 each plus $3.00 for UPS shipping in the 
continental United States. 

BUY WITH CONFIDENCE 
To get the fastest delivery from CI of any 
scanner, send or phone your order directly to our 
Scanner Distribution Center' Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your 
tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 
billing. All sales are Subject to availability, accept- 
ance and verification. All sales on accessories are 
final. Prices, terms and specifications are subject 
to change without notice. All prices are in U.S. 
dollars. Out of stock items will be placed on back- 
order automatically unless CE is instructed dif- 
ferently. Minimum prepaid order $35.00. Minimum 
purchase order $200.00. Most products that we 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE. International orders are 
invited with a $20.00 surcharge for special handling 
in addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. No COD's please. Non - 
certif ied and foreign checks require bank clearance. 

Mall orders to: Communications Electron- 
ics' Box 1002, Ann Arbor. Michigan 48106 
U.S.A Add 57.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
If you have a Visa or Master Card, you may call 
and place a credit card order. Order toll -free in 
the U.S. Dial 800-521-4414. In Canada. order 
toll-free by calling 800-265-4828. Telex anytime 
810 -223-2422. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center' and CE logos are trade- 
marks of Communications Electronics' 
1 Bsarcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
t Regency 1s a federally registered trademark of Regency 
Electronics Inc. 

AD 092683 
Copyright 1983 Communications Electronics 

OrderToll Free ... call 
1- 800 -521 -4414 

MCOMMUNICATIONS 
ELECTRONICS` 

Consumer Products Division 
818 Proem,;; Bo, t002:: Ann/vtx;r an 48' b A 

Call tobhe 000-5214414 or outside U. S. A 313-973-0688 
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NEW! JIL SX-200
CE pric e $269.00/NEW LOW PRICE
B-""nd, 1fJ Ch.nn.' • No-cry.tlll . cll nn.r
Qu.rtz C/ook • AII/FM • AC/DC
Bands: 26,88, 108-180, 380-5 14 MHz.
Tune M ili tary, F.B.I., Sp ac e Sat ellites, Po lic e &
Fire, D.E.A, Defense Department, Aeronautical
AM band, Aero Nav igation Band, Fish & Ga me,
Immigration, Paramedics, Am ateur Radio, Ju s
tice Department, State Departmen t, plu s thou'
sa nds of other restric ted rad io frequencies no
other scanner is programmed to pick up.

NEW! JIL SX-100
CE price $1 34.00/NEW LOW PRICE
fJ-""nd, 1fJ Ch.nn.1 • Crysta"••• • AC/DC
Frequency range: 30-54,1 40-174, 410-5 14 MHz.
The JIL SX-100 sc anner is a mobile keyboard
programmable scannerthat pu ts you in th e se at
of the action at home or in your car. Compact
and good looking, th e SX·1 00 even giv es yo u
the time and date. It's small si ze wil l easil y f it in
mo st domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency@ HX1000
Allow 90-180 days for delivery after receipt of
order due to the high demand for this product.
List price $329.95/CE price $209.00
fJ-8IInd, SlO Channal • No Crystal scannar
S••roh • Lockout • Priority • SClln d.'IIY
Sid.", "quld cry.t., dl .pl.y
Frequency range: 3D-50, 144-174, 440-512 MH z.
The new handhe ld Regency HX1000 scanner is fu lly
keyboard programmable forthe ultimate in versati l
ity.You can scan up t020 channels althe same time.
When you activate the prior ity control, you automat
Ically override all other calls to list en to your favorit e
frequency. The LCD disp lay is even side lit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scann er avail
able . There is even a backup lith ium battery to main
tain memory for two years . Inc ludes wall charger,
carrying case, belt clip , flexible antenna and nicad
battery. Reserve your Regency HXl 000 now.

Regency@ R106
List price $ 149.95/CE price $99.00
ts-8IInd, 10Channa/. Crysta/scannar. AC/DC
Frequency range: 3D-50, f46-174, 450·51 2 MHz.
A versat ile scanner, The Regency R·1 06 is built
to p rov ide maximum reception at home or on
the road. Rugged cabinet protects the advanced
des ign circuitry allowing you years of depend
able listening.

NEW! Regency@ 0810
List price $399.95/CE price $259.00
B·""nd, 50 Ch.nn.' • Crysta"• • • • AC only
Bands:3IHO, 88-108,118-136,144-174,440-512 MHz.
This scanner offers Publ ic service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones or the riot sq uad, or any of 50 channels.
Plus special di rect access keys let you listen to
pol ice, f ire, emergency, or any of your favorite
cha nnels just by pushing a button.

Regency@ R1040
Lis t price $199.95/CE price $129.00
fJ-""nd, 10 Chllnn.l. CryStll".SS • AConly
Frequency range: 30-50, 144-174, 440-5 12 MHz.
Now you can enjoy computerized scanner ver
satility at a price that's less than some crystal
units. The Regency R1040 lets you in on all the
action of police, fire, weather, and emergency
ca lls. Yo u' ll even hear mobile telephones.

Programming the R1040 is easy. Merely touch
the keyboard and enter any of over 15,000
freque ncies on your choice of 10 channe ls.

TEST ANY SCANNER
Test any scanner purchased from Communlcatlona
Electronlca" for31daysbeforeyoudecideto keep It.Iflor
any reason you are not completely satisfied. return It In
original condition with all parts In 31 days, for a prompt
refund(lessshipping/handlingchargesand rebatecredits).

Consumer Products Division
818 Phoenix0 Box10020 AnnArbor,Michigan48106U.S.A
CalttolHree800-521 -4414oro"utsldeU.S.A.313-973-8888

OTHER RADIOS" ACCESSORIES
Regency" 0403 Scanner $59.00
NFNI Panaaonlc RF·1l50 Shortwave receiver $129.00
Panaaonlc RF-9 Shortwave receiver $84.00
Panaaonlc RF·799 Shortwave receiver $219.00
Penaaonlc RF-2600 Shortwave receiver $199.00
Panaaonlc RF·2900 Shortwave receiver $249.00
Paneaonlc RF·3100 Shortwave reclever $269.00
Panaaonlc RF-6300 Shortwave reclever $539.00
NFNI Beercel"t 151 Scanner $169.oo
NFNI Bearcel" Flv..Slx Scanner $129.00
Bearcal" 300 Scanner $349.00
Bearcal" 250 Scanner $279.00
Bearcel" 200 Scanner $189.00
Bearcal" 21OXL Scanner $229.00
Bearcel" 20/20 Scanner $289.00
Bearcal" 100 Scanner $289.00
Bearcal" WeatherAlert $49.00
Freedom Phone" 4000 Cordless telephone $239.00
FanonFCT-200 Cordlesstelephone $139.00
Fanon 6·HLUScanner $99.00
CHB-6 FanonACAdapter/BatteryCharger $15.00
CAT-6 Fanoncarryingcase with belt clip $15.00
SP55Carrylng case for Searcat Five-Six $15.00
MA-506 Carrlngcasefor Regency HX650 $15.00
SCMA-6Fanon Moble Charger/Audio Amplifier $49.00
AUC·3 Fanonautolighteradapter/BatteryCharger $15.00
FB-EFrequency Directory for Eastern U.S.A. $12.00
FB-W Frequency Directory for Western U.S.A. $12.00
TSG "TopSecrer ReglstryofU.s.GovernmentFreq. $15.00
RRF Railroad Frequency Directory $10.00
ESD Energy Services Directory $10.00
ASDFrequency Directoryfor Aircraft Band $10.00
SRF Survival RadioFrequency Directory $10.00
TICTechniques for Intercepting Comm. Manual $12.00
CIECovertInteiligence.Elect.EavesdroppingMan $12.00
B-4 1.2 V AM Ni-Cadbatteries (set of tour) $9.00
B-61.2 V AANi-Cadbatteries (set of four) .. . . . • . . . $12.00
A'135c Crystal certificate $3.00
Add$3.00shippingforallaccessorles orderedatthessmetlme.
Add $12.00 per shortwave receiver for U.P.S. shipping.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it is essent ial that you use an external
antenna. We have a base and a mobile anten na
specifically designed for receiving all bands. Order
# A60 is a magnet mount mobil e antenna and order
# A70 is an all band base station antenna. Price is
$35.00 each plus $3.00 for UPS shipp ing in the
cont inental Unit ed States.

BUY WITH CONFIDENCE
To get th . fllst••t d.II".ry from CE of any
scanner, send or phone your order directly to our
Scanner Distr ibution Center" Be sure to calc ulate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax 1.0. number. Writt en purchase orders are accep
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
bill ing. All sales are subject to availab ility, accep t
ance and verifi cation . All sales on accessories are
final. Prices, terms and speci ficat ions are subj ect
to change without not ice. All prices are in U.S.
dollars. Out of stoc k items will be placed on back
order automatically unless CE is instructed dif
ferentl y. Minimum prepaid order $35.00. Minimum
purcha se order $200.00. Most products that we
sell have a manufacturer's warranty. Free copies of
warranti es on these products are availab le prior to
purchase by wri ting to CEo International orders are
invit ed with a $20.00 surcharge forspecia l handling
in additio n to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan . NoCO D's please. Non
certified and foreign checks require bankclearance.

Mall orders to: Commun ications Electron
ics~ Bo x 1002, Ann Arbor, Mich igan 48106
U.S.A Add $7 .00 per scanner for U.P.S. ground
shipping and handling In the continental U.S.A.
If you have a Visa or Master Card, you may call
and place a c redit card order. Order toll-t ree in
the U.S. Dial 800·521·4414. In Canada, order
toll-free by call ing 800-265-4828. Telex anytime
810·223-2422. If you are outside the U.S. or in
Michigan dial 313·973-8888. Order today.
Scanner Distribution Center" and CE logos are trade
marks of Communications Electronics~

t Bearcat is afederally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
t Reg ency Isafederallyregisteredtrademarkof Regency
Electronics Inc.

AD_092683
Copyright °1983 Communications Electronics

OrderToll Free ... call
1·800·521·4414
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Communications Electronlcs~

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 scann er today.

We give you excellent service be
cause CE distributes more scanners
worldwide than anyone else. Ourware
house facilities are equipped to pro
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are In
stockforqulckshlpment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CEo

NEWl Regencytf MX3000
List price $299.95/CE price $199.00
fJ-""nd, 30 Ch.nn.1 • No-cry.t., . c.nn.r
S••roh • Lookout • Priority • AC/DC
Bands: 30'50,144,174,440' 512 MHz.
The RegencyTouch MX3000 provides the ease
of computer co nt rolled, touch-entry prog ram '
ming in a com pa ct-sized sca nnerfor use at ho me
or on the road. Ent eryourfavo rite public se rv ice
frequencies by simply touc hin g the number ed
pre ssure pads. You ' ll even hear a " beep" tone
that lets you know you 'v e made contact.

In addition to scanning the programme d
channels, the MX 300 0 has the ab ility to search
through as much as an en t ire band for an active
frequency. The MX3000 includes ch annel 1
pr iority, dual scan speed s, scan or search delay
and a brightness switch for day or night operation.

NEW! Regency@HX650
List pr ice $119.95/CE price $84.00
ts-""nd, fJCh.nna/. H.ndh.ldcryst.'. cann. r
Bands: 30'50, 146-174, 450-51 2 MHz.
Now you can tune in any emerge ncy around
town, from w herever you are, the se cond it
happens. Adv anced circu it ry g ives yo u th e
world's smallest scanner. Our low CE price in'
cludes battery charger/ AC. adapte r.

NEWI Regenc~ MX7000
Allow 120·240 days for delive ry after rece ipt of
order due to the high demand for this product.
Li st pr ice $599.95/CE price $449.00
1O-""nd,1I0 Ch.nn.l. Cry.t."•••• AC/ DC
Frequenc y range: 26-27,30-108, 108· 136 AM,
144-174, 440'512,806'881 MHz., 1.0 GHz., 1.1 GHz.
In addition to normal scanner listen ing, the
MX7000 offersCB, VHF, and UHFTV aud io, FM
Broadcast, all aircraft bands (c ivil and military) ,
800 MHz communications, cellular te le ph one,
and when co nnected to a pr inter or CRT, sa tellite
we at he r pic tures.

NEW!
~
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VIDEO ELECTRONICS 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

8 -mm VIDEO While Japanese manufacturers seemingly have sent the concept of 8 -mm Video back to the 
drawing board (Radio -Electronics, December 1983). Europe's biggest consumer electronics 
manufacturer, Philips, has demonstrated a prototype and says its version will be on the market 
in Europe in the fall, in a combination camera -recorder unit that will sell for 51.500. 51,600. 
including all taxes. The camcorder, a PAL -SECAM unit. uses metal -evaporated tape in a 

cassette lust about the size of an audio cassette. The camera -head is detachable from the 
recorder. with each unit weighing about 2.4 lb., and the battery, which can operate one hour 
per charge. weighs about 3/4 lb., giving the system a total weight of 5.5 lb. That system weight is 

actually almost a pound heavier than the upcoming Video Movie camcorder, which uses a 
VHS -C 20- minute cassette. 

Philips cassette initially will be available in 30- and 60- minute versions, but the company 
says that future cassettes should have the capability to store at least three hours of video. The 
8 -mm camcorder has an electronic viewfinder. 6:1 power zoom. on- screen date insert. LCD 
tape counter, and fade and pause still controls. The soundtrack is hi -fi FM, helically scanned 
mono, but future models are expected to have PCM digital stereo. The pickup is a 3 4 -inch 
Newvicon, eventually to be replaced with a CCD image sensor. In separate packages are a 
combination AC power supply with RF modulator and battery charger. and a tuner -timer. 

Japanese manufacturers have lost much of their original enthusiasm for the 8 -mm Video 
standard -probably because sales of the current half -inch VCR's are so much better than they 
anticipated. As a result, they're looking with considerable favor upon a French proposal to re- 
engineer the standard using a baseband recording technique that would make possible 
recordings that could be played back in PAL. SECAM, or NTSC. 

TV SETS FOR '84 
The emphasis in 1984 -model color -TV sets is on the "modified component" approach -tacit 
admission by many manufacturers that they guessed wrong last year by taking tuners (and 
sometimes loudspeakers) out of the sets and charging premium prices. There has been 
virtually no increase in the number of "true component" models offered: the trend now is 
definitely toward the monitor -receiver, which can be used as a stand -alone TV set or as the 
basic component in a home -video system. In other words. the approach is the one chosen by 
RCA as opposed to that selected by Zenith last year. Even such an esoteric brand as Proton is 

adding self -contained systems to its component lines. 
The number of monitor -receivers - probably best defined as color sets with multi -inputs 

and at least one set of outputs - is growing by leaps and bounds: set sizes range from 4.6 to 
25 inches. The trend for 1984 is to increase the number of input jacks, and to locate at least 
one pair at the front of the set. so devices may be connected temporarily without pulling the 
receiver out of a wall rack or cabinet. RGB Jacks are finally becoming popular and are being 
added to models that didn't sport them last year - including those by Mitsubishi, NEC, 
Panasonic, Proton, Sanyo, Sony, and Zenith. Along with RGB inputs, more brands are 
offering higher -resolution pictures for computer monitoring. 

VIDEODISC 
GAMES 

The new sensation of the video arcade could spread to the home -at least videodisc- player 
manufacturers hope so. The first coin -operated videodisc arcade game to be widely dis- 
tributed- Dragons Lair by Cinematronics -has been an overnight success. The next is likely 
to be Astron Belt by Sega Entertainment. 

Dragon's Lair uses animated footage and Astron Belt -live- material to add new realism and 
action to coin games. They both use microprocessor -equipped industrial optical videodisc 
players made by Pioneer, which at press time was having difficulty keeping up with orders. 
Cinematronics thinks there's a market for 20.000 to 30.000 Dragons Lair games, but must be 
content to ship 200 to 400 daily (about half the number ordered) because of the shortage of 
disc players. 

All of that is being watched closely by videogame. home computer. and videodisc manufac- 
turers. Based on past experience in the videogame business that arcades spark demand for 
home products, the industry is working away funously on game systems for the home that use 
videodiscs. And videodisc- player manufacturers. whose products have been selling none too 
briskly, are joining in the effort-with fingers crossed. R -E 

VIDEO ELECTRONICS
DAVID LACHENBRUCH
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8-mm VIDEO

TV SETS FOR '84

VIDEODISC
GAMES

WhileJapanese manufacturers seemingly have sent the conceptof 8-mmVideo backto the
drawing board (Radio-Electronics, December 1983),Europe'sbiggestconsumer electronics
manufacturer, Philips,hasdemonstratedaprototype andsaysitsversionwillbeonthemarket
in Europe in the fall, in a combination camera-recorder unit that will sell for $1 ,500-$1 ,600,
including all taxes. The camcorder, a PAL-SECAM unit, uses metal-evaporated tape in a
cassette just about the size of an audio cassette. The camera-head is detachable from the
recorder, with each unit weighing about2.4 lb., and the battery, which can operate one hour
percharge,weighs about3f4lb.,givingthesystem atotalweightof5.5Ib.Thatsystemweight is
actually almost a pound heavier than the upcoming Video Movie camcorder, which uses a
VHS-C 20-minute cassette.

Philips' cassette initially will be available in 30- and 60-minute versions, but the company
saysthat future cassettes should have thecapability to storeat least threehoursofvideo.The
s-rnrn camcorder has an electronic viewfinder, 6:1 power zoom, on-screen date insert, LCD
tape counter, and fadeand pause/still controls. Thesoundtrack is hi-f FM, helically scanned
mono, but future models are expected to have PCM digital stereo. The pickup is a 3/4-inch
Newvicon, eventually to be replaced with a CCD image sensor. In separate packages are a
combination AC power supplywith RF modulator and battery charger, and a tuner-timer.

Japanese manufacturers have lost much of their original enthusiasm for the 8-mm Video
standard-probably because salesof thecurrenthalf-inchVCR'saresomuchbetterthanthey
anticipated. As a result, they're lookingwithconsiderable favorupona French proposal to re
engineer the standard using a baseband recording technique that would make possible
recordings that could be played back in PAL, SECAM, or NTSC.

The emphasis in 1984-model color-TVsets is onthe "modifiedcomponent" approach-tacit
admission by manymanufacturers that they guessed wrong last year by takingtuners (and
sometimes loudspeakers) out of the sets and charging premium prices. There has been
virtually no increase in the number of "true component" models offered; the trend now is
definitely towardthe monitor-receiver, which can be usedas a stand-alone TV set or as the
basiccomponent ina home-video system. Inotherwords, theapproach is theonechosenby
RCAasopposed to thatselected byZenith lastyear.EvensuchanesotericbrandasProton is
adding self-contained systemsto its component lines.

The numberof monitor-receivers - probably best definedas color sets with multi-inputs
andat leastonesetof outputs- isgrowingby leapsandbounds; set sizesrange from4.6 to
25 inches. The trendfor 1984is to increase the numberof input jacks, and to locateat least
one pair at the frontof the set, so devices may be connected temporarily withoutpulling the
receiverout of a wall rackor cabinet. RGBjacks are finally becoming popularand are being
added to models that didn't sport them last year - including those by Mitsubishl, NEC,
Panasonlc, Proton, Sanyo, Sony, and Zenith. Along with RGB inputs, more brands are
offering higher-resolution pictures for computer monitoring.

The newsensation of the video arcadecould spread to the home-at least videodisc-player
manufacturers hope so. The first coin-operated videodisc arcade game to be widely dis
tributed-Dragons Lair by Cinematronics-has beenan overnight success. The nextis likely
to be Astron Belt by Sega Entertainment.

Dragons Lair usesanimatedfootageand Astron Belt "live" material to addnew realismand
action to coin games. They both use microprocessor-equipped industrial optical videodisc
players made by Pioneer, which at press time was having difficulty keeping up with orders.
Cinematronics thinks there'sa market for 20,000to 30,000Dragon s Lair games, butmustbe
content to ship 200to 400 daily (about half the number ordered) because of the shortage of
disc players.

All of that is beingwatched closely by videogame,homecomputer, andvideodiscmanufac
turers. Based on pastexperience in the videogame businessthat arcades sparkdemand for
homeproducts, the industry is workingaway furiouslyongame systems for thehomethatuse
videodiscs.Andvideodisc-playermanufacturers, whoseproducts have beensellingnonetoo
briskly, are joining in the effort-with fingerscrossed. R-E
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BY ANY MEASURF 

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

New lower price! 
100 MHz 2235 

now just $1650. 

Tek has expanded its 
best -selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Teks revolutionary, 
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 
(13.5 lb.) scopes feature 2 mV' 
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- 
hensive 3 -year warranty'... 
probes... and expert advice. 
One free call gets it all! You 
can order. or obtain literature, 
through the Tek National 

Copyright 01983. Tektronix. Inc All rights reserved TTA -407 -1 
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Marketing Center. Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv- 
ery. Direct orders include 
operating and service man- 
uals, two 10X probes, 15 -day 
return policy. and worldwide 
service back -up. 

Order toll free: 
1- 800 -426 -2200, 
Extension 108. 
In Oregon call collect. 
(503) 627 -9000. Ext. 108. 
epnp FO B Bea vrton. C41 
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Scopes are ut. Lod. CSA and VDE approved 

7Nàronbce 
oorwrmuceuna 

5 

TEK2213/2215/2235
. DUAL TRACE OSC ILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now 60 MHz or100 MHz Tek quality
is just a free phone call away!

Marketing Center. Technical
personnel, expert in scope
applications, will answer your
questions and expedite deliv
ery. Direct orders include
ope rating and service man
uals, two 10X probe s, 15-day
return policy, and world wide
service back-up.

New lower price!
100 MHz 2235

now just $1650.

Order toll free:
1-800-426-2200,
Extension 108.
In Oregon call col lect:
(503) 627-9000, Ext. 108.
t Price FOB . Beaverton. OR.
"3-year warrantyincludes CRTandappliesto 2000
family oscilloscopes purchased after1/1/83.
ScopesareUL Listed. CSAand VDEapproved,
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2
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4:1
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2

3%

1:5,000
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2213

Variable Holdoff

Input R-C

Accuracy: Vert/Horz

VertiTrig BIW Urnit

Delay Jilt er

Sing le Sweep

Trigger'g Sensitivity

Price

Alternate Sweep

No. of Channels

Bandwidth

Tek has expanded Its
best-seiling 2200 scope line
up to 100 MHz. And brought
It all as close as your
phone. Tek's revolutionary,
reduced-component archit ec
ture brings unprecedented
quality, reliab ility and afford
ability to the 60 MHz 2213
and 2215, and now, the
100 MHz 2235 .

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

Scopes with a compre
hensive 3-year warranty* . ..
probes . . .and expert advice.
One free call gets It alii You
can order; or obtain literature,
through the Tek National

Tektronoo
c....
:>z
c
:>
~

Copyright iCl1983. Tektronix. Inc. All rights reserved. TTA-407-1
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WHAT'S NEWS 

Flicker -free 3 -D movies 
with new stereo system 

Various "3 -D" optical systems 
used in videogames, movies. etc., 
have shown weaknesses. Those 
using red -green eyeglasses limit 
the color spectrum and often 
cause eyestrain. Polarizing sys- 
tems render color better but pro- 
duce ghosting if the viewers head 
is not kept rigidly vertical. 

In a new system, originated by 
Stereographics Corp. of San 
Rafael, CA, glasses are used in 
which the left and right lenses are 
triggered alternately on and off in 
sync with the program Source (vid- 
eo games, computer software. vid- 
eotape, stereoscopic microscope, 
or video camera). 

The stereoscopic program 
source is connected to a "black 
box-, which decodes the image for 
each eye and keeps it in sync with 
the electro- optical shuttering 
glasses. 

In earlier versions of the system. 
the glasses are connected to the 
black box by wire. In later systems. 
infrared rays or ultrasonic waves 
have been used experimentally. 

New Tektronix shutter 
makes color from 
black and white 

Tektronix announces that it 
plans to sell its new Liquid Crystal 
Color Shutter (LCCS) first demon- 
strated in May, 1983, on a contract 
basis to customers outside the 
company. The decision is based on 
a feeling that the cost -effective ap- 
plication of that color technology 
extends beyond the company's 
product lines 

With the new shutter, a mono- 
chrome display tube is used. pref- 
erably one whose output peaks in 
the red and green portions of the 
spectrum. It is activated in field - 
sequential manner, which is remi- 
niscent of the old CBS color- televi- 
sion proposal. 

The color shutter consists 
basically of a sandwich of special 
polarizers and Tektronix s proprie- 
tary liquid- crystal pi -cell, which 
acts as a switchable, red -green 
birefringent filter that switches be- 
tween two states, the first allowing 
red to pass and then green. The 
alternate fields. viewed through the 
different colored polarizing filters, 
are integrated by the viewers eye 

to produce color images. The full 
range of colors between red and 
green can be achieved through the 
varying intensity of the two primary 
colors -or in lower -cost instru- 
ments a simple three -color display 
(red, green, yellow) can be used 

Earlier attempts to produce a 
field -sequential system have not 
been entirely satisfactory, largely 
due to the long switching time of 
the cells available. The new Tex - 
tronix cell has a switching time be- 
tween 2 and 5 milliseconds, as 
compared to tens of milliseconds in 
older types. 

Cellular mobile radio 
approved in Pittsburgh 

The first cellular mobile fran- 
chise was granted through a com- 
parative hearing process to MCI 
Communications Corp. A con- 
struction permit for a system in 
Pittsburgh was awarded the com- 
pany by an FCC judge, and MCI 
stated that it would begin operation 
as soon as it received authorization 
from the Pittsburgh Public Utilities 
Commission. We should be oper- 
ational by early 1984: said an MCI 
spokesman. 

Cellular radio (Radio -Elec- 
tronlcs, p 41, Feb. 1982 and p 6, 
July 1983 ) is a technology that per- 
mits 'virtually unlimited" mobile 
and portable telephone service in 
an area. The FCC will allow two 
competitors in each market desig- 
nated for cellular service. 

MCI estimated that its con- 
struction costs will run over $7 mil- 
lion, and expects first year 
revenues to be nearly $1 million 

New electronic mail 
is faster and cheaper 

MCI has introduced an elec- 
tronic mail system that it claims is 
faster and can be as much as 90 
percent cheaper than comparable 
time -sensitive mail services. The 
new service provides a variety of 
speeds and delivery systems, from 
Instant," delivered electronically 

in seconds, to next -day delivery by 
local regular mail. 

MCI Mail can be used with al- 
most any personal computer, word 
processor. electronic typewriter, 
data terminal, Telex, or other digital 
communications device. The mes- 
sages can be printed on laser - 
printed replicas of the customers 
letterhead and signed with pre -reg- 

istered, laser -printed signatures 
If the recipient has no terminal, 

the mail is routed via MCI's network 
to the MCI postal center nearest 
the recipient for laser printing and 
mail delivery. 

There are four delivery and rate 
options. 

Instant -from terminal to termi- 
nal via MCI's electronic mailbox, at 
a cost of about $1.00. 

Four-hour- hard -copy delivery 
by courier anywhere within the 
metropolitan areas of 15 major cit- 
ies. Cost for that service is about 
525.00. 

Overnight -(by noon). Delivery 
by courier in 20.000 continental 
U.S. cities. Cost. about 56.00. 

MCI letter -Transmitted elec- 
tronically to the nearest MCI postal 
center, then delivered via local mail 
service. Cost, about S2.00. 

512 -kilobit memory IC 
developed by IBM 

An experimental version of a 
new computer -memory IC with a 

capacity of 512 Kilobits was an- 
nounced by IBM this past October. 
The new IC is said to be the biggest 
single product in the history of mi- 
croelectronics. 

The new IC, if found to be adapt- 
able to mass production. will be 
most useful in large -scale systems 
like IBM's 308X line. which are ca- 
pable of executing up to 23 million 
instructions a second. 

A new "square look' 
for RCA picture tubes 

RCA announces that it is de- 
veloping several new sizes of 
color -picture tubes that will provide 
squarer screens and a new look' 
for future TV receivers. The new 
tubes will come out in 26 -inch, 20- 
inch, 16 -inch, and 14 -inch, (diago- 
nal) picture sizes. 

Existing picture tubes -in 13, 15, 
19, and 25 -inch sizes -are so de- 
signed as to curve inward at the 
sides and round off the corners of 
the viewing screen. That reduces 
the sharpness in the corners of the 
picture The new "full square tube 
provides a more pleasing rec- 
tangular picture, with greater pic- 
ture area to enhance television 
viewing. 

The new tubes will be available 
for sale to TV receiver manufac- 
turers beginning in 1984 R -E 
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istered, laser-printed signatures.
If the recipient has no terminal,

the mail is routed via MCl's network
to the MCI postal center nearest
the recipient for laser printing and
mail delivery.

There are four delivery and rate
options:

Instant-from terminal to termi
nal via MCI's electronic mailbox, at
a cost of about $1.00.

Four-hour-hard-copy delivery .
by courier anywhere within the
metropolitan areas of 15 major cit
ies. Cost for that service is about
$25.00.

Overnight-(by noon). Delivery
by courier in 20,000 continental
U.S. cities. Cost, about $6.00.

MCI letter-Transmitted elec
tronically to the nearest MCI postal
center, then delivered via local mail
service. Cost, about $2.00.

512-kilob it memo ry IC
developed by IBM

An experimental version of a
new computer-memory IC with a
capacity of 512 Kilobits was an
nounced by IBM this past October.
The new IC is said to be the biggest
single product in the history of mi
croelectronics.

The new IC, if found to be adapt
able to mass production, will be
most useful in large-scale systems
like IBM's 308X line, which are ca
pable of executing up to 23 million
instructions a second.

A new " square look"
fo r RCA picture tubes

RCA announces that it is de
veloping several new sizes of
COlor-picture tubes that will provide
squarer screens and a "new look"
for future TV receivers. The new
tubes will come out in 26-inch, 20
inch, ts-lnch, and 14-inch, (diago
nal) picture sizes.

Existing picture tubes-in 13,15,
19, and 25-inch sizes-are so de
signed as to curve inward at the
sides and round off the corners of
the viewing screen. That reduces
the sharpness in the corners of the
picture. The new "full square" tube
provides a more pleasing rec
tangular picture, with greater pic
ture area to enhance television
viewing.

The new tubes will be available
for sale to TV receiver manufac
turers beginning in 1984. R-E

to produce color images. The full
range of colors between red and
green can be achieved through the
varying intensity of the two primary
colors-or in lower-cost instru
ments a simple three-color display
(red, green, yellow) can be used.

Earlier attempts to produce a
field-sequential system have not
been entirely satisfactory, largely
due to the long switching time of
the cells available. The new Tex
tronix cell has a SWitching time be
tween 2 and 5 milliseconds, as
compared to tens of milliseconds in
older types.

Cellular mobile radio
approved in Pittsburgh

The first cellular mobile fran
chise was granted through a com
parative hearing process to MCI
Communications Corp. A con
struction permit for a system in
Pittsburgh was awarded the com
pany by an FCC judge, and MCI
stated that it would begin operation
as soon as it receivedauthorization
from the Pittsburgh Public Utilities
Commission. "We should be oper
ational by early 1984," said an MCI
spokesman.

Cellular radio (Radio- Elec
tronics, p. 41, Feb. 1982 and p. 6,
July 1983 ) is a technology that per
mits "virtually unlimited" mobile
and portable telephone service in
an area. The FCC will allow two
competitors in each market desig
nated for cellular service.

MCI estimated that its con
struction costs will run over $7 mil
lion, and expects first year
revenues to be nearly $1 million.

New electronic mail
is faster and cheaper

MCI has introduced an elec
tronic mail system that it claims is
faster and can be as much as 90
percent cheaper than comparable
time-sensitive mail services. The
new service provides a variety of
speeds and delivery systems, from
"Instant," delivered electronically
in seconds, to next-day delivery by
local regular mail.

MCI Mail can be used with al
most any personal computer, word
processor, electronic typewriter,
data terminal, Telex,or other digital
communications device. The mes
sages can be printed on laser
printed replicas of the customer's
letterhead and signed with pre-reg-

HAT'S NEWS

Flicker-free 3-D movies
with new stereo system

Various "3-0" optical systems
used in videogames, movies, etc.,
have shown weaknesses. Those
using red-green eyeglasses limit
the color spectrum and often
cause eyestrain. Polar izing sys
tems render color better but pro
duce ghosting if the viewer's head
is not kept rigidly vertical.

In a new system, originated by
Stereographics Corp. of San
Rafael, CA, glasses are used in
which the left and right lenses are
triggered alternately on and off in
sync with the program source (vid
eo games, computer software, vid
eotape, stereoscopic microscope,
or video camera).

The stereoscopic program
source is connected to a "black
box", which decodes the image for
each eye and keeps it in sync with
the electro-optical shuttering
glasses.

In earlier versions of the system,
the glasses are connected to the
black box by wire. In later systems,
infrared rays or ultrasonic waves
have been used experimentally.

New Tektronix shutter
makes color from
black and white

Tektroni x announces that it
plans to sell its new Liquid Crystal
Color Shutter (LCCS) first demon
strated in May, 1983, on a contract
basis to customers outside the
company.The decision is based on
a feeling that the cost-effective ap
plication of that color technology
extends beyond the company's
product lines.

With the new shutter, a mono
chrome display tube is used, pref
erably one whose output peaks in
the red and green portions of the
spectrum. It is activated in field
sequential manner, which is remi
niscent of the old CBS color-televi
sion proposal.

Th e color shutter consists
basically of a sandwich of special
polarizers and Tektronix's proprie
tary liquid-crystal pi-c ell , which
acts as a switchable, red-green
birefringent filter that switches be
tween two states, the first allowing
red to pass and then green. The
alternate fields, viewed through the
different colored polarizing filters,
are integrated by the viewer's eye
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The Digital 
vs. Analog 

battle is over. 
$ 85 [ buys you the new champion. 

The new Fluke 70 Series. 
They combine digital and analog displays for 

an unbeatable two -punch combination. 

Now, digital users get the extra resolution of a 

3200 -count LCD display. 

While analog users get an analog bar graph for 

quick visual checks of continuity, peaking, nulling 

and trends. 

Plus unparalleled operating ease, instant 

autoranging, 2,000+ hour battery life and a 

3 -year warranty, 

All in one meter 

Choose from three new models. The Fluke 

73, the ultimate in simplicity. The feature - packed 

Fluke 75. Or the deluxe Fluke 77, with its own 

multipurpose protective holster and unique 
"Touch Hold" function (patent pending) that cap- 

tures and holds readings, then beeps to alert you. 

Each is Fluke -tough to take a beating. 

American -made, to boot. And priced to be, quite 

simply, a knockout. 

For your nearest distributor or a free brochure, 

call toll -tree anytime 1- 800 -227 -3800, 
Ext. 229. FrOm outside U S . call 1- 402 -496.1350 E,4 229 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

41963 Join Fluke M4 Co . Inc All ngtts reserved 

Fluke 73 Fluke Fluke 77 
ses s99 rn 
Avbçrtqn, tsph kebato Copal b4'w4 MO* 
wa ems. sOt twat rats crow >a mk wa corn >oA mA 
est toa Ng toa lest 

k/7roe ki04 coterurl kW* win// 
0 7% box t: mac/ kl0irye/rYrt hot' loth HOT WW1 
2000- rou OeOwy ¡et 0 st Oö.c w: tccvrcY ktbirtpt/a^pe tgla 
lily rowdy 2000- Nu' Miry is OA mac ac =sic/ 

3- v. Wail 2000- nwu OrerMe 
yai .rrr4 

SuOpnea u S wst pro tttsow Oaoor > t%i 

FLUKE 

Mubprpose now 

Fluke 77
$129'

Fluke 75
$99'

Fluke 73
$85'

The Digital
vs.Analog

battle is over.
$85 * buys you the new champion.

The new Fluke 70 Series.
They combine digital and analog displays for

an unbeatable two-punch combination.
Now, digital users get the extra resolution of a

3200-count LCD display.
While analog users get an analog bar graph for

quick visual checks of continuity, peaking,nulling
and trends.

Plus unparalleled operating ease, instant
autoranging,2,000+ hour battery life and a
3-year warranty. .

All in one meter.
Choose from three new models.The Fluke

73, the ultimate in simplicity. The feature-packed
Fluke 75. Or the deluxe Fluke 77,with itsown
multipurpose protective holster and unique
"TouchHold" function (patent pending) that cap
tures and bolds readings, then beeps to alert you.

Each is Fluke-tough to take abeating.
American-made, to boot. And priced to be, quite
simply, aknockout.

For your nearest distributor or afree brochure,
call toll -free anytime 1-800-227-3800,
Ext. 229. Fromoutside U.S.,call1-402-496-1350,Ext.229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Analog/digitaldisplay
Volts. ooms, lOA.diode
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Analog/digital display
Volts, ohms, lOA. ,rnA.
diode tesl

AnaloQldigital display
Volts. ollms,lOA, mA,
diode test

' Suggested U.S. listprice.effective October " 1963
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01003 JollnFlukeMfg.Co., Inc. All rightsreserved
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SATELLITE /TELETEXT NEWS 

GARY ARLEN 
CONTRIBUTING EDITOR 

TRANSTEXT TO 
OFFER 

SERVICES 

Transtext " -a hybrid telephone -cable TV package offering home banking, shopping, infor- 
mation retrieval, energy management, security and other two -way services through a "gray 
box' -will be tested early next year. More than a dozen major companies, including Southern 
Bell Telephone. Georgia Power, a data -management company, cable -TV operators, and a 
home -computer retailer, are taking part in the experiment, which is being set up in a suburban 
Atlanta community. 

The Transtext system includes delivery of video still- frames on demand when a customer 
pushes buttons on his telephone keypad: images are delivered via the cable -TV hook -up into 
a standard TV set. Conventional teletext information plus other sophisticated interactive 
services will be part of the package being tested, with an eye toward future national service 
possibly by next year (1985). Energy companies are interested in Transtext because the 
system can handle meter reading plus peak -load management. 

Transtext is said to include a "breakthrough" facility that allows users to capture and 
manipulate video material that is fed through a one -way cable channel for downstream 
delivery: a telephone -line hookup is used for upstream transmission. At the technological 
heart of the system is a "superswitch gateway," which is an upgraded version of the Local Area 
Data Transport (LADT) packet -switched network being used for the south Florida Viewtron 
service. The companies setting up Transtext characterize it as an enhancement of current 
videotex teletext projects offered in a lower- priced package. 

TELETEXT- 
CAPABLE SETS 

Matsushita, unveiling its first line of digital TV sets, which will be sold in the U.S. under the 
Panasonic label by late 1984. has put an unusual emphasis on the equipment's capacity to 
display videotex teletext signals. One of the new Panasonic units is a collapsible, portable unit 
being promoted as a display terminal for videotex and other video -information services. 
Pricing and distribution plans have not been completed. 

The 6.6 -pound portable unit has a 6.3 -inch projection -TV display screen. The digital 
technology will presumably deliver a sharper image when the unit is hooked into a videotex or 
teletext circuit. 

Sony has also published a product -availability list for its line of videotex and teletext 
equipment to be sold in the U.S. during the coming year. The basic Prestel videotex terminal 
costs S912, with optional additions of a S280 full keyboard (as opposed to the small keypad 
that comes with the basic terminal) and a S560 black- and -white printer. Sony's NAPLPS 
videotex decoder will cost S975: the NABTS teletext decoder costs $950. There are no prices 
yet for the optional items that Sony plans to add to its NAPLPS format videotex items, such as 
a remote commander, optional keypad. and full keyboard. Prices are expected to drop 
dramatically after the first round of equipment is introduced. 

SUPERSTATION 
SATELLITE 

The European Broadcasting Union plans to launch a multinational satellite superstation 
during 1984 that will become a commercial TV programming service with up to five hours a 
night of programming. The European superstation will be beamed from Holland's transponder 
on the European Communications Satellite. The Pan -European Broadcast Satellite will in- 
clude programming from England. West Germany. Sweden, Italy, Holland, Ireland, and 
Switzerland. EBU expects that the satellite broadcasting project may help European viewers 
bypass the cable TV systems that are now being built or planned in many European coun- 
tries-an issue that is sure to raise political problems. Plans also call for commercials on the 
satellite service. a fairly unusual situation in Europe. where commercials are rare on the 
government owned broadcast TV channels. 

AROUND THE 
SATELLITE 

CIRCUIT 

AT &T has launched the first of its three Telstar 3 domestic satelites, with two others due to 
go up on the space shuttle in 1984 and 1985. Each bird will have 30 transponders. 

RCA Astro- Electronics will build three high -powered Ku -band DBS satellites for sister 
company RCA Americom, at a total cost of more than $120 million. The first of this new 
generation is due to be launched in 1985, with all three slated for orbit by 1987. R -E 
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"Transtext"- a hybrid telephone -cable TV package offering home banking , shopping , infor
mation retrieval, energy management, security and other two-way services through a "gray
box"- will be tested early next year. More than a dozen major companies , including Southern
Bell Telephone, Georgia Power, a data-management company, cable-TV operato rs, and a
home-computer retailer, are taking part in the experiment, which is being set up in a suburban
Atlanta community.

The Transtext system includes delivery of video still-frames on demand when a custome r
pushes buttons on his telepho ne keypad ; images are delivered via the cable-TV hook-up into
a standard TV set. Conventional teletext information plus other sophisticated interactive
services will be part of the package being tested, with an eye toward future national service
possibly by next year (1 985). Energy companies are interested in Transtext because the
system can handle meter reading plus peak-load management.

Transtext is said to include a "breakthrough" facility that allows users to capture and
manipulate video material that is fed through a one-way cable channel for downst ream
delivery; a telephon e-line hookup is used for upstream transmission. At the technological
heart of the system is a "superswitch gateway," which is an upgraded version of the Local Area
Data Transport (LADT) packet-switched network being used for the south Florida Viewtron
service. The companies setting up Transtext characterize it as an enhancement of current
videotex/teletext projects offered in a lower-priced package .

Matsushita , unveiling its first line of digital TV sets, which will be sold in the U.S. under the
Panasonic label by late 1984, has put an unusual emphasis on the equipment's capacity to
display videotex/teletext signa ls. One of the new Panasonic units is a collapsible, portable unit
being promoted as a display terminal for videotex and other video- information services.
Pricing and distribut ion plans have not been completed.

The 6.6-pound portable unit has a 6.3-inch projection-TV display screen. The digital
technology will presumably deliver a sharper image when the unit is hooked into a videotex or
teletext circuit.

Sony has also published a product-availability list for its line of videotex and teletext
equipment to be sold in the U.S. dur ing the coming year. The basic Prestel videotex termina l
costs $912, with optional additions of a $280 full keyboard (as opposed to the small keypad
that comes with the basic terminal) and a $560 black-and-white printe r. Sony's NAPLPS
videotex decoder will cost $975; the NABTS teletext decoder costs $950. There are no prices
yet for the optional items that Sony plans to add to its NAPLPS format videotex items, such as
a remote commander, optional keypad , and full keyboard . Prices are expected to drop
dramatically after the first round of equipment is introduced .

The European Broadcasting Union plans to launch a multinational satellite superstation
during 1984 that will become a commercial TV programming service with up to five hours a
night of programming.The European superstation will be beamed from Holland 'stransponder
on the European Communi cations Satellite. The Pan-European Broadcast Satellite will in
clude programming from England, West Germany, Sweden, Italy, Holland , Ireland, and
Switzerland . EBU expects that the satellite broadcasting project may help European viewers
bypass the cable TV systems that are now being built or planned in many European coun
tries-an issue that is sure to raise political problems. Plans also call for commercials on the
satellite service, a fairly unusua l situation in Europe, where commercials are rare on the
government owned broadcast TV channels .

AT&T has launched the first of its three Telstar 3 domestic satelites, with two others due to
go up on the space shuttle in 1984 and 1985. Each bird will have 30 transponde rs.

RCA Astra-Electronics will build three high-powered Ku-band DBS satellites for sister
company RCA Americom, at a total cost of more than $120 million. The first of this new
generation is due to be launched in 1985, with all three slated for orbit by 1987. R-E
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The 100MHz scope 
that won the largest scope 
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IFTTERS 
Address your comments to: Letters, Radio -Electronics, 

200 Park Avenue South, New York, NY 10003 

VOLTAGE -REGULATOR CIRCUIT 
I would like to comment on the high- current 

voltage -regulator circuit that Robert 
Grossblatt presented in the "Drawing Board" 
department, for July 1983. Although Mr. 
Grossblatt's circuit certainly works, it suffers 
from two drawbacks: First, it uses two expen- 
sive PNP power transistors. and, second, it is 
more complex than it needs to be. 

National Semiconductor's Voltage Regula- 
tor Handbook suggests the following circuit 
(Fig. 1). 

FIG. 1 

FIG. 2 

This circuit uses the regulator's internal 
short -circuit protection to protect the transis- 
tor as well. The current through Q1 is R2 R1 
times the regulator current, so the short -cir- 
cuit current through 01 is R2 R1 times the 
regulator's short -circuit current. Assuming 
appropriate heat -sinking, the regulator's ther- 
mal protection will also be extended to 01. 

For typical applications. National recom- 
mends the following components' 01- 
2N4398,01-1N4719. R2 R1 =3. R3 -5 to 10 
ohms. 

Instead of using the expensive PNP power 
transistor, a small PNP transistor and an NPN 
power transistor can be combined as shown 
in Fig 2 

LAWRENCE J JONES 
Cincinnati, OH 

The short- circuit protection in the .'805 was 
designed to handle the current capabilities of 
the 7805 Aside from dunking it in liquid nitro- 
gen, you must have external protection if you 
use a pass transistor to increase the current. 
The circuit you sent will dump all the short - 
circuit current through the chips internal pro- 

tection and, believe me. you ll fry the chip ... 

absolutely. You must provide another path for 
the excess current, as I did with 02. The 
capacitors I indicate are needed for obvious 
reasons, and I can only assume that you left 
them out to make the drawing simpler The 
same goes for the diode, D1, I used to protect 
against an input short. 

As far as expense goes, the transistors 
needed only have to handle the current gen- 
erated by the circuit that I developed, and you 
can get them for under 51.00 -about the 
same cost as the transistor you showed in 
your drawing. In any event, expense is a 
minor factor if the circuit cashes in the first 
time you have a short circuit. Remember - 
always design for worst case operation. be- 
cause Murphys Law shows clearly that pessi- 
mism can save you a lot of time and money 
ROBERT GROSSBLATT 

THE KAYPRO II 

I was very interested in reading your review 
of the Kaypro Il portable computer in the April 
1983 Radio -Electronics. Having just sold my 
Osborne so that I might get the Kaypro. //, I 

expected the review to confirm my good judg- 
ment. Instead, I was amazed at the very su- 
perficial coverage of a most excellent 
product 

The price stated tor the Kaypro double den - 

sity. 51795. is correct; but the price for the 
double -density Osborne is 51995. In addition. 
you must add 5250 for the 80 -line conversion, 
plus about 5150 for a monitor big enough to 
see. plus 540 for a connector -bringing the 
total to 52185. or about 5400 more for a some- 
what similar product. 

Software includes. as stated. Perfect Wri- 
er, Speller, Calc, and Filer. Profit Plan. an 
extremely flexible calculating spreadsheet 
and table maker; S- BASIC, a translator of a 
BASIC programs into machine language. so 
that they can run many times faster. and CP 
M. Not advertised. but also included with the 
CP M. are DDT, a well -known program de- 
bugger. and XAMN. a progam to examine a 
faulty disk and salvage it and the program 
Also included are Microsoft's BASIC -80 and 
The Word Plus. Wayne Holders The WORD 
Plus is fantastic; it has a 45.000 -word diction- 
ary. and a small -file specialty dictionary. It 

also has a word count, hyphen helper. a "in- 
context" one line viewer. plus FIND (h ?t ?o?s 

hotdogs) and Anagrams. One of the ad- 
vantages of the four Perfect programs is that 
they have a common keyboard language You 
don't have to relearn for each program. and 
they can also co- mingle in the same edited 
product. Also included are about a dozen 
choke games that my kids enjoy and. I must 
confess. have been known to entrap me, too 

Your reviewers comment that the Kaypro Il 

falls down on screen usability- would be 
good for a laugh if he were not serious. After 
using that scrolling postage stamp- on the 
Osborne. he has to be kidding! As for the 
'green on green", has he never heard of a 
blanking -level adjustment? Every CRT has 
one; some use it for a brightness control 
(cheap design). Kaypro has a true video -level 
adjustment, and the blanking level is an inter- 
nal pot Maybe that is why he sometimes sees 
nose. It will take his service man about three 
minutes to adjust. His soft -touch" keyboard 
complaint just is not valid. He just plain hasn't 
gotten used to things other than his 1936 
Underwood The Keytronics keyboard is 
used on some of the most expensive units 
around And what's that 'outer glass defeats 
the matte finish on the inner surface- that he 
talks about? All CRT's have bonded safety 
glass; there is no inner -outer glass". RF 
nose? A high -resolution system means fast 
nsetimes. infinitely rich in odd harmonics. 
And that CRT screen is a big window for them 
to get out of. I've designed high -rise monitors 
for the military _ shielding is a very tough 
problem. Who wants mesh screens over the 
face of the CRT? 

Getting down to the nitty -gritty of what a 
computer is all about, why couldn't the re- 
viewer point out the split- screen capability? 
The screens can scroll independently, and in 
the spreadsheet mode they can also scroll 
horizontally. either locked or separate Why 
not tell about the seven- buffer capacity that 
keeps different files at your fingertips, doing 
its own auto -swapping to the disk to keep up 
with your usage? It makes any multiple -file 
work easy. and I can't name another comput- 
er that has it Why not tell how easy it is to 
move the cursor, by letter. word, line, sen- 
tence. paragraph. screen, or file? Why not 
describe how easy it is to delete? I'm at a loss 
to think of anything that it can't do 

The computer is easy to use The keyboard 
will sit in your lap. It has a telephone -type 
coiled cord .. not a cable off some power tool. 
How about not having your desk cluttered 
with wires of all types? The connectors are at 
the back. out of the way. where they belong 

Mr. Osborne really started something. But 
now the competition will be hard to catch. The 
Kaypro II is a great machine. with great soft- 
ware. at a great price Lets hear it like it really 
is' 
HARVEY DEGERING 
Pasadena. CA 

HORIZONTAL VERTICAL 
OSCILLATORS 

I have read most of your June 1983 issue 
with interest. However. I believe that Jack Darr 
has a problem on page 98 (Service Clinic ") 
wherein he says: Since the horizontal -sync 

LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

The short-circuit protection in the 7805 was
designed to handle the current capabilities of
the 7805. Aside from dunking it in liquid nitro
gen, you must have external protection if you
use a pass transistor to increase the current.
The circuit you sent will dump all the short
circuit current through the chip 's internal pro-

VOLTAGE-REGULATOR CIRCUIT
I would like to comment on the high-current

vo ltage- reg ulator c ircuit t hat Rob ert
Grossblatt presented in the "Drawing Board"
department, for July 1983. Although Mr.
Grossblatt 's circuit certa inly works, it suffers
from two drawbacks: First , it uses two expen
sive PNP power transistors, and, second, it is
more complex than it needs to be.

National Semiconductor's Voltage Regula
tor Handbook suggests the following circuit
(Fig. 1).

HORIZONTAUVERTICAL
OSCILLATORS

I have read most of your June 1983 issue
with interest. However, I believe that Jack Darr
has a problem on page 98 ("Serv ice Clinic")
wherein he says: "Since the horizontal-sync

"falls down on screen usab ility " would be
good for a laugh if he were not serious . After
using that "scrolling postage stamp" on the
Osborne , he has to be kidding! As for the
"green on green", has he never heard of a
blanking-level adjustment? Every CRT has
one; some use it for a brightness contro l
(cheap design). Kaypro has a true video-level
adjustment, and the blanking level is an inter
nal pot. Maybe that is why he sometimes sees
noise. It will take his service man about three
minutes to adjust. His "soft-touch" keyboard
complaint just is not valid. He just plain hasn't
gotten used to things other than his 1936
Underwood. The Keytronics keyboard is
used on some of the most expensive units
around. And what's that "outer glass defeats
the matte finish on the inner surface" that he
talks about? All CRT's have bonded safety
glass ; there is no "inner-outer glass". RF
noise? A high-resolution system means fast
risetim es, infinitely rich in odd harmonics.
And that CRT screen is a big window for them
to get out of. I've designed high-rise monitors
for the military ... shielding is a very tough
problem. Who wants mesh screens over the
face of the CRT?

Getting down to the nitty-gritty of what a
computer is all about , why couldn't the re
viewer point out the split-screen capability ?
The screens can scroll independently, and in
the spreadsheet mode they can also scroll
horizontally, either locked or separate. Why
not tell about the seven-buffer capacity that
keeps different files at your fingertips, doing
its own auto-swapping to the disk to keep up
with your usage? It makes any multiple-file
work easy, and I can't name another comput
er that has it. Why not tell how easy it is to
move the cursor, by letter, word, line, sen
tence , paragrap h, screen, or file? Why not
describe how easy it is to delete? I'm at a loss
to think of anything that it can't do.

The compu ter is easy to use. The keyboard
will sit in your lap. It has a telepho ne-type
coiled cord ... not a cable off some power tool.
How about not having your desk cluttered
with wires of all types ? The connectors are at
the back, out of the way, where they belong.

Mr. Osborne really started something. But
now the competition will be hard to catch. The
Kaypro 1/is a great machine, with great soft
ware, at a great price. Let's hear it like it really
is!
HARVEY DEGERING
Pasadena, CA

tection and, believe me, you'll fry the chip ...
absolutely. You must provide anotherpath for
the excess current, as I did with 0 2. The
capacitors I indicate are needed for obvious
reasons, and I can only assume that you left
them out to make the drawing simpler. The
same goes for the diode, 01, I used to protect
against an input short.

As far as expense goes , the transistors
needed only have to handle the current gen
erated by the circuit that I developed, and you
can get them for under $1.0D-about the
same cost as the transistor you showed in
your drawing. In any event, expense is a
minor factor if the circuit cashes in the first
time you have a short circuit. Remember
always design for worst case operation , be
cause Murphy 'sLaw shows clearly that pess i
mism can save you a lot of time and money.
ROBERT GROSSBLATT

THE KAYPRO II
I was very interested in reading your review

of the Kaypro 1/portabl e computer in the April
1983 Radio-Electronics. Having just sold my
Osborne so that I might get the Keypro 1/, I
expected the review to confirm my good judg
ment. Instead, I was amazed at the very su
perficial cove rag e of a most excellent
product.

The price stated for the Kaypro double den
sity, $1795, is correct; but the price for the
doub le-density Osborne is $1995. In addition,
you must add $250 for the 80-line conversion,
plus about $150 for a monitor big enough to
see, plus $40 for a connector-bringing the
total to $2185, or about $400 more for a some
what similar product.

Software includes , as stated, Perfect Writ
er, Speller, Calc, and Filer; Profit Plan, an
extremely flexible calculating spreadsheet
and table maker; S-BASIC , a translator of a
BASIC programs into machine language, so
that they can run many times faster, and CP/
M. Not advertised, but also included with the
CP/M, are DDT, a well-known program de
bugger, and XAMN, a progam to examine a
faulty disk and salvage it and the program .
Also included are Microsoft's BASIC-80 and
The Word Plus. Wayne Holder's The WORD
Plus is fantast ic; it has a 45,000-word diction
ary, and a small-file specialty dict ionary. It
also has a word count, hyphen helper, a "in
context" one line viewer, plus FIND (h?t?o?s
= hotdogs) and Anagra ms. One of the ad
vantages of the four Perfect programs is that
they have a comm on keyboar d language . You
don't have to relearn for each program , and
they can also co-mingle in the same edited
product. Also includ ed are about a dozen
choice games that my kids enjoy and, I must
confess, have been known to entrap me, too.

Your reviewer's comment that the Kaypro 1/
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This circu it uses the regul ator's internal
short-circuit protection to protect the transis
tor as well. The current through 01 is R2/R1
times the regulator current, so the short-cir
cuit current through 0 1 is R2/R1 times the
regulator's short-ci rcuit current. Assuming
appropriate heat-sinking, the regulator's ther
mal protection will also be extended to 01 .

For typical applications, National recom
mends the following compone nt s; 01
2N4398,D1-IN4719, R2/R1? 3, R3-5 to 10
ohms .

Instead of using the expensive PNP power
transistor, a small PNP trans istor and an NPN
power transistor can be combined as shown
in Fig. 2.
LAWRENCE J. JONES
Cincinnati, OHen
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Micro -Professor 

microcomputer system 

ruction manuals 

of options and accessories 

;tlhel use, plus a wide range of 

ations 

Learn Computing with the 
Micro - Professor -IP for $199 
The Micro- Professor (MPF -IP) is a 

complete hardware and software system 
that will expose you to the amazing 
world of microprocessors. 
A comprehensive teaching manual gives 

you detailed schematics and extensive 
examples of program code. All of this 
makes for a superb learning tool for 

students, hobbyists and microprocessor 
enthusiasts alike. Also serves as an 

excellent teaching aid for instructors of 
electrical engineering and computer 
science. 

With the Micro - Professor -IP you get: 

Z -80 processor chip 
High quality 49 -key keyboard 
On board 4 K -byte RAM 
On board 8 K -byte ROM including: 
Interactive Monitor 
Une Assembler 
Two Pass Assembler 
Tekt Editor 

Disassembler 
Language options of BASIC and 

FORTH. 

You'll also get a lot more including: 
Built -in speaker 
20 digit alphanumerical green tube 
display. 

48 Input /Output lines 
Battery back -up circuits for RAM 

Bus expandable Z -80' architecture 
Three user's manuals 
Program storage/ reading cassette 

interface 

Options 
Student Workbook(S15) 
Printer (S99) 

Speech Synthesizer Board ($129) 
Sound Generation Board (S99) 
EPROM Programming Board(S169) 
Input /Output and Memory Board(S99) 

MPF -I Micro -Professor 
Z -80' CPU. 2K RAM expandable to 4K, 
2K RAM, sophisticated monitor 
expandable 8K, 6 -digit LED display plus 

a built -in speaker, cassette interface. 
and sockets to accept optional 

CTC /PIO, BUS is 

extendable. As well 
as being an 

exciting learning 
tool, the MPF -1 is 

a great lowcost 
board for OEM's. 

MULTITECH ELECTRONICS INC. 
195 WEST EL CAMINO REAL SUNNYVALE. CA 

94087 U.S.A. TEL: 408.7738400 
TLX: 176004 MAC SUVL FAX 408.7498032 

'Z SO N uM,,,ark d Züot In 

Distributor list 
U.S.A 

Leanly Labs. INC. 
P.O. Box 122 

2alhoun, GA 30701 

TEL: 404.829.1521 

Technical Laboratory 
Systems. INC. 
P.O. Box 218609 
Houston. TX77218 
TEL: 713. 465 -9793 

SIVAD INC 
P.O. Box 16664. 
Jackson, MS39206 
TEL: 601-355-3110 

L.A.B. Corporatio 
4416 River Road 
Afton. MN 55001 
TEL: 812 -436.1169 

Etroeks 
3928 148th N.E. 
Redmond WA 98052 
206-881-0857 

DIGIAC CORP. 
175 Engineers Road, 

Smithtown. N.Y. 11787 

TEL: (516) 273 -8600 

Canada 
Future Electronics INC. 

Moetreal 
237 Hymus Boulevard 
Pointe Claire. Quebec 
H9R 5C7 

TEL: (514) 694-7710 
OTTAWA 
Boxter Centre 
1050 Boxier Road, 

Ottawa. Ontario K2C 
3P2 
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Vancouver 
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105 Taipei, Taiwan. R.O.C. 
Tel: 02-769-1225 Tlx: 19162 MULTIIC 

23756 MULTIIC 

Learn Computing with the
Micro-Proiessor-IP lor $199
The Micro-Professor (MPF-IP) is a
complete hardware and software system
that wiIl expose you to the amazing
world of microprocessors .
A comprehensive teaching manual gives
you detailed schematics and extensive
examples of program code. All of this
makes for a superb learning tool for
students, hobbyists and microprocessor
enthusiasts alike. Also serves as an
excellent teaching aid for instructors of
electrical engineering and computer
science.

With the Micro-Professor-IP you get:

• Z·80 processor chip
• High quality 49-key keyboard
• On board 4 K-byte RAM
• On board 8 K-byte ROM including:

• Interactive Monitor

• Line Assembler
• Two Pass Assembler
.Tekt Editor

• Disassembler
• Language options of BASIC and

FORTH.

You'll also get a lot more including:

• Built-in speaker
• 20 digit alphanumerical green tube

display.
• 48 Input/Output lines
• Battery back-up circuits for RAM
• Bus expandable Z-80' architecture
• Three user's manuals
• Program storage! reading cassette

interface

Options
• Student Workbook($1S)
• Printer ($99)
• Speech Synthesizer Board ($129)
• Sound Generation Board ($99)
• EPROM Programming Board ($169)
• Input/Output and Memory Board ($99)

MPf-1 Micro-Professor
Z-80' CPU, 2K RAM expandable to 4K,
2K RAM, sophisticated monitor
expandable 8K, 6-digit LED display plus
a built-in speaker, cassette interface•
and sockets to accept optional

CTC/PIO, BUS is
extendable. As well
as being an
exciting learning
tool, the MPF-I is
a great lowcost
board for OEM's.
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frequency Is a multiple of the vertical -sync 
frequency ... ". 

The ratio of 15.750 to 60 is 262.5. of course. 
and cannot be considered compatible with 
counting. When I first derived a raster in the 
late 40's, I started with a 31.500 -cycle oscilla- 
tor. 

Next he says that the system uses no os- 
cillators. Without them, in the absence of sig- 
nals. the sweeps would collapse and there 
would be no high or boost voltages That 
would not be conducive to well -being. me- 
thinks. 

Perhaps the IC is doing something that it is 
not telling him. For example, phase-locked 
loops are built using the oscillator, phase 
comparator. and counters for multiple out- 
puts. And. of course, they will lock a 31.500 
oscillator to a 15.750 sync pulse ... 

Incidentally. I am not acquainted with the 
circuits to which he alluded. 

I like your magazine, also Jack Darr's 
items. 
L.D. SMITHEY, 
Pacific Palisades, CA 

Dear Mr Smithley: 
Thank you for your letter. I'll give you one: I 

did say No horizontal vertical oscillators. 
There aren't any discrete oscillators as we 
used to have. but there would have to be 
some kind of "keep alive" circuit in there to 
make a raster with no signal. I should have 
made that plainer 

The horizontal frequency is a multiple of the 
vertical -sync frequency. In fact. in a color set. 
everything is a multiple of the horizontal fre- 
quency$ Even the 3.58- MHz color oscillator. 
which isn't 3.58. but is rounded off from 

3.574595 MHz. That odd frequency was 
chosen to allow 'frequency interleaving" in 
the composite TV signal; the horizontal fre- 
quency isn't 15.750 any more but something 
like 15,749 or so (I can never remember it!) 
Vertical frequency is now 59.94 Hz-not even 
a nice 60. Hz. Same reason. So. the count- 
down ICS can divide or multiply those odd- 
balls and come up with the proper 
frequencies for the sweep. I know that it does 
work. and the tests mentioned in the article 
are valid. 

Thanks for catching the error about no os- 
cillators. One other reader has already men- 
tioned that. and there'll be more. Keep those 
cards and letters coming, folks. 

Hope that helps a bit, and good luck. 
JACK DARR 

PORTABLE CASSETTE 
RECORDERS 

Some months ago (September 1982). you 
ran an article on servicing small. portable 
cassette recorders. As a service technician, I 

read and enjoyed the article, but there were 
two important parts missing. For the benefit of 
other service technicians who repair those 
little horrors. here they are: 

First. you have a recorder which plays back 
perfectly. but will not record at all, or records 
weakly and distortedly. If everything else 
checks out OK. change the head: that usually 
cures the complaint. Use a scope to check 
the signal on the head terminals 

Some of the cheaper recorders use DC for 
recording bias. as well as for erasing. Those 
are easy to troubleshoot -the scope clearly 
shows the presence or absence of signal at 

the head terminals. However, many record- 
ers- even some real cheapies -use AC HF 
bias on the record head. and those are more 
difficult to troubleshoot with a scope. That's 
because the audio signal appears as ampli- 
tude modulation on the HF bias. and not with 
any great amplitude either -but it can be 
clearly seen as a ripple on top and bottom of 
the steady-state HF bias. 

That is sufficient to modulate the tape, and 
if seen on a recorder that refuses to record. 
change the head. That cures 95 °. of such 
complaints. 

Another fault not mentioned in the article is 
when a recorder winds the tape around the 
drive spindle or simply spews tape Out In 
nearly every case. that is due to the take -up 
spool either turning the wrong way or not 
turning at all. 

When the spool is turning the wrong way, 
that is always due to the drive belt. replaced 
by the customer (and some service shops. 
too). passing on the wrong side of the pulley. 
which, in turn, drives the take -up spool. Be- 
fore putting a tape into the recorder, check to 
be sure that the take-up spindle turns coun- 
ter- clockwise. It is a very easy mistake to 
make if a recorder comes in with a broken or 
missing drive belt. 

Finally, here is another hint: The long 
changeover switch. which operates on re- 
cord'. is a source of trouble as well. It you 
have a recorder that is unstable (and even 
expensive machines are prone to that trou- 
ble), just try a good dose of contact cleaner to 
the switch. In probably 75 °. of cases. that will 
solve the problem. 
D.J. BRUYNS 
Rep of South Africa R-E 
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freque ncy is a multiple of the vertical-sync
frequency ...".

The ratio of 15,750 to 60 is 262.5, of course,
and cannot be considered compatible with
counti ng. When I first derived a raster in the
late 40's, I started with a 31.soo-cycle oscilla
to r.

Next he says that the system uses no os
ci llators. Without them, in the absence of sig
nals, the sweeps would collapse and there
w ould be no high or boost voltages. That
would not be conducive to well-being , me
th inks.

Perhaps the IC is doing something that it is
not telling him. For example , phase-locked
loops are built using the oscillator, phase
comparator, and counters for multiple out
puts. And, of course, they will lock a 31,500
osc illator to a 15,750 sync pulse ...

Incidentally, I am not acquainted with the
circuits to which he alluded.

I like your magazine , also Jack Darr 's
items.
L.D. SMITHEY,
Pacific Palisades, CA

Dear Mr. Smithley:
Thank you for your letter. 1'1/ give you one: I

did say "No horizontal/vertical oscillators. "
There aren 't any discrete oscillators as we
used to have, but there would have to be
some kind of "keep alive" circuit in there to
make a raster with no signal. I should have
made that plainer.

Thehorizontal frequency is a mumpte of the
vertical-sync frequency. In fact, in a color set,
everyth ing is a multiple of the horizontal fre
quency! Even the "3.58" MHz color oscillator,
which isn 't 3.58, but is rounded off from

3.5 74595 MHz. That odd frequency was
chosen to allow "frequency interleaving" in
the composite TV signal; the horizontal fre
quency isn 't 15,750 any more but something
like 15,749 or so (I can never remember itf)
Vertical frequency is now 59.94 Hz-not even
a nice 60. Hz. Same reason. So, the count
down IC's can divide or mult iply those odd
balls and come up with the proper
frequencies for the sweep. I know that it does
work, and the tests mentioned in the article
are valid.

Thanks for catching the error about no os
cillators . One other reader has already men
tioned that, and there 'll be more. Keep those
cards and letters coming, folks.

Hope that helps a bit, and good luck.
JACK DARR

PORTABLE CASSETTE
RECORDERS

Some months ago (September 1982), you
ran an article on servicing small, portable
cassette recorders. As a service technician, I
read and enjoyed the article, but there were
two important parts missing . For the benefit of
other service technicians who repair those
little horrors, here they are:

First, you have a recorder which plays back
perfectly, but will not record at all, or records
weakly and distortedly. If everything else
checks out OK, change the head; that usually
cures' the complaint. Use a scope to check
the signal on the head terminals .

Some of the cheaper recorders use DC for
recording bias, as well as for erasing. Those
are easy to troubleshoot-the scope clearly
shows the presence or absence of signal at

the head terminals. However, many record
ers-even some real cheapies-use AC HF
bias on the record head, and those are more
difficult to troubleshoot with a scope. That's
because the audio signal appears as ampli
tude modulation on the HF bias, and not with
any great ampl itude either-but it can be
clearly seen as a ripple on top and bottom of
the steady-state HF bias.

That is sufficient to modulate the tape, and
if seen on a recorder that refuses to record,
change the head. That cures 95% of such
complaints .

Another fault not mentioned in the article is
when a recorder winds the tape around the
drive spindle or simply spews tape out. In
nearly every case, that is due to the take-up
spool either turning the wrong way or not
turning at all.

When the spool is turning the wrong way,
that is always due to the drive belt, replaced
by the customer (and some service shops,
too), passing on the wrong side of the pulley,
which, in turn, drives the take-up spool. Be
fore putting a tape into the recorder, check to
be sure that the take-up spindle turns coun
ter-clockwise . It is a very easy mistake to
make if a recorder comes in with a broken or
missing drive belt.

Finally, here is another hint: The long
changeover switch , which operates on "re
cord", is a source of trouble as well. If you
have a recorder that is unstable (and even
expensive machines are prone to that trou
ble), just try a good dose of contact cleaner to
the switch. In probably 75% of cases, that will
solve the problem.
D.J. BRUYNS
Rep. of South Africa R·E
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EQUIPMENT REPORTS 

Philips Model PM 6668 
But before we talk about how the PM 
6668 uses the microprocessor. let's take a 

look at the front panel in more detail to get 
an idea of the counter's functions. 

Controls 
As we mentioned previously, there are 

only three front -panel controls, one of 
which is a pushbutton POWER switch. 
Next to that is another pushbutton switch 
labeled 

rates. 
RATE. You a 

choice of two rates. The first, NORMAL. 
sets the measurement rate to about one 
measurement-per-second. The FAST mode 
sets the rate to about five measurements - 
per second (one measurement every 200 
ms). The fast mode can be used when 
measuring quickly changing frequencies. 

The third control, SENSITIVITY. lets you 
vary the input sensitivity in 6 steps. from 

continued on page 20 
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JUST BY WOKING AT THE PM dxR, You 
might not think that there was anything 
special about it. It's packed in a gray plas- 
tic cabinet and its uncluttered front panel 
has only three controls and two input 
jacks. However, that frequency counter 

from Philips Test and Measuring Instru- 
ments. Inc. (85 McKee Drive, Mahwah. 
NJ 07430) proves that looks can indeed be 

deceiving. 
Its 8048 microprocessor is what sets it 

apart from the run -of- the -mill counter. 
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for all tool kits. field service technicians. and 
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tip: diameter 0.059 inch (1.5 mm). 
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Replacement nozzles available. 
'Dos. not lac ludo .4gpia 
charges nad local tues. 

E A BANTA PLACE C 2.L 
DAVLE TECH INC 2.05 LAWN. L CE 

TEL: 201. 796 -1720 
ELECTRONIC TOOLS dt ACCESSORIES TELE: 968771 

CIRCLE 54 ON FREE INFORMATION CARO 

EQUIPMENT REPORTS

Philips Model PM 6668
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JUST BY LOOKING AT THE PM 6668, YOU

might not think that there was anything
specia l about it . It' s packed in a gray plas
tic cabinet and its uncluttered front panel
has onl y three controls and two input
jacks. However, that frequency counter

Philips

OVERALL
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRICE/
/VALUE

from Philips Test and Meas uring Instru
ment s, Inc. (85 McKee Drive , Mahwah,
NJ 0743 0) proves that looks can indeed be
dece iving .

Its 8048 mic roprocessor is what sets it
apa rt from the run- of-the-mill co unter.

But before we talk about how the PM
6668 uses the microprocessor, let 's take a
look at the front panel in more detail to get
an idea of the counter's functio ns.

Controls
As we menti oned previously, there are

only three front-panel controls, one of
which is a pushbutton POW ER switch .
Next to that is another pushbutton switch
labeled MEASUREMENT RATE. You have a
choice of two rates. The first , NORMAL ,

sets the measurement rate to abo ut one
measurement-per-second. The FAST mode
sets the rate to about five measurements
per second (one measurem ent every 200
ms). The fast mode can be used when
measuring quickly changing frequencie s.

The third contro l, SENSIT IVITY, lets you
vary the input sensitiv ity in 6 steps , from

continued all page 20
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eliminating the need for separate soldering Ir
and desold er pump. No shop air required. Essential

for all to ol kits, field service technicians. and
repairmen, as well as production applications. Vacuum

chamber Is eas ily removed for cleaning or replacement.
Replacem ent tips ava ilabl e. Tool is supplied with SAT·6·059

tip; diam eter 0.0 59 inch (1,5 mm).
FEATURES:
• Se lfcontained suction power and heating element.
• Economica l.
• L1ghtwelgh t 4oz. (1l3gms).
• Com pact size 101f4 inches (26 em ).
• Replacem ent nozzles availabl e.

~~DAVLETECHINC
ELECTRONICTOOLS & ACCESSORIES TEL~E,;:: 9:6.",.8,...7.l.7~1 --,
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FREQUENCY COUNTERS to 1.3 GHZ 
By OPTOelectronics inc. Ft. Lauderdale, Florida 

EST 1974 

MODEL K-7000-AC 10 Hz to 550 MHz counter. 50 Ohm & 1 Megohm in- 
puts via BNC type connectors on rear panel. This model is available 
in optional kit form. 

#K7000 -AC counter assembled 115VAC/12VDC S150. 
#K- 7000 -ACK counter kit form 120. 
#Ni- Cad -70S Internal Ni -Cad battery pack 25. 
MODEL LFM:1110 Low frequency multiplier. A frequency counter 
accessory enabling tone frequencies to be counted faster and more 
accurately. Has low pass filter for off -the -air. Tone -squelch 
measurements. BNC input /output. 

#LFM:1110 115VAC/12VDC S150. 
MODEL 7010 -S 10 Hz to 600 MHz counter. 50 Ohm & 1 megohm inputs 
via BNC type connectors on rear panel. x 1 PPM TCXO standard 
10.1 PPM TCXO time base optional for greater accuracy. 10 mV 
average sensitivity. Very compact 6 1/2 digit counter: Size 2" H x 4" 
W x 5" D, 1 lb. 

#7010 -S 600 MHz counter 115 V AC /12 V DC $235. 
#TCXO -80 x 0.1 PPM TCXO time base 75. 
#Ni- Cad -76 Internal NiCad Battery Pack 25. 
MODELS 8007.5, 8010 -S, 8013S Deluxe series with frequency ranges 
of 10 Hz to 700 MHz, 1 GHz and 1.3 GHz. Standard features include: 
external clock input/output, excellent sensitivity, sealed t 1 PPM 10 
MHz TCXO time base, 4 gate times, 9 digit resolution to 175 MHz, 
front panel power jack for optional Broadband Preamp accessory, 
115 V AC or 12 V DC operation, high quality compact construction 
housed in rugged aluminum cabinet. Optional features: internal Ni- 
Cad rechargeable battery operation, precision t 0.1 PPM TCXO or 
x0.05 PPM proportional oven (OCXO) time base. All time base 
oscillators, including the standard TCXO, have 10 turn calibration ad- 
justment accessible from rear panel. Size 3" H x 7 1/2" W x 6 1/2 D. 
2 3/4 lbs. 

#8007 -S 700 MHz counter $350. 
#8010 -S 1 GHz counter 425. 
#8013 -S 1.3 GHz counter 495. 

OPTIONS: 
#TCXO.80 t 0.1 PPM TCXO time base 75. 
#OCXO.80 x 0.05 PPM (prop oven) OCXO time base 125. 
#Ni- Cad -86 Internal Ni -Cad battery pack 60. 
MODEL AP- 8015 -A Broadband Preamp with 25 dB nominal gain from 
1 MHz to 1 GHz, 10 dB gain at 1.3 GHz. Noise Figure less than 5.5 dB. 
supplied with AC adaptor or may be powered from power jack on 
80XX -S series counters. 

#AP- 8015 -A S195. 
#TA -100 Antenna, RF pick-up telescope style with right angle elbow 
and BNC connector $12. 

SIM 

MADE IN USA 

FULL YEAR GUARANTEE - ALL PRODUCTS. 
CERTIFIED NBS TRACEABLE CALIBRATION. 

ALL ALUMINUM CABINETS. 

MOST ITEMS SHIPPED FROM STOCK 
Paces /Speuhutans subrect Io changa wahout fabCe a obbgabon 

MOOR RANGE 
(FROM 10 Hz) 

TIME BASE MARACA SENS1TMTY 

GATE TIMES 

MAX PESOUITION 

SENSITMTY 

CONTRO. 
EXT CLOCK 

INPUT /OUTPUT 

METAL 

CASE 

Pt?OeE 

POMP 
JACK 

MEG) STAB-DESIGN BELOW 

500 MFtr 
A6CNE 

500 MHz 

12 MHz 17 Mtz 00 MN: 175 MHz 

MAX 
FPEQ 

15 my (2) 
K- 7000ÁG 550 MHz 5.24288 -1 PPM -RTX0 -24 D8 4 N/A .1. 1 SEC 10 Hz 100 Hz No No Airs No 

I PPM -TCXO 10 mV 20 mV (3) 

1 7010-5 600 MHz 10.0 MHz 0.1 PPM -TCXO -27 DAM -21 DAM .1. 1. 10 SEC .1042 1012 10 nz 'l los rr, Yes No 

8007.5 700 MHz 

-1 PPM -TCXO (4) 
8010-5 1 G1t2 10.0 MHz -0.1 PPM -TCXO 10 mV 20 mV .01..1. 1. 10 4 Hz I 142 ' 0 H2 Acr: 4 `eS x.: 

-0.05PPM-OCXO -27 DAM -21 DAM SEC 

8013 -S .3 GHz 

OPTOelectronics inc. 
5821 NE 14 AVE. FT LAUDERDALE FL 33334 

VISA TOLL 800 -327 -5912 
COD FREE FLA 305- 771 -2050 

CIRCLE 62 ON FREE INFORMATION CARD 

To US and Canada Add 5% to max of 
510 per order for shipping /handling 
Foreign orders add 15% 

~FREQUENCY COUNTERS to 1.3 GHZ
~ By DPYD lectranics inc. Ft. Lauderdale, Florida

EST. 1974

700 MHz counter $350.
1 GHz counter , 425.
1.3 GHz counter. . . . . . . . . . . . . . . . . . . . . . . . .. 495.

MOST ITEMS SHIPPED FROM STOCK
Prices/ Specifications subject to change without notice or obligation.

#8007·S
#8010-S
#8013-S

• FULL YEAR GUARANTEE - ALL PRODUCTS.
• CERTIFIED NBS TRACEABLE CALIBRATION .

• ALL ALUMINUM CABINETS.

OPTIONS:
#TCXO-80 ± 0.1 PPM TCXO time base 75.
#OCXO-80 ± 0.05 PPM (prop . oven ) OCXO time base 125.
#Ni-Cad·86 Internal Ni·Cad battery pack 60.
MODEL Ap·8015·A Broadband Preamp with 25 dB nominal gain from
1 MHz to 1 GHz, 10 dB gain at 1.3 GHz. Noise Figure less than 5.5 dB.
supplied with AC adaptor or may be powered from powe r jack on
80XX-S series counters.

#AP-8015-A $195.
#TA·100 Antenna, RF pick-up telescope sty le with right ang le elbow
and BNC connector $12.

MODEL K·7000·AC 10 Hz to 550 MHz counter. 50 Ohm &1 Megohm ln
puts via BNC type connectors on rear panel. This model is available
In optional kit form .

#K·7000·AC counter assembled 115VAC/12VDC $150.
#K·7000-ACK counter kit form " 120.
#Ni-Cad·70S internal Ni-Cad battery pack 25.
MODEL LFM:1110 Low frequency multiplier. A frequency counter
accessory enabling tone frequencies to be coun ted faster and more
accu rately. Has low pass filter for ott-the-air. Tone-squelch
measurements. BNC input/output.

#LFM :1110 115VAC/12VDC $150.
MODEL 7010·510 Hz to 600 MHz counter. 50 Ohm & 1 megohm inputs
via BNC type connectors on rear panel. ± 1 PPM TCXO standard
± 0.1 PPM TCXO time base optional for greater accuracy. 10 mV
average sensitivity. Very compact 0 1/2 digit counter: Size 2" H x 4"
W x 5" D, 1 lb.

#7010-S 600 MHz counter 115 V AC/12 V DC $235.
#TCXO-80 ± 0.1 PPM TCXO ti me base 75.
#NI-Cad·76 Internal Ni-Cad Battery Pack 25.
MODEL5 8007·5, 8010·5,8013·5 Deluxe series with frequency ranges
of 10 Hz to 700 MHz, 1 GHz and 1.3 GHz. Standard features include:
external clock input/output, excellent sensi t ivi ty , sealed ± 1 PPM 10
MHz TCXO time base, 4 gate t imes, 9 digit resolut ion to 175 MHz,
front panel power jack for optional Broadband Preamp accessory,
115 V AC or 12 V DC operation, high quality compact construction
housed in rugged aluminum cabinet. Optional features: internal Ni·
Cad rechargeable battery operation, precision ± 0.1 PPM TCXO or
± 0.05 PPM proportional oven (OCXO) time base. All t ime base
oscillators, including the standard TCXO, have 10 turn calibration ad
justment accessible from rear panel. Size 3" H x 7 1/2" W x 6 1/2 D.
23/4Ibs.

#TA·100 Ant.

7010·5

Ap·8015·AMADE IN USA

TIME BASE AVERAGE SENSITMlY

MODEL RANGE FREQ STAB-DESIGN BaON ABCM: GATE TIMES SENSITMTY EXT CLOCK METAl. PROBE
(FROM 10Hz) SOD MHz SOD MHz MAX CONTROL INPUT10UTPUT CASE f'O'M:R

FREQ JACK

15mV (2)
K-~N:; SSO MHz 5.24288 ± 1 PPM-RTXO -24DBM N/A .1. 1SEC 10Hz 100Hz No No 'A'ls No

= 1 PPM-TCXO 10mV 20 mV (3)
7010-5 600 MHz 10.0 MHz ·±O.1 PPM-TCXO -27 DBM - 21 DBM .1.1. 10 SEC .1 Hz 1 Hz 10 HZ 'A'ls No 'A'ls No

8007·5 700 MHz

± 1 PPM-TCXO (4)
8010-5 1 GHz 10.0 MHz ·±O.1 PPM-TCXO 10mV 20 mV .01..1. 1. 10 .1 Hz 1 Hz 10Hz 'A'ls 'A'ls 'A'ls 'A'ls

·±O.OS PPM-OCXO - 27DBM -21 DBM SEC

8013-5 1.3 GHz

OPTOelect r onics inc. VISA TOLL 800-327-5912 To US and Canada Add 5% to max of
MC $10. per order for shipping /h andling

5821 NE 14 AVE. FT. LAUDERDALE FL 33334 COD FREE FLA 305-771 -2050 Foreign orders add 15%
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Now NRI takes you inside. 
the TRS -80 Model III 

microcomputer with disk 
drive to train you at home 

as the new breed of 
computer specialist! 

NRI Teams Up With Radio Shack Advanced Technology 
To Teach You How To Use, Program, and Service 

State -of- the -Art Microcomputers. 
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Now NRI takes you inside.
the TRS·80 Model ill

microcomputer with disk
drive to train you at home

as the new breed of
computer specialist!

NRI Teams Up With Radio Shack Advanced Technology
To Teach You How To Use, Program, and Service

State-of-the-Art Microcomputers.
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Its no longer enough to be just a 

programmer or a technician. With micro- 

computers moving into the fabric of our 

lives (over 250,000 of the TRS -30x" alone 

have been sold), interdisciplinary skills are 

demanded. And NW can prepare you with 

the first course of its kind, covering the 

complete world of the microcomputer. 

Learn At Home In 
Your Spare Time 

With NW training, the programmer 

gains practical knowledge of hardware, 

to design simpler, more effective programs. 

And, with advanced programming skills, 

the technician can test and debug systems 

quickly and easily 

Only NW gives you both kinds of 

training with the convenience of learning at 

home. No classroom pressures, no night 

school, no gasoline wasted. You learn at your 

convenience, at your own pace. let you're 

always hacked by the NRI staff and your in- 

structor. answering questions, giving you 

guidance, and available for special help if 

you need it. 

You Explore the TRS-80 
Model III Inside and Out 

SRI mulling is hands -on training, 
with practical experiments and demonstra- 

tions as the very foundation of your knowl- 

edge. You not only learn to program your 

computer, you learn all about it ... how 

circuits interact . .. interface with other 

systems ... gain a real insight 

into its nature. Under NW's carefully 

planned training, you even install a DISK 

DRIVE verifying its operation at each step. 

lbu also work with a professional 

4- function multimeter, featuring full porta- 

bility and a 31/2-digit liquid crystal display 

Using it along with the exclusive NRI Dis- 

covery lab® and your TRS -80, you perform 

over 60 separate experiments. You learn 
how to troubleshoot and gain greater un- 

with, yours to keep and use for your own 

personal programs, business use. and other 

applications. Additional lessons give you a 

thorough understanding of all the impor- 

tant peripherals. 

Same Training Available 
With Color Computer 
NW offers you the opportunity to 

train with the TRS-80 Color Computer as 

an alternative to the Model Ill. The same 
technique for getting inside is enhanced by 

using the new NRI- developed Computer A- 
ces Card. Only NRl offers you a choice to 

fit your specific training needs. 

Send For Free 
Catalog 

Get all the details on this ex- 

citing course in NW's free, 104 page 

catalog. It shows all equipment, les- 

son outlines, and facts on other elec- 

tronics courses such as Electronic De- 

sign, Industrial Electronics, TV','Audio/ 

Video Servicing ... 12 different ca- 

reer opportunities in all. 

Send today Prepare to take advantage 
of the incredible job and earnings possibili- 

ties of the microcomputer revolution as you 

learn on the worlds most popular com- 

puter. If postcard has been used, write to 

NW Schools, 3939 Wisconsin Avenue. wsh- 
ington, DC 20016. 

Now training includes either the TRSRO Model III 
Microcomputer with Disk Drise or TRS -R0 Color 
Computer with Computer Actrss yard: profes- 
sional LCD multimeter. the NRI Discoen lab; 
and hundreds of demonstrations and experiments. 

derstaniding of any microcomputer from the 

information your testing procedures give 

you. 

TRS-80 Model HI 
With Disk Drive 
Is }burs To keep 

As part of your training, NW sends 

you the TRS-80 Model III microcomputer 

plus DISK DRIVE. 'This functional unit is 

complete with 65 -key keyboard and 12" 

display in one desk -top unit. Its 32 RAN is 

internally expandable to 48K and its BASIC 

language is compatible with most Model I 

software. It features built -in interface for 

parallel printer and disk drive which allows 

for high speed storage and rapid access and 
manipulation of data. This ensures a pow- 

erful and versatile computer at your 

command. 
Along with your multimeter and the 

NW Discovery Lab. this latest concept in 

advanced microcomputers is yours to learn 

cfltt10 s a eraeem t of the Rabo Shad brbwn d tLdt Carp ) 

NRI Schools 
McGraw -Hill Continuing 

)!3141 Education Center 

3939 Wisconsin Ave. 

l i01 Washington, D.C. 20016 

Well give you tomorrow. 

<»z
c»
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NRI NRlSchools
McGraw-Hill Continuing.J ,~ ~ Education Center

. t:j.~ 3939 WisconsinAve.
I.nI. Washington, D.C. 20016
We'll give you tomorrow.

with, yours to keep and use for your own
personal programs, business use, and other
applications. Additional lessons give you a
thorough understanding of all the impor
tant peripherals.

Same Training Available
With Color Computer
NRI offers you the opportunity to

train with the TRS-SO Color Computeras
an alternative to the Model III. The same
technique for gettinginside is enhanced by
using the new NRI-developed Computer tc
cess Card. Only NRI offers you a choice to

. fit your specific training needs.

Send For Free
/ ' ~og
~ I Get all the details onthis ex-
~ citing course in NRI's free, 104 page

catalog. It shows all equipment, les
son outlines, and facts on other elec
tronics courses such as Electronic De

sign, Industrial Electronics, TV!Audio!
Video Servicing .. . 12 different ca-

reer opportunities in all.
Send today. Prepare to take advantage

of the incredible job and earnings possibili
ties of the microcomputer revolution as you
learn on the worlds most popular com
puter. If postcard has been used, write to
NRI Schools, 3939 Wisconsin Avenue, Wash
ington, DC20016.

'fRS-SO Model III
With Disk Drive
Is Yours To Keep

As part of your training, NRI sends
you the TRS-SO Model III microcomputer
plus DISK DRIVE. This functional unit is
complete with 65-key keyboard and 12/1
display in one desk-top unit. Its 32 RAM is
internally expandable to4SKand its BASIC
language is compatible with most Model I
software. It features built-in interface for
parallel printer and disk drive which allows
for high speed storage and rapid access and
manipulation of data. This ensures a pow
erful and versatile computer at your
command.

Alongwith your multimeter and the
NRI Discovery Lab, this latest concept in
advanced microcomputers is yours to learn

Nowtraining includes either the TRS-80 Model III
Microcomputer with Disk Drive or TRS-80 Color
Computer with Computer Access Card; profes
sional LCD multimeter; the NRIDiscovery Lab;
and hundreds of demonstrations and experiments.

derstanding of any microcomputer from the
information your testing procedures give
you.

4-function multimeter, featuring full porta
bility and a 3Yz-digit liquid crystal display.
Using it along with the exclusive NRI Dis
covery Lab®and your TRS-SO, you perform
over 60 separate experirrients. You learn
how to troubleshoot and gain great~r un-

Its no longer enough to be justa
programmer ora technician. With micro
computers moving into the fabric of our
lives (over 250,000 ofthe TRS-SO H t alone
have been sold), interdisciplinary skills are
demanded. And NRI can prepare you with
the first course of its kind, covering the
complete world of the microcomputer.

Learn At Home In
Your Spare Time

With NRI training, the programmer
gains practical knowledge of hardware,
to design simpler, more effective programs.
And, with advanced programming skills,
the technician can test and debug systems
quicklyand easily.

Only NRI gives you both kinds of
training with the convenience of learning at
home. Noclassroom pressures, no night
school, no gasoline wasted. You learn at your
convenience, at your own pace. Yetyotire
always backed by the NRI staff and your in
structor, answering questions, givingyou
guidance, and available for special help if
you need it.

You Explore the 'fRS-SO
Model ill Inside and Out

NRI training is hands-on training,
with practical experiments and demonstra
tions as the very foundation of your knowl
edge. You not only learn to program your
computer, you learn all about it . . . how
circuits interact . . . interface with other
systems . .. gain a real insight
into its nature. Under NRI's carefully
planned training, you even install a DISK
DRIVE verifying its operation at each step.

You alsowork with a professional

(TRS-$O isa trademarkof the Radio Shackd lvisicnofTandy Corp.)
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" Introducing 
the analog /digital 

handheld 
multimeter. 

Fluke 73 
sas 

Fluke 75 Fluke 77 
393 3123 

M,IOp/OQW dsplly IVSMOpidplpl dsouy klalap'd4er *Wise 
Vas [Ms +a doce Volts oevm xN ma we ris 10A ^w 
lest doce hsl dode lest 

Aubrrge h,dsae caruuh Aube* corWUky 

0 7% basic dc =AAR Adam/rave noW buch Nao Mcnm 
2000 nou Weer y Ise 0 51 Casc dc acorn Wbgrge/range MId 
3 yv *warty 2000 NU Caby me 0 31 bow dc xarxl 

3-year .arrrllY 2000 nas Calery ice 

3 ysr +ilrqnfy 
lAdlourpose ^asle 

FROM THE WORLD LEADER 
IN DIGITAL ML(ITIMETERS 

FLUKE 
The Professional Test Equipment Source 

The Instrument Mart 
295 Community Drive. Great Neck. New York 11021 

(516) 487 -7430 outside N Y (800) 645.6535 

Sales, Service, Rental /Leasing Programs 
and Pre -Owned rest Equipment also Available 

EQUIPMENT REPORTS 

continued from page /4 

15 millivolts RMS to 5 volts RMS. Hy 
setting the sensitivity only as high as nec- 
essary, you can reduce the effect of some 
interference. 

At the bottom right of the panel is a 

high -impedance (I megohm) AC- coupled 
input for signals with frequencies from 10 

Hz to 120 MHz. To its left is a 50 -ohm 
AC- coupled RI: input for signals from 50 
MHz to I GHz. 

The accuracy of the counter is deter- 
mined by several factors. The relative fre- 
quency -error (or innaccuracy) can he 

thought of as the sum of three ternis: the 
resolution error, the trigger error. and the 
timebase error. 

The resolution error is equal to LSD/ 
input frequency, where LSD is the Least 
Significant Digit. The LSD vanes de- 
pending on whether the NORMAL or FAST 
mode is in use. (The NORMAL mode yields 
7 -digit resolution, which results in an er- 
ror between I part in IOe' and 1 part in 107. 

The FAST mode yields 6- or 7 -digit resolu- 
tion. which results in an error between 
about I part in 5 x 106 and 1 part in 
5x107. 

The second term is the trigger error, 
which can be written (measurement rate/ 
signal slope) x noise voltage (P -P). We 

LEADER Inar,..,. ern,, C orp 

KEITHLEY, 

11111 AACM. 

INC 

431) HITACHI 

BECKMAN 

tß.1...,. 

POWER OESIGNB 

H /al E 1 

WSA/A PRE CrS,ON 

YEW rTs1 

WESTON 

SOLTEC 
CORPORATION 

CIRCLE 28 ON FREE INFORMATION CARD 

can see that the error decreases as the 
input signal's frequency and signal -to- 
noise ratio increase. 

The final term in the error expression is 
the timebase error. Regardless of its initial 
accuracy, an oscillator's frequency will 
change with time and temperature. 
(That's why an internal adjustment is 
provided.) The standard counter model 
has a temperature stability (referenced to 
25 °C) of I part in 3 x 106 between 20° and 
30 °C. An optional TCXO (or tempera- 
ture- compensated crystal oscillator). 
which the unit we recieved was equipped 
with, improves that figure to 1 part in 
3 x 107. 

The oscillator's aging rate is the long- 
term stability when all factors (tempera- 
ture, voltage, etc.) are held constant. It is 
dependent on the processing of the crys- 
tal. The standard model claims an aging 
rate of 1 pan in 5 X 107 /month, while with 
the TCXO that changes to I part in 107/ 
month. 

If you don't want to use the PM 6668's 
internal oscillator, there is a BNC jack on 
the back of the unit that lets you connect 
your own I0 -MHz oscillator. (A jumper 
inside the case must also be changed if 
you want to do that.) 

Now that you have a general idea of the 
capabilities of this counter. let's take a 

look at how the 8048 microprocessor 
makes the PM 6668 different from con- 
ventional counters. 

Computing reciprocal counter. 
In a conventional counter. the cycles of 

the input wave are counted during a set 
period of time -the gate time. As the fre- 
quency, of the input signal increases. the 
number of cycles that are counted during 
the gate time increases and thus the rela- 
tive resolution is increased. The PM 6668 
(called a computing reciprocal counter by 
Philips) however, uses two counting regis- 
ters that permit high -resolution measure- 
ments on low- frequency signals. The 
event register counts the cycles of the in- 
put wave. while the time register counts 
the cycles from a 10 -MHz reference os- 
cillator. Both counts are sent to the micro- 
processor, which computes event 
counts/(time counts x 10 7) and sends 
that value to the display. The result is a 

resolution of ± I Hz in 10 MHz in the 
NORMAL. mode (I- second gate time). 

The measured frequency is always dis- 
played with maximum resolution without 
overflow -the decimal point and unit 
(Hz. kHz, MHz) are automatically dis- 
played properly. That automatic range se- 
lection is another feature that the 
microprocessor makes possible. 

An available option -one our unit was 
not equipped with -is a rechargeable hat - 
tery pack that fits inside the PM 6668 case 
and permits portable operation. When 
batteries are installed, a low- battery in- 
dicator on the display will become visible 
when there is less than 15 minutes of oper- 
ating time left. The external -oscillator 

Computing reciprocal counter.
In a conventional counter, the cycles of

the input wave are counted durin g a set
period of time-the gate time . As the fre
quency of the input signal increases , the
number of cycles that are counted during
the gate time increases and thus the rela
tive reso lution is increased . The PM 6668
(called a computing reciprocal counter by
Philips) however, uses two counting regis
ters that permit high-resolution measure
ment s on low-frequ enc y signa ls . The
event register counts the cycles of the in
put wave , while the time register count s
the cycles from a IO-MHz reference os
cillator. Both counts are sent to the micro
proce ssor, w h ic h compute s eve n t
counts/(time counts X 10- 7) and sends
that value to the display. The result is a
resolution of ± I Hz in 10 MHz in the
NOR MA L mode (I-second gate time).

The measured frequency is always dis
played with maximum resolution without
over flow- the decim al poin t and unit
(Hz, kHz, MHz) are automatically dis
played properly. That automatic range se
lecti on is a no the r fe a tu re th at th e
microprocessor makes possible.

An available option---on e our unit was
not equipped with-is a rechargeable bat
tery pack that fits inside the PM 6668 case
and permits portable operation. When
batteries are installed , a low-battery in
dicator on the display will become visible
when there is less than 15 minutes of oper
ating time left. The external-osci llator

can see that the error decreases as the
input sign al 's frequency and signal-to
noise ratio increase .

The final term in the error expression is
the timebase error. Regardless of its initial
accuracy, an oscillator 's frequency will
cha nge w it h t im e and temperature .
(That's why an internal adj ustment is
provided .) The standard counter model
has a temperatu re stability (referenced to
25°C) of I part in 3 x 106 between 20° and
30°e. An optional TCXO (or tempera
ture- compen sated crys ta l osc illa tor) ,
which the unit we recieved was equipped
with, improves that figure to I part in
3 X 107 .

The oscillator' s aging rate is the long
term stability when all factors (tempera
ture , voltage , etc.) are held constant. It is
dependent on the processing of the crys
tal. The standard model claim s an aging
rate of I part in 5 X 107/mon th, while with
the TCXO that changes to I part in 107/

month .
If you don't want to use the PM 6668 's

internal oscillator, there is a BNC jack on
the back of the unit that lets you connect
your own IO-MHz oscillator. (A jumper
inside the case must also be chan ged if
you want to do that.)

Now that you have a general idea of the
capabilities of this counter, let 's take a
look at how the 8048 microprocessor
makes ·the PM 6668 different from con
ventional counte rs.

Analog/ digital dl.lplay
Vo lis. ohms. lOA. mAo
diode lesl

Fluke 77
$129

Audibleconllnully
"TouchHold"lunclion
Aulorangelrange hold
03% baSiC de accuracy
200J + hourbanery Ille
3-year warranly
Muilipurpose holster

Analog/ digital dISplay
Volls. ohms. lOA. rnA.
diode lesl

Fluke 75
$99

AudiblecontinUily
Aulorangeirangehold
05%baSiCdcaccuracy
200J + hour banery Ille
3-yearwarranty

thought of as the sum of three terms: the
resolution error, the trigger error, and the
timebase error.

The resolution error is equal to LSD/
input frequenc y, where LSD is the Least
Signi ficant Digit. The LSD varies de
pending on whether the NORMAL or FAST

mode is in use . (The NORMAL mode yields
7-digit reso lution, which results in an er
ror between I part in 106 and I part in 107 .

The FAST mode yields 6- or 7-digit resolu
tion, which results in an error between
abo ut I par t in 5 X 106 and I part in
5 x 107 .

The second term is the trigge r error,
which can be written (measurement rate/
signal slope) x noise voltage (P-P). We

The Professional Test Equipment Source

The Instrument Mart
295 Community Drive, Great Neck, New York 11021
(516) 487 -7430 Outs ide N.Y. (800) 645-6535

FROM T HE WORLD LEADER
IN DIGITAL MULT IMET ERS

=IF:=L::U::K:=E=:t

Aulorange
o7%basiC dcaccuracy
200J+ hour baneryIile
3-year warranly

$85
Aralogidlgltal display
'lolls. ohms. lOA. diode
test

Fluke73

Sales, Service, Rental/Leasing Programs , I'/SA'

. . . and Pre-Owned Test Equipment also Available~

Introduc[lg
the analog/digital

handfield .
multimeter.

•un
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EQUIPMENT REPORTS
continued f rom page 14

15 millivolts RMS to 5 volts RMS . By
setting the sensitivity only as high as nec
essary, you can reduce the effect of some
interference.

At the bottom right of the panel is a
high-impedance (I megohm) 'AC-coupled
input for signals with frequencies from 10
Hz to 120 MHz . To its left is a 50-ohm
AC-coupled RF input for signals from 50
MHz to I GHz.

The accuracy of the coun ter is deter
mined by several factors. The relative fre
quency-error (or innaccuracy) can be
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jack that we just discussed can be replaced 
by a jack for connecting to an external 12- 
volt supply. Complete instructions are 
supplied in the manual. 

Self diagnosis 
Another feature of the PM 6668 is 

the self -diagnosis routine that the micro- 
processor runs through whenever the unit 
is powered up. If a fault is found. then an 
error code (Emrl through Error6) will be 
displayed on the readout. By consulting 
the flowcharts in the service manual. you 
can isolate the fault. Let's give a quick 
example. 

If "Error3" is displayed, you would, as 
the flowchart instructs. interchange two 
IC's that we'll call "A" and "B." If "Er- 
ror2" is then displayed. you know to re- 
place IC "A." However if that error 
message does not appear. then you have to 
check for a reset pulse at IC "A." If that 
pulse is missing. then you have to trace it 
to find the problem. But if the reset pulse 
is there. then the microprocessor must be 
replaced. 

Of course, not all faults are handled by 
error displays. What the microprocessor 
does do is to test program memory and 
data memory; it also tests that the external 
logic can be set to zero. So, for example. a 

power- supply malfunction will not pro- 
duce an error code. But even though there 
are many potential problems that the mi- 
croprocessor will not indicate. you should 
have little problem if something goes 
wrong. As we have come to expect from 
Philips. the service manual is very help- 
ful. It contains troubleshooting instruc- 
tions and circuit descriptions, as well as 

maintenance instructions and perfor- 
mance checks. 

In operation, the PM 6668 worked 
well. It is an easy -to -use instrument. But 
you must be careful to use high -quality. 
shielded test leads to avoid misleading 
readings. That's especially true in noisy 
environments- around computers. for 
example. If you need a lab- quality. high - 
resolution frequency counter that can 
measure up to I GHz. we wouldn't hesi- 
tate to recommend this Philips unit. Its 
base price is S640. With the TCXO op- 
tion. that increases to S820. The optional 
battery pack adds S200 to either unit. R -E 

continued on page 22 
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jack that we just discussed can be replaced
by a jack for connecting to an external 12
volt supply. Comp lete instruc tio ns are
supplied in the manual.

Self diagnosis
Another feature of the PM 6668 is

the self-diagnosis routine that the micro
processor runs through whenever the unit
is powered up. If a fault is found, then an
error code (Errorl through Error6) will be
displayed on the readout. By consulting
the flowcharts in the serv ice manual , you
can isolate the fault. Let's give a quick
example

If " Error3" is displayed, you would, as
the flowchart instructs , interchange two
IC's that we' ll ca ll "A" and "B." If "Er
ror2" is then displayed , you know to re
place IC " A. " However if that e rro r
message does not appear, then you have to
check for a reset pulse at IC "A." If that
pulse is missing , then you have to trace it
to find the problem . But if the reset pulse
is there , then the microprocessor must be
replaced

Of course, not all faults are handled by
error displays. What the microprocessor
does do is to test program memory and
data memo ry; it also tests that the external
logic can be set to zero. So , for example, a .
power-suppl y malfunction will not pro
duce an error code . But even though there
are many potential problems that the mi
croprocessor will not indicate, you should
have litt le problem if something goes
wrong . As we have co me to expect from
Philips , the service manual is very help
ful. It contains troubleshooting instruc
tions and circuit descrip tions, as well as
mainten ance ins tru c t ions and perfor
mance check s.

In operation, the PM 666 8 worked
well . It is an easy-to-use instrument. But
you must be careful to use high-quality,
shielded test leads to avoid misleading
readings. That' s especially true in noisy
enviro nments-around computers, for
example. If you need a lab-quality, high
reso lu tion freque ncy co unte r that ca n
measure up to I GHz, we wouldn' t hesi
tate to recomm end this Philips unit. Its
base price is $640 . With the TCXO op
tion, that increases to $820 . The optiona l
battery pack adds $200 to either unit. R-E

continued on page 22
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Heath EE -101 Operational - 
Amplifier Course 

CIRCLE 102 ON FREE INFORMATION CARD 

HEALTH EE -101 

OVERALL 
PRICE 

EASE ..1111111111.1.1 
OF USE 

INSTRUCTION 

PRICE 
/VALUE 

EI©©O©0hI0 to 

VPI 

AT UM: TIMI: OR ANOTHER DURING EVERY - 
one's involvement with electronics,there 
comes a period when a refresher course 

might be needed. It doesn't matter 
whether you've worked with electronics 
for 25 years or 5 )tars, recent develop- 
ments in the field have almost made it 
mandatory, especially if you want to re- 
main current with up -to -date technology. 

Even in such a take -it -for- granted area 
as operational amplifiers. there may come 
a need for fresh information. The problem 
that arises, though, is where do you get it? 
You can read manufacturers' specifica- 
tions sheets or the latest technical man- 
uals and papers. but those only give you 
the facts and figures. A better alternative 
is the op -amp course offered by Heath 
(Benton Harbor, MI 49022). It's part of 
their electronics technology education se- 
ries and at $44.95 for the text and study 
materials, it's a bargain. 

The Heath Operational Amplifier 
Course (EE -101) combines written theory 
materials and hands -on experiments into 
a package that provides a comprehensive 
overview of operational amplifiers. It's 
more than enough to provide even the 
most jaded veteran of the electronics wars 
with some new insights. 

As usual. when the course first arrived 
in the office. we were quick to inspect the 
contents and we found that everything 
needed to complete it was there. It was 
packaged in a heavy cardboard box, 
which contained a binder, the course ma- 
terial, and parts needed for the course 
experiments. As we were opening the ma- 

terial. we also glanced through it and 
found it was well presented and very read- 
able. 

What's covered 
The course material presents every- 

thing you wanted to know about op -amps, 
but might have been afraid to ask. For 
instance. the first chapter of the course 
takes you through op -amp basics and the 
characteristics of those devices. The sec- 
ond chapter takes you through some basic 
amplifier circuits and discusses the invert- 
ing and non -inverting amplifier. while the 
third chapter (Heath calls them units) 
moves to the differentiator and integrator. 

The fourth chapter moves on to voltage 
and current regulator circuits. while chap- 
ter five takes you through non -linear sig- 
nal- processing circuits and discusses such 
items as comparators and Schmitt Trig- 
gers. Chapter six covers various genera- 
tors. including sinewavc, squarewave, and 
triangular -wave generators. 

Other chapters move on through active 
filters and discuss bandpass filters. state - 
variable filters and notch filters. Single - 
supply operation. including single -sup- 
ply biasing, the inverting amplifier, the 
summing amplifier. and the difference 
amplifier are also covered. 

The final chapter. chapter 10, includes a 

discussion of the instrumentation ampli- 
fier or "committed gain" amplifier. 

As you can see, the Operational -Am- 
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WHY SPEND A FORTUNE ON A 
DIGITAL CAPACITANCE 

METER? 
As a nutter of fact you don t nave to pay 
$180 to 3.500 and up anymore for a Digital 
Capacitance Meter that is both depen- 
(lade and rugged with good accuracy 
The MC100A comes completely assembl- 
ed and undated and al $7995 Is an 
Outstanding value The extensive range of 
30 pF to 9.999 uF Ind external meters re- 

gutred) and true hand held portable sae 
(only 44:' x 2' /i' x 1'N) make the 
MC100A an extremely practical and easy 
to use instrument for the hobbyist techni- 
cian or engineer 
CHECK THESE OTHER FEATURES 

Basic accuracy 2% It one count) on 
pF, nF ranges. S%. (! one count) on uF 
range 
-Uses single 9V battery (not included). 
'Decimal points light up when battery is 
low Or when Capacitor :s ovenange 
'Full 4 digit high efficiency LED display 
uses special circuitry to save on batteries 
Maximum conversen time for 9.999 uF 

is less than 6 seconds 
'Constructed with a tough impact resis- 
tant plastic case 
-90 day parts and labour warranty 
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Heath EE-101 Operationa/
Amplifier Course
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HEALTH

OVERALL
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRIC~VAWE

AT ONE TIME OR ANOTHER DURING EV ERY

one 's involvement with electronics,there
comes a period when a refresher course

might be needed . It doesn't matter
whether you've worked with electronics
for 25 years or 5 years, recent develop
ments in the field have almost made it
mandatory, especi ally if you want to re
main current with up-to-date technology.

Even in such a take-it-for-granted area
as operational amplifiers, there may come
a need for fresh information. The problem
that arises, though, is where do you get it?
You can read manufacturers' specifica
tions sheets or the latest technical man
uals and papers , but those only give you
the facts and figures. A better alternative
is the op-amp cour se offered by Heath
(Benton Harbor, MI 49022). It's part of
their electronics technology education se
ries and at $44 .95 for the text and study
material s , it's a bargain .

The Heath Operational Amplifier
Course (££-101)combines written theory
materia ls and hands -on experiments into
a package that provides a comprehensive
overview of operational amplifiers . It 's
more than enough to provide even the
most jaded veteran of the electronics wars
with some new insights .

As usual , when the course first arrived
in the office, we were quick to inspect the
contents and we found that everything
needed to complete it was there . It was
packaged in a heavy cardboard box ,
which contained a binder, the course ma
terial, and parts needed for the course
experiments. As we were open ing the ma-

terial , we also glanced through it and
found it was well presented and very read-
able . .

What's covered
The course material presents every

thing you wanted to know about op-amps,
but might have been afraid to ask. For
instance , the first chapter of the course
takes you through op-amp basics and the
characteristics of those devices . The sec
ond chapter takes you through some basic
amplifier circuits and discusses the invert
ing and non-in verting amplifier, while the
third chapter (Hea th ca lls them unit s)
moves to the differentiator and integrator.

The fourth chapter moves on to voltage
and current regulator circuits, while chap 
ter five takes you through non-linear sig
nal-proces sing circuits and discusses such
items as comparators and Schmitt Trig
gers . Chapter six covers various genera
tors, including sinewave, squarewave, and
triangular-wave generators .

Other chapters move on through active
filters and discuss bandpass filters , state
variable filters and notch filters. Single
supply operation , including single- sup
ply biasing , the inverting amplifier, the
summing amplifier, and the difference
amplifier are also covered .

The final chapter, chapter 10, includes a
discussion of the instrumentation ampli 
fier or "committed gain" amplifier.

As you can see , the Opera tiona l-Am-

MAIL TO DAETRON 1748 MAIN STREET, SUITE 105
BUFFALO, N.Y. 14211

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE

METER?

$79.95DAETRON
1748 MAIN ST., SUITE 105
BUFFALO, N.Y. 14211
(416) 44 1·1733
DEALER ENQUIRI ES INVITED

$- - 
$ - - 
$---

0 1ENCLOSE CHECK 0 MONEYQRDER 0 BILLMYVISA TOTAL $ _
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Personal chec ks please allow 2 to 3 weeks for clearanc e.
NAM E
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CITY STATE ZIP CODE _

PLEASE SEND ME
__(Quant ity) MC' OOA(s) @ $79.95 U.S.

Shipping & handling $2.25

As a matter of fact you don' t have to pay
$180 to $500 and up anymore for a Digital
Capacitance Meter that is bot h depen
dable and rugged with good accuracy.
The MC100A comes completely assembl·
ed and calibrated and at $79.95 is an
outsta nding value. The extensive range of
30 pF to 9,999 uF (no external meters re
quired) and true hand held portab le size
(only 4'1." x 2'l i ' x 1' Ii ') make the
MC100A an extremely practica l and easy
to use instrum ent for the hobbyist techn i
ci an or engineer.
CHECK THESE OTHER FEATURES
• Basic accuracy 2% (± one count) on
pF, nF ranges, 5% (± one count) on uF
range.
• Uses single 9V battery (not incl uded).
" Decimal points light up when battery is
low or when capacitor is overrange.
• Full 4 digi t high efficiency LED display
uses special c ircuitry to save on batt eries.
• Maximum conversion time for 9,999 uF
is less than 6 seconds.
•Const ructed with a tough impact resis
tant plastic case.
"90 day parts and labour warranty.
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Here's HowYou 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 writing. Addressing 
modes. Dynamic and static RAM. 
And hardware interfacing. 
And by using your 16 -bit Train - 
eriLearning 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 
Z -Dos. Multiplan. Z- Basic, 

Condor File Manager, 
and much more. 

In its most 
basic form. 
the Trainer/ 

Learning 
Computer 
is a 16 -bit. 

cassette -based microcomputer. 
Its unique design features access ports 

and solderless breadboards to allow 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 

The unit also features a serial I/O 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. It's available either in kit form or 
factory assembled. 
And you can take advantage of the system's H/Z -100 
computer design heritage by easily upgrading it to a 
disk- based. 16 -bit microcomputer that will run H/Z -100 

series software 
and many other 

forthcoming 
programs. 

Fully 
Upgradeable 

The powerful 
upgrade pack- 

age and variety 
of accessories 

allow you to 
make the basic 

16 -bit system 
more power- 

ful and ver- 
satile. You 

can add 128K 
or 192K bytes 

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

al r 

A subsidiary of Zenith Radio Corporation 
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SUPERKIT 
DESIGNING 

DIGITAL SYSTEMS 

Meet the challenges of today's incredibly rapid changes 
in electronics quickly and easily. This innovative kit 
is as exciting as the circuits you build and explore. 

Learn the wonders of digital electronics and see how 
Quickly you are designing your own circuits with the 
SUPERKIT which contains: 
Seven TTL integrated circuits. breadboard. LED's, and 
all the OIL switches. resistors. capacitors and other 
components to build interesting digital circuits. plus 
a very clear and thoroughly tested instruction manual. 
1 his course teaches Boolean logic, gating. RS and JK 
flipflops. shift registers ripple counters and half adders. 
You will learn about fault finding, improvisation and 
subsystem checking and the manual asks plenty 
of questions, but never leaves you stuck for an answer 
You don't even need a soldering iron! Using the same 
breadboard you may construct literally millions of 
different circuits $39.95 
Order one of our written Courses to complement 
your SUPERKIT. 
DIg11a1 Computer Logic 6 Electronics An introduction 
to digital electronics designed specifically for the 
raw beginner R you're lust starting with Digital 
Electronics this is the Course for you $13.95 
DIGITAL COMPUTER DESIGN A totally revised and 
updated Course using the programmed learning system. 
This book is not intended for beginners but is ideally 
suited to engineers. technicians and hobbyists who 
want to know m. °r at- 0! digital electronics 917.65 

TO ORDER By MAIL 
Just send your check or money order 

to the address below Make sure you enclose your 
address and specify which Courses you are ordering 
Payment must be in US Dollars drawn n 
US Bank Mass Residents add S% sales tax 

Company Purchase Orders also accepted 
PHONE ORDERS FREE 

To order by phone call (617) 664 -3657 with your 
credit card information. It won't cost you a dime. 
because we'll deduct the cost of the call from the 
cost of the Courses you order. 

NO RISK GUARANTEE 
There's absolutely no risk to you. If you're not 
completely satisfied. simply return your order within 
30 days We'll send you a full refund. 

AIR MAIL 
The prices shown include surface mall postage For 

Airmail shipment please write for additional cost, 
specifying Courses to be ordered. 

CAMBRIDGE 
LEARNING Inc. 

P.O. BOX 307, North Reading, MA 01864 
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The professional breadboard. 
(For professional, hobbyist or student.) 

Global Specialties' PB -203A Proto- Board' 
The solderless breadboard 
that set the industry stand- 
ard for speed, versatility and 
convenience. With a capa- 
city up to twenty -four 14 -pin 
DIPs and three regulated power 
supplies (one fixed, two vari- 
able), PB -203A features a large 
array of sockets and bus strips 
that emulates standard PC layouts. 
Permitting instant insertion and re- 
moval of virtually any component from 
the largest DIP to the smallest discretes. 
Helping you design, assemble, test and 
modify circuits almost as fast as you can 
think! And built with professional durability, 
for all types of applications. 

Our PB -203A. Only $174' (kit $149.95') or 
PB -203 with single 5V supply. $133.' One more 
reason so many people say "Proto- Board" for solder - 
less breadboarding. 

GLOBAL SPECIALTIES 
CORPORATION 

u i,iIon :r: 'sew na. ,, ) :cJ, c.: e'.. 'h. ' 0 465 -1227 
OTHER OFFICES San Franciste 14157646 -0611. th 372.7997 Europe Plaie Saffron-Npiden 0799-21682 TL 817477 

Canada '7 n, n 'ew a-.,,., 

Call toll -free for details 1.800-243.60 7Junngbusinesshours 
'Suggested Il S resale Prices specifications sutect to cn4rtge wrtftout nonce '()Copyright 1981 Global Soecuites Corpotatron 
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plifier Course easily provides you with a 
good refresher on op -amps. In fact, it 
covers them from A to Z. 

Not only does it supply the basics, but 
it also reinforces those basics with a con- 
stant series of review quizzes and tests. 
Those quizzes and tests culminate in a 

final exam for the course, which you may 
return to Heath for grading. That constant 
reinforcement is a good educational tech- 
nique and assures that you will retain 
much of what you have learned. 

Reinforcement is also supplied through 
a series of hands -on course experiments 
that help you understand the material you 
are learning. Those experiments are done 
using components which Heath supplies. 
Included in the course are resistors (both 
Irk and 5(k film types); a special light - 
dependent resistor; a 20K linear control; 
various capacitors, including electroly- 
tics, mylars, and ceramics; diodes; in- 
dicators. and. of course, the op -amps. 

The experiments are very beneficial to 
the learning process and point to one im- 
provement in the material that is notewor- 
thy. In other Heath courses, the general 
guidelines for circuit breadboarding are 
presented and you are then left to sketch 
out any further experiment layout on a 

separate piece of paper. In this course. 
Heath has taken the time to provide you 
with a printed template to help you with 
the wiring. 

A nice added benefit to the course is 
that it can also serve as a reference source 
when you've completed it. Two appen- 
dices contain some of the latest specifica- 
tion sheets on many of the operational 
amplifiers in common use. 

What's needed 
At this ix17nt it is fair to note that while 

the initial price for the course seems low. 
it can actually work out to be quite expen- 
sive for the newcomer to the electronics 
business or hobby. That's because the 
course experiments use certain basic test 
instruments. such as an oscilloscope, fre- 
quency counter. frequency generator. and 
digital multimeter. And. while all service 
technicians and many hobbyists may al- 
ready have access to that equipment. a 
beginner may find himself spending up- 
wards of $800 to obtain all the items 
needed to get the full benefit of the 
course. In addition, the same breadboard/ 
trainer (ET- 3300B) used in the other 
Heath courses is used here. That trainer 
costs S99.95 in kit form; S179.95 as- 
sembled. It is also available in a package 
consisting of the trainer kit and the course 
for $129.95. 

As you can see. it can be an expensive 
proposition to the person without access 
to the proper equipment. Keep in mind. 
though. that the list of need equipment 
includes only items that any reasonably 
equipped workshop should have. 

One last note on the value of the course 
is the fact that it can earn you continuing 
education credits from Heath and those 
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course experiments use certai n basic test
instruments, such as an osci lloscope, fre
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costs $99 .95 in kit form; $179 .95 as
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includes only items that any reasonably
equipped workshop should have.
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plifier Course easi ly provides you with a
good refres her on op-amps. In fact , it
covers them from A to Z.

Not only does it supply the basics, but
it also reinforces those basics with a con
stant series of review quizzes and tests .
Those quizzes and tests culminate in a
final exam for the course, which you may
return to Heath for gradin g . That constant
reinforcement is a good educational tech
nique and assures that you will reta in
much of what you have learned.

Reinforcement is also supplied through
a series of hands-on course exper iments
that help you understand the material you
are learning . Those exper iments are done
using components which Heath supplies .
Included in the course are resistors (both
I% and 5% film types); a spec ial light
dependent resistor ; a 20K linear control;
various capac itors , incl uding elec troly
tics , mylars , and ceramics; diodes; in
dicators, and, of course, the op-amps ,

The experi ments are very benefic ial to
the learning process and point to one im
provement in the material thai is notewor
thy. In other Heath courses , the general
guidelines for circuit breadboarding are
presented and you are then left to sketch
out any further experiment layout on a
separate piece of paper. In this course ,
Heath has taken the time to provide you
with a printed temp late to help you with
the wiring .

. A nice added benefit to the course is
that it can also serve as a reference source
when you've completed it. Two appen
dices conta in some of the latest spec ifica
tion sheets on many of the opera tiona l
amplifiers in common use.

TO ORDER BY MAIL
Just send your check or money orde r

to the address below. Make sure you enc lose your
address and specify whic h Courses you are ordering.
Payment must be in US Dollars drawn on major
US Bank Mass . Resi dent s add 5% sales tax .

Company Purchase Orders also accepted .

PHONE ORDERS· FREE
To order by phone ca ll (617) 664·3657 with your
cred it card inf ormati on . It won't cost you a dime,
because we'l l deduct the cost of the call from the
cos t of the Courses you order.

NO RISK GUARANTEE
There's absol utely no risk to you. If you 're not
complete ly sati sfied, sim ply return yo ur order wit hin
30 days. We' ll send you a full refund.

AIR MAIL
The pr ices show n inclu de surface mail postage. For
Airmail shipment pl ease wr ite for add itional cost ,
spec ify ing Courses to be ordered.

Meet the cha llenges of today's incredibly rapid changes
In elect ronics quickly and easily. This Innovative kit
is as exciting as the cIrcu it s you build and explore.

DESIGNING
DIGITAL SYSTEMS

DigitalEledronit Kit
suitable for beginners

CAMBRIDGE
LEARNING Inc.

lEE 1ZI P.o. BOX 307, North Reading, MA 01864
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GLOBAL SPECIALTIES
CORPORATION

70 Fulton Terr.. NewHaven. CT065091203) 624-3103.TWX710-465-1227
OTHEROFFICES: San Francisco (415)648-0611, TWX910-372-7992. Europe : Phone sanroo-waroen 0799-21682. TLX817477

Canada : Len Finkler Ltd..Downsview. Ontario

Call toll-freefor details1·800·243·6077During business hours
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The professional breadboard.
(For professional, hobbyistor student.)

Global Special t ies' PB-203A Pro to-Boards'
The s o lde rle s s b re a d board
that set the indus try stand
ard for speed, versatility a nd
convenience. With a capa
city up to twenty-four 14-pin
DIPs and th ree regulated power
supplies (one fixed, two vari
able), PB-203A feat ures a la rge
array of sockets a nd bus s t rips
that emulates standard PC la youts.
Permitting instant insertion a nd re
moval of virt ua lly any comp on en t fro m
the largest DIP to th e s mallest discretes.
H.elping you des ign, as semble, te s t a nd
modify circuits almost as fast as yo u can
thi nk! And built with professional d ura b ility,
for all types of app licat ions.

Our PB-203A. Only $174* (kit $149 .95*) or
PB-203 with single 5V supply, $133.* One mo re
reason so many people say "Proto-Board" for so lder
less breadboarding.

Learn the wonders of digital elect ronics and see how
quickly you are design ing you r ow n circuits with the
SUPERKIT which co ntai ns:

Seven TTL integrated circu its , breadboard , LED's, and
all the OIL switches, resistors, capacito rs and ot her
components to buiid interest ing dig ita l c irc uits: plus
a very ciea r and thoroughly tested instruct ion manual.
T~ is course teac hes Boo lean logic, gat ing, R-S and J-K
flipflops, shift registers ripple counters and half adders.
You wil l learn about fault findin g, improvisati on and
sub-system check ing and the ma nual asks plenty
of questions, but never leaves you st uck for an answe r.
You don't even need a soldering iron ! Using the same
breadboa rd yo u may co nst ruct l iterall y mi ll ions of
different circ uit s $39.95
Order one of our writte n Courses to complement
your SUPERKIT.
Digital Computer Logi c & Electronics· An introducti on
to digital electronics desig ned spec ifically for th e
raw beginner. If you' re just sta rti ng with Digit al
Electronics this is the Course for you $13.95
DIGITAL COMPUTER DESIGN - A totally revised and
updated Course using the programmed learning system.
This book is not intende d fo r beginners but is ideall y
suited to engineers, tec hnic ians and hobbyists who
want to know more about digital elect ronics .. . .. $17.95
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State -of- the -Art 
VIDEO EQUIPMENT 
Quality . Low Prices . Immediate Delivery 

BP STABILIZER /IMAGE ENHANCER/ 
RF CONVERTER %VIDEO FADER'2 -WAY 
DISTRIBUTION AMPLIFIER 

$ 95 
OUR PRICE 119 
Lunta,ns 1,ve un t unu stab -ter video guard 
remover), image enhancer, video to RF converter 
video fader, and dual output distribution amplifier 
Stabilizer Will correct entire range of copy guard 
distortion such as litter, vertical roll or black bar 
travelling through picture 
Enhancer Attain best picture for your preference 
RF Converter Allows your P set to receive video and 
audio signals from your image enhancer guard 
stabilizer. video camera. computer. VCR. etc The direct 
video signal from any video component can be fed 
into the V -t880 and converted to a usable RF signal 
that can go to your TV antenna terminals 
Video Fader Used to produce fade ins and outs 

BP TV TO STEREO 
AUDIO ADAPTOR/ 
ENHANCER $ 1995 

OUR PRICE 
Easily . netts to any TV an i 

Stereo Amplifier or simulated 
stereo Sound Makes taping TV 
Audio simple - TV can be located 
any distance from stereo Delivers 
two channels of simulated stereo 
With noise eliminator and special 
output level controls Frequency 
response 50 Hz - 15,00 KHz 

NOV! CORR/ 
STABILIZEBP 

VIDEO 
R/3 -WLOAY 

R PROCESSO 
DISTRIBUTION 

/RF 
AMPLIFCONVERTEIER 

OUR PRICE 98995 
Corrects video signal 
directly into tape not 
lust on playback 
Luminance meter 
monitors brightness 
levers b quaky 
recordings Can also 
be used between video cameras and VCR, VCR and VCR and from VCR 
to TV during playback mode Corrects off -color tapes Center detent 
luminance chroma phase and audio controls Stabilizer for removing 
copyguard 

BP VIDEO GUARD STABILIZER 
MODEL 
V.1875 

OUR PRICE :V 
is see contained MB and bypass sw11Ch Many 
'vies concerts and special prograe's 'a Sale 0 

- eel are copy guarded This rernos,s 
1 allows you to make copes Many sers w, 

,! pay prerecorded tapes because copy guard 
.ises picture t0 roll and filler turn lo snow or 
appear Video Guard Stabilizer removes copy 

. frnm Sion ai 

BP RF CONVERTER MODULATOR 
MODEL V 1885 

kI . eve vi.!- 
and audio S.; 
horn image i . 
.. Inter. guard 

.Idlizer. video 
.irnera. computer etc 

The outputs of many video 
components cannot be directly hooked up to thin 
VHF antenna lerrriinais on your TV Set This 
problem is solved by using the Model V-1885 RF 
r-onverter Converts video signal horn any video 

mponenI to adlustabie RF signal al antenna 
"vino« Aloes your VCR output to teed two TV 
's at the same time. with virtually no signal loss 

OUR PRICE 
53995 

BP VIDEO SELECTOR CENTER 
MODEL V-4803 $499s 

OUR PRICE 
A svntcher 
accept 6 
drecl them to 3 out 
u s Utilizes Switch 
s m tar to one used on 
wine VCR s Yai avoid 
Signal loss incurred by 
using tattlers 

JERROLD 58 CHANNEL 
CORDLESS TV CONVERTER 
MODEL LCC -58 (DRX 3.105) $ 9995 OUR PRICE 
Receive up to 58 
TV channels. Re 
mote N Control 
Attaches to any age 
or model TV .n 
minutes. No tools 
required OrvOft 
button. Channel selection Channe. 

wing Fine Tuning 

BP UHF CABLE CONVERTER 
WITH FINE TUNING /46 CHANNEL 
MODEL V -5746 

Fuity shielded 
oscillator el.minales 
hemrtg bur a db10r1on 
for BetaVHS 
recording Record 6 
use Ns remote 
control Complete 
programming 01 VTR 

52495 
OUR PRICE 

BP VIDEO GUARD STABILIZER/ 
RF CONVERTER 
MODEL 
V1877 

A di 
s6995 

OUR PRICE 
Same as V -1875 but with a G.. 
that gives the model V.1877 m .0 ' hrlCh 
can be led directly to the antenna terminals of a T1i 

sel This enables you to remove the copy guard 
from a lie- recorded tape arid vow it on a TV using 
only a VCR 
Use es an RF Converter only. Used in confunc 
rim with your TV you can leed direct audio and 
video signals Iron any video device such as video 
camera computer portable VCR etc 

BP IMAGE ENHANCER 
MODEL V1860 

or video 
cameras 
and VCRs 
ion-the at 
or sect.. 
gercer.. 
recordir.q, 
by compensa- 
ting IOr detenora 
lion d detail and 
tztarpn $S includes Vide 
wan two video Outputs 

OU 
$ 49,x5 OUR PRICE 

260 Motor Parkway. Hauppauge. N. Y. 11 788 

u... a, .v ..,. 
Yn11 (Nyr .i. 

StM. 7 

en111 tad oPAM Yy.4. 
COO'1 nte ireoued 255. de00.11 

ADO roil S11í PPS NG ANO .NSUeANC[ 
S2 S000 K SO 

1251 DO 10 500 CO 050 
Sol 00 to 750 00 0 SO 
751 CO to 1000 CO 12 50 

over t000 CO 15 oo j (800)645-9518 
in N Y State call 800.832.1446 

BP STABILIZER/IMAGE ENHANCER/
RF CONVERTER/VIDEO FADER/2-WAY
DISTRIBUTION AMPLIFIER

OUR PRICE$11995
Co ntains five units in one; stabil izer (v id eo guard
remover) ; image enhancer, video to RF co nve rter,
video fad er; and dual output di stribu tion ampl if ier.
Stabilizer Will co rrec t entire ran g e of copy gu ard
d istortio n suc h as jitter , vertical roll or black ba r
trave lling through picture.
Enhancer Atta in be st pictu re for your preference .
RF Converter A llows your "TV set to receive video and
audio signals from yo ur ima ge enh an cer, gu ard
stabili zer, video camera, computer, VCR , etc. Th e d irect
v ideo signal from any video component can be fed
into the V-1880 and converted to a usable RF sig na l
that ca n go to yo ur "TV antenna terminals.
Video Fader Used to p roduce fade ins and outs .

BP TV TO STEREO
AUDIO ADAPTOR/
ENHANCE R $1995

OUR PRICE
Easily connects to any "TV and
Stereo Amplifier or simu lated
stereo so und. Ma kes taping "TV
Aud io simple-"TV can be located
any distan ce from stereo. Delivers
two c hannels of simul ated stereo.
With noi se elim inator and special
output level co ntrol s. Frequency
response: 50 Hz - 15,00 KHz.

a.1"..~JI BP VIDEO COLOR PROCESSOR/RF CONVERTER/
",1;;"'. STABILIZER/3-WAY DISTRIBUTION AMPLIFIER

OUR PRICE

$18995

Co rrects video signal
directly into tape not
just on p layback .
Luminan ce meter
monitors brig htness
levels for quality
record ing s. Ca n also
be us ed between video cameras and VCR , VCR and VCR and from VCR
to "TV during pla yback mode. Co rrec ts off-col o r tapes. Center detent,
luminance , c hroma, ph ase and aud io contro ls. Stab ilizer for removing
copyguard.

<»z
c»
~

$6995
OUR PRICE

Same as V-187S but With a buut-in RF Converter
that gives the model V-1877 an RF output which
can be fed directly to the antenna terminals of a TV
set. This enables you to remove the copy guard
from a pre-recorded tape and view it on a TVusing
only a VCR.
Use as an RF Converter only . Used In co ruunc 
non With your TV. you can leed direct audio and
Video signals from any Video devrce such as Video
camera. computer. portable VCR. etc.

BP IMAGE ENH ANCER
MODEL Y-1860
Dramatically Improves
performan ce
01Video
ca meras
and VCRs
(on-the-air
or second
generation
recordings).
by compensa
ting for oetenora
non of detail and
sharpness. Includes Video orstnbuuon arnphner
With two Video outputs.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
Y'1817

Fully shielded
oscillator eliminates
helTing boneos ionoo.
For Beta/VHS
recording. Record &
use TVs remote
control. Complete
programming of VTR.

BP UHF CABLE CONVERTER
WITH FINE TUNING/46 CHANNEL
MODE L Y'5746 $2495

OUR PRICE

A swncher that can
accept 6 Inputs and
direct them to 3 out
puts. Utilizes swucn
sirrula r to one used on
home VCR·s.YO Il avoid
signal loss Incurred by
usrnq splitters.

BP VIDEO SELECTOR CENTER
MODELY4803 $4995

OUR PRICE

J ERROLD 58 CHANNEL
CORDLESS TV CONVERTER
MODEL LCC-58 (DRX 3-105) $ 9 995

OUR PRICE
Receive up to 58
"TV channels. Re
mote "TV Control.
Attaches to any age
or model "TV in
minutes. No tools
requ ired. On/Off
button, Channel selec tion. Channel
Stepp ing. Fine Tuning.

• M aster Charge N Y Stale IADD FO R SHIPPING AND INSURANCE
• VISA • COD reSId en t s ad d $250 00 . . . S4 50

: ~~:ce: Ord er a~~Pt~~te $~~: :~ m~ . ~ ;g ..~""""'...
75 1 00 to 1000 00 12 50

COD 's ext r. (requ ired 25 % dep OSit) ove r 1000 00 . 15 00

$3995
OUR PRICE

Has sell contained A&B and bypass switch. Many
movies. concerts and special programs lor sale or
rental are copy guarded. This removes copy guard
and allows you to make copies. Many TV sets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter. turn to snow or
disappear.Video Guard Stabilizer removes copy
guard Irom signal.

BP RF CONVERTER/MODULATOR
MODEL Y'1885 $ 95

OUR PRICE 39

BP VIDEO GUARD STABILIZER
MODEL
V-1875

Allows your TV
to receiv e vid eo
and audIO signals
trom Image en
hancer. guard
stabilizer. Video
camera. computer. VCR. etc.
The outputs of many video
components cannot be directly hooked up to the
VHF antenna terminals on your TV set.This
problem IS solved by usmq the Model V-188S RF
Converter. Converts video signal from any Video
component to adjustable RF signal at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time. with virtually no signal loss.
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__STATE_2IP 

RE 

McIntosh 
STEREO CATALOG 

and FM DIRECTORY 
Get all the newest and latest information on the new 
McIntosh stereo equipment in the McIntosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America. 

SEND 

TODAYI 

e0 
l l 
o ó ó o 

- - 

r 
McIntosh Laboratory Inc. 
East Side Station P.O. Box 96 
Binghamton. N.Y. 139040096 

NAME 

ADDRESS 

CITY 
L 

If you are in a hurry for your catalog please send the coupon to McIntosh. 
For non rush service send the Reader Service Card to the magazine. 

CIRCLE 93 ON FREE INFORMATION CARD 

Radio- Electronic BOOKSTORE 
Build Your Own Satellite TV Receiver $7.00 
8 -Ball Satellite TV Antenna $5.00 
Build Your Own Robot $12.00 
TV Descrambler (January. February 1981) $3.00 
Radio-Electronics back issues (1983) $3.00 
(January. February 1983 not available) 
Write in issues desired 
Radio-Electronics back issues (1982) $3.50 
(January 1982 not available) 
Write in issues desired 

. Radio-Electronics back issues (1981) 54.00 
(February. March. December 1981 not available) 
Write in issues desired 
Etch your own PC boards . S3.00 

To order any of the items indicated above. check on the ones 
)ou want Complete the order lam below include your pay - 

man. check or money order (DO NOT SEND CASH). and marl 

lo Radio- Electronics Reprint Department. 200 Park Ave 

South. Nee Yak NY 10003 Please aloe 4-6 Melva to 
delivery 

It you need a copy of an article that is in an issue ve indicate is 

una+ailable you can order it directly from us We charge 504 

per page Indicate the issue (month & year) pages and article 

desired Include payment in Lull. plus shipping and handling 

charge 

:7 Special Projects (Spring 1981) S4 5u 

Special Protects 04 (Summer 1982) $4.50 
Special Protects 05 (Winter 1983) SI 00 
Special Protects 406 (Spring 1983) S3 50 
Special Projects *7 (Summer 83( NOT AVAILABLE 
Special Protects *8 (Winter 83) S3 00 
Radio-Electronics Annual 1983 .... $3.50 
Radio -Electronics Annual 1984 $2.50 
Radio-Electronics Annual $2.50 
Now to Make PC Boards $2.00 
All About Kits $2.00 
Modern Electronics (Vol 1 x1 $2.25 
April 1908) 

Electro Importing Co Catalog $4.95 
(1918) (176 pp) 

ARTICLE 

MONTH 

PAGES 

TOTAL PAGES 

@ 504 each 
TOTAL PRICE 

MAIL TO RadioElectronics 
Park Ave Soutra. New York. NY 10003 

Tomas price út otoer . S -- 
Sales Tax (New York Stale Residents only) 
Stupprng & Handling (U S & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item 

All other countries ($2.00 per item, sea mail) S 

($4.00 per item, air mail) S __ 

Total Enclosed S _ 

Name 

Address 

City State Zip 

1 -84 
All payments must be in U S funds 

S- 
S_ 

credits are accepted by some colleges for 
work toward a degree. 

Overall, the Heath EE -/01 Operational 
Amplifier Course is a worthwhile instruc- 
tional program and one of the best ways 
we know of to learn about operational 
amplifiers. R-E 

Triplett Model 3550 DMM 

9.8 LI 

CIRCLE 103 ON FREE INFORMATION CARD 

Triplett 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRKX / VALUE 

3550 .......ii 
u... 111 ........11 doua 

THE WORLD OF ELECTRONIC TECHNOLOGY 
is changing so rapidly that it is hard to 
imagine what tomorrow will bring. And 
as electronic equipment becomes more 
and more sophisticated, so must the in- 
struments used to service it. That, of 
course, holds true for DMM's. Over the 
years, that basic instrument has been con- 
stantly upgraded and redesigned to make 
test and repair procedures more simple, 
less time consuming, and more accurate. 
The Triplett Corporation (One Triplett 
Drive, Bluffton, OH 45817) in keeping 
with that trend, has introduced the model 
3550, the latest in its line of DMM's. We 
thought you might like to know a little 
about it. 

That meter is designed for ease of use. 
For instance, the eight range and function 
controls are located so that they can be 
operated by the hand holding the meter, 
leaving the other one free for placing 
probes, etc. Those probes connect to the 
device through three jacks that are located 
at the bottom of the case. The jacks are of 
the recessed type, meaning that there is no 
metal exposed when the probe is plugged 

continued on page 32 

3550

EASE
OFUSE

OVERALL
PRICE

PRICEi'
/VAWE

Triplett

INSmucnON
MANUAL
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Triplett Model 3550 DMM

TH E. WOR LD OF ELECTRONIC TECH NOLOGY

is changing so rapidly that it is hard to
imagine what tomorrow will bring. And
as electronic equipment becomes more
and more sophisticated, so must the in
struments used to service it. That , of
course, holds true for DMM 's. Over the
years, that basic instrument has been con
stantly upgraded and redesigned to make
test and repair procedures more simple,
less time consuming, and more accurate .
The Triplett Corporation (One Triplett
Drive, Bluffton, OH 45817) in keeping
with that trend, has introduced the model
3550, the latest in its line of DMM's. We
thought you might like to know a little
about it.

That meter is designed for ease of use.
For instance , the eight range and function
controls are located so that they can be
operated by the hand holding the meter,
leaving the other one free for placing
probes, etc. Those probes connect to the
device through three jacks that are located
at the bottom of the case. The jacks are of
the recessed type, meaning that there is no
metal exposed when the probe is plugged

continued on page 32

credits are accepted by some colleges for
work toward a degree.

Overall , the Heath ££-101 Operational
Amplifier Course is a worthwhile instruc
tional program and one of the best ways
we know of to learn about 'operational
amplifiers. R-E

YEAR

TOTAL PRICE

RE

o Special Projects (Spring1981 ) , $4.50
o Special Projects # 4 (Summer 1982) $4.50
o Special Projects # 5 (Winter 1983) , $4.00
o Special Projects #6 (Spring 1983) , $3.50
o Special Projects # 7 (Summer 83) NOT AVAILABLE
o Special Projects # 8 (Winter 83) $3.00
o Radio-ElectronicsAnnual1983 $3.50
o Radio-Electronics Annual1984 , " $2.50
o Radio-Electronics Annual $2.50
o How to Make PC Boards $2.00
o All About Kits ,.,. , $2.00
o Modern Electronics (Vol. 1. #1 . . , $2.25

April 1908)
o Electro ImportingCo. Catalog $4.95

(1918) (1 76 pp)

ADDRESS

NAME _

Mcintosh Laboratory Inc .
East Side Station P.O . Box 96
Binghamton , N.Y . 13904-0096

CITY STATE_ZIP _L J

r--- - - - - - - - - - - - - ,
I
I
I
I
I
I

SEND
TODAYI

Total Enclosed ..
Name _

Address _

City Slate Zip _

MAIL TO: Radio-Electronics 1·84
ReprintDepartment 200 Park Ave. South. New York, NY 10003 All paymentsmustbe in U.S. funds

Tolal price oforder . . . . . . . . . . . ' , . $ _
Sales Tax (NewYork Slate Residents only). . . . . $ _
Shipping & Handling (U.S. & Canadaonly) (Includes F!RST CLASS'POSTAGE) $1 .00 per item . . . , , $ _

Ali other countries ($2.00 per item, seamail) ... . . , . . . . . $ _
($4.00 per item, air mail) . .. . . . . . . . . . $ _

.. ... $ - - - -

mtlutosh
ST EREO CATALOG

and FM DIRECTORY

CIRCLE 93 ON FREE INFORMATION CARD

If y ou are in a hurry fo r your catalog please send the co upon to Mcint osh .
For non rush serv ic e send the Reader Service Card to the magazine .

Toorder any otIheitems indicatedabove, check off theones
you want Complete the order formbelow. include you r pay-
ment. check or money order (DO NOT SENDCASH), andmail ARTICLE
to Radio-Electronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003, Please allow 4-6 weeks for
delivery MONTH
Ifyou need acopy ofan article that isinan issuewe indicate is
unavailableyou can order it directly from us. We charge 50¢ PAGES
per page, Indicate Iheissue (month&year), pages andarticle
desired. Include payment in full, plus shipping and handling =:-:-:::=:::-_ _ @ 50¢ each __-==:-:-===
charge. TOTAL PAGES

o Build Your Own SatelliteTV Receiver ... .. $7.00
o 8-Ball SatelliteTVAntenna . , . , . $5.00
o Buitd Your OwnRobot , . . . . . . , $12.00
o TV Descrarnbler (January, February 1981 ) $3,00
o Radio-Electronicsback issues (1983) . . . $3.00

(January, February 1983 not available)
Write in issues desired _

o Radio-Electron ics back issues (1982) . . , .. $3.50
(January 1982 not available)
Write in issues desired _

o Radio-Electronics back issues (1981 ) . .. .. $4.00
(February, March, December 1981 notavailable)
Write in issues desired _

o Etchyour own PCboards .. , . .. . . $3.00

I d- II I · REPRINTiI 18- ell ralllllil.BOOKSTORE

Get all t he new est and latest in formati on on the new
Mcint osh stereo equip men t in the Mcintosh cata log . In
add it ion you will receive an FM sta t ion directory that
covers all of North America.
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T11@ complete library 
Of replacemE 1t semit 

I CG71It 
Swpp.t.d P..c U 

) ECG Semiconductors 
Master Replacement Guide 

Entertainment Industrial Commercial 
Equipment Maintenance and Repair 

Here's the one guide that has it all-the new ECG Master Guide. It 545 pages, 
packed with over 30)0 ECG semiconductors that replace over 200,000 industry 

numbers. And our replacements meet or exceed the specs of the original parts. 
So if it's ECG, you can count on it to fit and work. 

Reduce equipment downtime and save yourself endle&s hours of parts 
hunting. For everything from analog amplifiers to miler diodes, go with 

replacement semiconductors from ECG. Get your new ECG Master 
Guide and our "Counterpoints" product updates from your nearest 

distributor. For his name and number, call 1-800-225-8326 toll-free 
(in Massachusetts, dial 1-617- 890 -6107). Or just send $3.25 for 

your ECG Master Guide to Philips ECG, Inc., Dept. RE, 
70 Empire Drive, West Seneca, NY 14224. 

If it's ECG, It fits. 
And it works. 

PhilipsECG 
A North American Philips Company 

CIRCLE 38 ON FREE INFORMATION CARD 

PhilipsECG

Ifit's ECC.lt fits.
And It Works.

ECG212l
Sugg..ted Price $3.26

ECGSemiconductors
Master Replacement Guide
• Entertainment • Industrial • Commercial
• Equipment Maintenance and Repair

Sylvaria Electronic Components

Here's theone guide that hasit all-the new ECGIB Master Guide. Its 545 pages,
packed with over 3000 ECG semiconductors that replace over 200,000 industry

numbers. Andourreplacements meetorexceed thespecsoftheoriginal parts.
So if it's ECG, you cancount onit tofitandwork.

Reduce equipment downtime andsave yourself endless hours ofparts
hunting. For everything from analog amplifiers tozener diodes, gowith

replacement semiconductors from ECG. Getyour new ECG Master
Guide andour"Counterpoints" product updates from your nearest

distributor. For his name andnumber, call 1-800-225-8326 toll-free
(in Massachusetts, dia11-617-890-6107). Orjustsend$3.25 for

your ECG Master Guide to Philips ECG, Inc., Dept. RE,
70Empire Drive, West Seneca, NY14224.

A North American Philips Company
CIRCLE 38 ON FREE INFORMATION CARD
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Video output for all VCR. CCTV and 
Monitor Applications 1 volt into 75 cs 

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 line patterns 

Operates from 2 std 9V batteries or 
115VAC 

Single slide switch control 

Complete with test leads, protective 
cover, AC adapter, comprehensive 
instruction manual 

PRICED UNDER $200. 
THE 240 DOES SO MUCH 

FOR SO LITTLE!! 

HICKOK 
th vlu I 

SHE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont nu Geyser,'" Orro 441 
(2161 541 -8060 TWX 810 -421 H. 

CIRCLE 85 ON FREE INFORMATION CARD 

NEW PRODUCTS 
For more details use the free 

information card inside the back cover 

SATELLITE EAR' H STATION. offers a 24- segmented -level displays The meters show 
channel receiver with a wide range of fea- the signal applied to the record head at all 
Lures. Pushbutton tuning with automatic po- times when in the REcono mode, even if the 
iarity switching and LED digital channel TAPE SOURCE Switch is moved to the TAPE 
display are combined with a center fine tun - position. The meters only indicate the signal 
mg meter and signal- strength meter for pre- 
cise reception. Additional features include 
channel scan for rapid location of active tran- 
sponders and a built -in modulator. 

;Ilk 

from the tape when in the PLAY mode. 

. ht 
CIRCLE 105 ON FREE INFORMATION CARD 

An 8 -bit microprocessor with a 32K 
EPROM memory controls all transport opera- 
tions. The microprocessor allows almost any 

a conceivable function of scan. search. and 
memory functions. all accessed by pressing 
STOP and an appropriate combination of the 

SIP other transport buttons. All transport touch 
sensors are multi -functional. 

The model TCD 3014 is priced at 
51.395 00.- Tandbberg of America, Inc., La- 
bnola Court. Armonk, NY 10504. 

I 
HYDRO-THERMOMETER. model DH200. 
checks relative humidity from 10 to 95 °'o and 
temperature from 32 to 175 degrees F via a 
remote probe, with an accuracy of 2.0 °° 

CIRCLE 104 ON FREE INFORMATION CARD 

The antenna is eight feet high and its prime 
focus -feed assembly (LNA scaler feed and 
polarizer) and the downconverter are sup- 
ported above the fiberglass dish by light- 
weight. high- strength aluminum struts. Once 
nstalled and aligned, the polar mount 

provides full domestic satellite coverage 
through a single manual (or optional remote- 
control) motorized adjustment. It is designed 
to withstand hurricane -force winds in excess 
of 100 miles per hour. 4 

The Satellite Earth Station is priced at 
52495.00- -Channel Master, Division of 
Avnet,lnc.. Ellenville. NY 12428. 

TAPE DECK. the model TCD 3014 cassette 
recorder has separate record and playback 
heads to enable the user directly to compare 
the input signal with its recorded result. User 
adjustments for bias, sensitivity, and record - 
head azimuth are facilitated by two built -in 
test generators Equalized peak -reading 
meters with rapid attack and slow release 
show the precise signal level being fed to the 

CIRCLE 106 ON FREE INFORMATION CARD 

(RH) and ? 0.5 degrees F (temperature). Re- 
tape, and eliminate the uncertain readings of sponse time is two to three minutes from 10 to 

HYGRO·THERMOMETER, model DH200,
checks relative humidity from 10 to 95% and
temperature from 32 to 175 degrees F via a
remote probe, with an accuracy of ± 2.0%

CIRCLE 106ON FREE INFORMATION CARD

(RH) and ± 0.5 degrees F (temperature). Re
sponse time is two to three minutes from 10to

segmented-level displays. The meters show
the signal applied to the record head at all
times when in the RECORD mode, even if the
TAPE/SOURC E switch is moved to the TAPE

position. The meters only indicate the signal
from the tape when in the PLAY mode.

CIRCLE 105 ON FREE INFORMATION CARD

An 8-bit microprocessor with a 32K
EPROM memory controls all transport opera
tions. The microprocessor allows almost any
conceivable function of scan, search, and
memory functions , all accessed by pressing
STOP and an appropriate combination of the
other transport buttons. All transport touch
sensors are multi-functional.

T he model TCD 301 4 is priced at
$1,395.00.- Tandberg of America, Inc., La
briola Court , Armonk, NY 10504.

•

..:
I

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

SATELLITE EARl H STATION, offers a 24
channel receiver with a wide range of fea
tures. Pushbutton tuning with automatic po
larity switch ing and LED dig ital channel
display are combined with a center/fine tun
ing meter and signal-strength meter for pre
cise reception. Additional features include
channel scan for rapid location of active tran
sponders and a built-in modulator.

NEW PRODUCTS

CIRCLE 104 ON FREE INFORMATION CARD

The antenna is eight feet high and its prime
focus-feed assembly (LNA scaler feed and
polarizer) and the downconverter are sup
ported above the fiberglass dish by light
weight, high-strength aluminum struts. Once
installed and aligned , the po lar mount
provides full domestic satellite coverage
through a single manual (or optional remote
control) motorized adjustment. It is designed
to withstand hurricane-force winds in excess
of 100 miles per hour.

The Satellite Earth Station is priced at
$24 95.00.- Channel Master, Divis ion of
Avnet,lnc., Ellenville, NY 12428.

TAPE DECK, the model TCD 3014 cassette
recorder has separate record and playback
heads to enable the user directly to compare
the input signal with its recorded result. User
adjustments for bias, sensitivity, and record
head azimuth are facilitated by two built-in
test gene rators . Equaliz ed peak-read ing
meters with rapid attack and slow release
show the precise signal level being fed to the
tape, and eliminate the uncertain readings of

THE HICKOK ELECTRICAL INSTRUM ENT CO.
10514 Dupont Avenue. Cleveland. Ohio 44108
(216) 541-8060 TW X: 810-421-8 28 6

• Single slide switch control

• Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

• Scope trigger output for V or H sync

• 10 step gray-scale staircase signal
for video ci rcui t analysis

• 10 bar and 3 bar gated rainbow pattern

• 8 other dot , bar and line patt erns

• Operates from 2 std. 9V batteries or
115VAC

• Video output for all VCR, CCTV and
Monitor Appl ications ~ 1 volt int o 75 n

load

• RF output: CH 2, 3, 4

CIRCLE 85 ON FREE INFORMATION CARD

PRICED UNDER $200.
THE 240 DOES SO MUCH

FOR SO LITTLE!!

Video Generator

(f)
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Amazing new solid- 
state oscilloscope... 
fits in the palm of your hand 

CRT oscilloscopes just became 
obsolete! The revolutionary new solid -state digital 
LED Pocket -O -Scope does it all, in a4 -ounce package you 
can put in your pocket. 
Easy to use. Ideal for the hobbyist or the technician. The 
Pocket -O -Scope is 100% solid- state, focus and brightness 
on the 210 point, high- intensity illuminated screen are elec- 
tronically 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! 
learn in development. The Pocket -O -Scope is the culmina- 
tion of years of development in high technology, micro- 
electronic components and digital design. 
Features: All solid- state, digital design Hand -held or 
bench operation High resolution 210 point, 1.5" square 
display Battery or A/C operation with adapter Factory 
calibrated - never requires recalibration Full function, 
single trace capability plus '/ channel dual trace and signal 

inverter Full 
overload protec- 
tion to prevent 
damage to scope 

Automatic 
zero voltage 
centering 
Automatic free 
run or locked 
image Auto- 
matic full hor- 
izontal sweep 
circuit 
External 
input /output 
for add-on 
capability 
Specifications: 
5 Megahertz 
bandwidth 
Sensitivity - 
vertical, 
IOMV 
Accuracy 
± 3% on 

wave forms - 
sweep linearity ± 
5°/o Time base 
- .1 microseconds 
to .5 seconds 

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 
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 -O -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 value! 
Put your Pocket -O -Scope to the test for 
two weeks. And if you 
decide, for any 
reason, that the 
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. 

Mail this coupon today, or call toll -free* while 
the introductory offer is still in effect. 
r 1 C Salyut I Ilistru rents. hits. 

19851 Ingersoll Dr., Cleveland 011 44116. 216 -356 -2155 

Please send me: 

let 0- Scope(s). including carrying case. A/C adapter. standard and high '-o voltage probes. and FREE training manual. (Batteries na included) all for 
5249 v5 plus 55 for postage and insurance. Ohio residents add 6 Ses sales tax. 

Pocket-().Scope only with standard probes: 5179.95 plus 55 postage 
Ohio Residents add 6.54 sales tar. 

C My check is enclosed. 

C Pleast chew Ile credit card account checked Moss. (Fill in all as ount number 
disks or the owe credit cud you with to use.) 

0 MasterCard : viso RE-184 G. 
Eapration Interbank 
Date No 

M..n.cN..bi 

Full signature 

Name 

Address Apt. 

City 

Stale Zip 

(' 41.1. T01.1.-FREE h00.835.2246 EXT. 118 to order by phone, request 
further information or to inquire about becoming a distributor 
In kansas..all A00- 162.2421 Est. I la. Allow 6.8 *ricks for delisers 

CIRCLE 7 ON FREE INFORMATION CARD 
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Amazing newsolid
stateoscilloscope.-

fits inthe paintofyourhand
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(pk a loC pr inl )

City _

Address' Apt . _

Full signat ure _

Expiration
Date _

00000 0 0000 000 0 0000
Interban k
No . --::-,---,-,,-- _
(M:ullerCu donly)

Please send me:
Pocket-O-Scope(s). includ ing car rying case, A le adap ter, standard and high

(numbtr) voltage probes, and FREE training manu al. (Batterie s not included) all for
$249.95 plus 55 for postage and insurance. Ohio residents add 6.5070 sales tax.

- - Pocke t-O-Scope only with standard probes: S179.95 plus S5 postage.
Oh io Residents add 6.5070 sales tax .

o My check is enclosed .
o Please charge the credit card accou nt checked below. (Fill in all account num ber

digits of the one credit card you wish to use.) RE-184
o MasterCard D Visa

c..
>
Z
C

~ ~ >
L J~

I

•I
I
I
I
I

r----------------------,·
C • iI.Verl •

• ••alr IC. a. •
19851 Ingersoll Dr., Cleveland OH 44116 • 216-356-2155 •

•

• 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, bat tery-A/C •
Sensitivity; separate pos. & neg. controls • Sync C & Sync
F controls
Limited, 9O-daywarranty
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-O-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 2oo-page Comprehensive Oscillo
scope Training Manual, a $15.95 value!
Put your Pocket-a-Scope to the test for
tdw~dwee:s . And if you c~

eci e, lor any ~- .
reason, that the
Pocket-a-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 .

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

CRT oscilloscopes just became
obsolete! The revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in a 4-ounce package you
can put in your pocket.
Easy to use. Ideal for the hobbyist or the technician. The
Pocket-O-Scope is 100070 solid-state, focus and brightness
on the 210 point, high-intensity illuminated screen are elec
tronically self-cont rolled . 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-a-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-a-Scope IS the culmina
tion of years of development in high technology, micro
electronic components and digital design.
Features: All solid-state, digital design • Hand-held or
bench operation • High resolution 210 point, 1.5" square
display • Battery or A / C operation with adapter • Factor y
calibra ted - never requires recalibration • Full function ,
single trace capability plus Yz channel dual trace and signal

inverter • Full
overload protec
tion to prevent
damage to scope
• Automatic
zero voltage
centering •
Automatic free
run or locked
image • Auto
matic full hor
izontal sweep
circuit •
External
inputloutput
for add-on
capabili ty
Specifications:
5 Megahertz
bandwidth •
Sensitivity 
vertical,
10MV·
Accuracy
± 3070 on

wave forms
sweep linearity ±
5070 • Time base

d ·CA L L TOLL-FREE 600-835-2246 EXT. 118 to order by phone, request
- .1 microsecon s furt her info rmat ion or to inquire abo ut becoming a distribu tor.
to .5 seconds In Kansas, call goo-362-2421 Ext. 118. Allow 6-8 weeks for delivery.
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WP -709. 
Double -slot 
Supplyst 

power supply. 
Power supplied 

13 V or 5 V. Measure circuit 
adjustable voltage u1 

Measure circuit 
voltage U2 

Outputs: 5V or 13V DC, 

adjustable 11,V 

Zero to 7.5 amp, each voltage. 

Two LED displays, 
monitor V or A - 

or two DC voltmeters 

Adjustable current limiting 

Only 

$339.00 

DC power to test logic or mobile 
equipment. Another VIZ Value 

HERE'S REAL PRECISION 
Select the precise voltage you want. 
5V or 13V, adjustable ' 11/2V at each 
range. Output is laboratory quality. 
Ripple less than 10mV. peak to peak. 
Regulation better than 0 1 %. 

HERE'S REAL POWER 
Up to 7.5 amp at each voltage- 

plenty for computer circuits, PA 
systems. mobile transmitters. autos. 
boats. planes 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V. Two 3 -digit 
LED displays permit continuous 

monitoring of both voltage and 
current during use Current limiting 
control with instant pushbutton reset. 

The WP -709 is like two precision 
power supplies for a price less than 
you might pay for one- PLUS two 
digital DC voltmeters. 

VIZ Supplyst TM 

power supplies with digital displays of voltage and current 

.. 

WP -705 $325.00 
Single output 

0 -50VDC 0-2A 

WP 707 $423 
úual out;_,. 

- + " Two 0-25VDC 0-2A . 

Fully regulated. adjustable current limiting power sup- 
plies, PLUS two built -in digital DC voltmeters in a single 
Quality unit. Digitally monitor output voltage or current. 
or two external voltages. 

WP -706 $341.00 
Single output 

0 -25VDC O-4A 

$423.00 WP -708 $489.00 
Triple output Two 0.20VDC. 0-2A M 

One 5VDC. 0-4A `,' "b 

VIZ DC power supplies 
Fully regulated. continuously adjustable voltage 

outputs with short circuit protection 
Analog meters and overload indicators 

-; ò ._ 
AY . 

Dual WP-702A Two 0-20VDC 0-200mA $167.00 

Want full technical details and a demonstration 

Single WP -703A $ 9.00 
0.20VDC. 0 -500mÁ 

VIZ 

NW41. 
Single WP -704A 5 25.95 0 40VDC 0.250mÁ 

VIZ RELIABILITY 
VIZ is a 50 year -old company Our instruments are 

fully warranted, parts and labor. for a year 
All items tested to NBS standards We offer service and parts 

availability for a minimum of ten years Over 15 repair depots in U S A 

Call toll -free 1- 800 -523 -3696, for the VIZ distributor nearest 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 
I 

CIRCLE 91 ON FREE INFORMATION CARD 

DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION
Sele ct the precise voltage you want:
5V or 13V, adjustable ± 1Y2V at each
range. Output is laboratory quality.
Rippl e less than 10mV, peak to peak.
Regulation better than 0.1 %.
HERE'S REAL POWER
Up to 7.5 amp. at each voltage-

plenty for compute r circuits, PA
systems, mobile transmitte rs, autos,
boats, planes .

HERE'S REAL CONVE NIENCE
Front panel co nt rols for instant
voltage adjustment and precise fine

. adjustment to within 0.1V. Two 3-digit
LED displays permit cont inuous

monit oring of both vo ltage and
current during use. Current limiting
control with instant pushbutton reset.

The WP-709 is like two precision
power suppli es for a price less than
you might pay for one- PLUS two
digital DC voltmeters.

VIZ Supplyst ™

power supplies with digital displays of voltage and current

Fully regulated, adjustable current limiting power sup
pli es, PLUS two built-in digital DC vo ltmete rs in a single
quality unit. Digitally monitor output vo ltage or current,
or two external voltages.

WP-705 $325.00
Singl e output

0-50V DC. 0-2A

WP-707 $423.00
Dual output

Two 0-25VDC. D-2A

VIZ DC power supplies
Fully regul ated, continuously adjustable vo ltage

outputs wit h short circuit protecti on .
Analog meters and ove rload indicators.

WP-706 $341.00
Single output

0-25VDC. 0-4A

WP-708 $489.00
Tri ple output Two D-20VDC. D-2A

One 5VDC, 0-4A

\lIZ

Single Wp·703A Single WP-704A
0-20VDC. 0-500mA $119.00 O·40VDC. D-250mA $125.95

VIZ RELIABILITY ---------,

VIZ is a 50 year-old company. Our instruments are
fully warranted, parts and labor, for a year.

All items tested to NBS standards. We offe r service and parts
availability for a minimum of ten years. Over 15 repair depots in U.S.A

Want full tech nica l deta ils and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distr ibutor nearest 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

CIRCLE 91 ON FREE INFORMATION CARD
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50% RH and three to five minutes from 50 to 

90°'° RH. It is supplied complete with remote 
probe, carrying case, and battery. The model 
DH200 is priced at $249.00. -Pacer Indus- 
tries, Inc., 1450 First Avenue, Chippewa 
Falls, WI 54729. 

COMPUTER SYSTEM, the Jupiter Ace 
4000. uses the FORTH programming lan- 
guage and can serve as an intelligent pro- 
grammable controller when combined with 
interfaces suitable for control of DC or AC 
power. 

The basic machine includes the Z80A mi- 
croprocessor operating at 3.25 MHz, an im- 
plementation of the FORTH 79 standard in 

ROM. and an internal timer. User RAM is 

expandable to 51K. It supports a text mode of 
32 columns by 24 lines and a low -resolution 
graphics mode of 64 by 46 pixels. A 256- by 
192 -pixel mode is also available. The ma- 
chine can be directly connected to video 
monitors. 

The Jupiter ACE 4000 has 40 moving keys 
with auto repeat. caps lock, and alternate 
functions. Sound is available through an inter- 
nal speaker. A high -speed cassette interface 
provides program and data storage. 

CIRCLE 107 ON FREE INFORMATION CARD 

Expansion capability has been provided 
through direct connection to the Z80A bus 
from a rear -panel connector. ROM, RAM, or 
peripherals can be connected to the expan- 
sion port. The FORTH words IN and OUT can 
directly address peripherals at assigned port 
numbers. 

The Jupiter ACE 4000 is priced at 5175.00. 
The book. Jupiter Ace -FORTH Program- 
ming. is available for 514.95 separately. - 
Computer Distribution Associates, 17 

South Main Street, Pittsford, NY 14534. 

RECEIVERS, model KR -950 (shown) and 
model KR -930 are computerized AM FM 
stereo receivers. featuring digital quartz -PLL 
synthesizer tuning systems. digital two -deck 
tape dubbing monitoring, dual speaker -sys- 
tem capability (A, B, A B). and headphone 
jacks. The tuner sections provide presets for 
six FM and six AM stations, and automatic 
scan tuning. 

The model KR -950 delivers 80 watts per 
channel, minimum RMS, both channels driv- 
en at 8 ohms from 20 to 20,000 Hz with no 
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more than 0.01°ío harmonic distortion. FM 
sensitivity is 1.9µV: signal -to -noise ratio is 80 
dB in mono, 76 dB in stereo. It is priced at 
5530 00. 

The model KR -930 has a minimum output 
of 50 watts per channel RMS, both channels 
driven at 8 ohms, with no more than 0.05 °'0 

THD. FM sensitivity is 1.9 µV and signal -to- 
noise ratio is 80 dB (mono) and 76 dB (ster- 
eo). It is priced at 5380.00. -Kenwood, 1315 
East Watsoncenter Road. Carson, CA 90745. 

LIGHTING INSTRUMENT, model MX114, is 
a combination fluorescent lamp with a 5 -inch, 
3 distortion -free magnifying lens. It is con- 
structed of heavy -duty metal, fully adjustable 
to any angle. with a maximum reach of 45 
inches. Included with the lamp is a 22 -watt 
circline fluorescent light and a heavy -duty 

New from 
B &K- PRECISION 
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clamp -type mounting bracket. The model 
MX114 is priced at 579 95 -Ora Elec- 
tronics, 18215 Parthenia St Northridge. CA 
91325. 

PLOTTERS, model HP 7475A (shown at right 
in photo) and model HP 7470A (shown at left 
in photo) are compatible with personal com- 
puters from Apple. IBM, Hewlett- Packard, 
and many others. 
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The model HP 7475A accepts 11 x 17 -inch 
paper. 8'.7 11 -inch paper. and overhead - 
transparency film. With its six -pen carousel, 
the plotter can produce a variety of multicolor 
pie. bar. line, and text charts. Resolution is as 
fine as 0.001 inches. 

Pens are selected from the carousel by 
either front -panel controls or program com- 
mands. When returned to the carousel, pens 
are capped automatically to prevent dry -out. 
A variety of pen colors and widths is available. 

continued on page I/4 

Auto /manual 
ranging DMMs 

from 

Model 2806 

Autoranging on volts and ohms 

Manual ranging on amps 

0.7°o DC accuracy 

500 hour battery life 

Continuity test beeper 

Diode check 
Transient and overload protected 

High energy fuse 

Model 2807 $115 
Manual or autoranging on volts and ohms 
with 0 5 °ó DC accuracy 

Model 2816 S150 
Same features as 2807 with 0.25 °° DC 
accuracy 

For more information contact your 
B &K- PRECISION 

distributor or write for specifications. 

OK PRECISION 

DYNASCAN 
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6460 West Cortland Street 
Chicago. Illinois 60635.312 889 -9087 
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50% RH and three to five minutes from 50 to
90% RH. It is supplied complete with remote
probe, carrying case, and battery. The model
DH200 is priced at $249 .00.-Pacer Indus
tries, Inc., 1450 First Avenue, Chippewa
Falls, WI 54729.

COMPUTER SYSTEM, the Jupiter Ace
4000, uses the FORTH programming lan
guage and can serve as an intelligent pro
grammab le controller when combined with
interfaces suitable for control of DC or AC
power.

The basic machine includes the Z80A mi
croprocessor operating at 3.25 MHz, an im
plementat ion of the FORTH 79 standard in
ROM, and an interna l timer. User RAM is
expandab le to 51K. It supports a text mode of
32 columns by 24 lines and a low-resolution
graphics mode of 64 by 46 pixels. A 256- by
192-pixel mode is also available. The ma
chine can be directly connected to video
monitors.

The Jupiter ACE 4000 has 40 moving keys
with auto repeat, caps lock, and alternate
functions . Sound is available through an inter
nal speaker. A high-speed cassette interface
provides program and data storage .
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Expansion capabi lity has been provided
through direct connect ion to the Z80A bus
from a rear-panel connector. ROM, RAM, or
periphera ls can be connected to the expan
sion port. The FORTH words IN and OUT can
directly address peripherals at assigned port
numbers.

The Jupiter ACE 4000 is priced at $175.00.
The book, Jupiter Ace-FORTH Program
ming, is available for $14.95 sepa rately.
Computer Distribution Assoc iates, 17
South Main Street, Pittsford, NY 14534.

RECEIVERS, mode l KR-950 (shown) and
mode l KR-930 are computerized AM/FM
stereo receivers, featuring digital quartz-PLL
synthesizer tuning systems, digital two-deck
tape dubbing/monitoring, dual speaker-sys
tem capability (A, B, A + B), and headphone
jacks. The tuner sections provide presets for
six FM and six AM stations, and automatic
scan tuning.

The model KR-950 delivers 80 watts per
channel, minimum RMS, both channels driv
en at 8 ohms from 20 to 20,000 Hz with no
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more than 0.01% harmonic distort ion. FM
sensitivity is 1.9 IJ.V; signal-to-noise ratio is 80
dB in mono, 76 dB in stereo. It is priced at
$530.00.

The model KR-930 has a minimum output
of 50 watts per channel RMS, both channels
driven at 8 ohms, with no more than 0.05%
THD. FM sensitivity is 1.9 IJ.V and signal-to
noise ratio is 80 dB (mono) and 76 dB (ster
eo). It is priced at $380.00.-Kenwood, 1315
East Watsoncenter Road, Carson, CA 90745.

LIGHTING INSTRUMENT, model MX114, is
a combination fluorescent lamp with a 5-inch,
3 x distortion-free magnifying lens. It is con
structed of heavy-duty metal, fully adjustable
to any angle, with a maximum reach of 45
inches. Included with the lamp is a 22-watt
circline fluoresce nt light and a heavy-duty
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clamp-type mounting bracket. The model
MX114 is pr iced at $79 .95 .-0ra Elec
tronics, 18215 Parthenia St., Northridge, CA
91325.

PLOTTERS, model HP 7475A (shown at right
in photo) and model HP 7470A (shown at left
in photo) are compatible with personal com
puters from Apple, IBM, Hewlett-Packard,
and many others.
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The model HP 7475A accepts 11 x 17-inch
paper, 8Y2 x 11-inch paper, and overhead
transparency film. With its six-pen carousel,
the plotter can produce a variety of multicolor
pie, bar, line, and text charts. Resolution is as
fine as 0.001 inches.

Pens are selected from the carousel by
either front-panel controls or program com
mands. When returned to the carousel, pens
are capped automatically to prevent dry-out.
A variety of pen colors and widths is available.

continued on pag e 114

New from
B&K·PRECISION

Auto/manual
ranging DMMs

fromS75
Model 2806
• Auto rang ing on volts and ohms

• Manua l rang ing on amps

• 0.7% DC accuracy

• 500 hour battery life

• Contin uity test beeper

• Diode check
• Transient and overload protec ted

• Hig h energy fuse

Model 2807 $115
Manual or autoranging on volts and ohms
with 0.5% DC accuracy.

Model 2816 $150
Same features as 2807 with 0.25% DC
accuracy.

For more information contact your
B&K-PRECISION

distributor or write for specifications.
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The Most 
Valuable Tool 

on Your 
Workbench 

A practical, 
all -inclusive 
guide to the 
fundamentals of 
electronics practice! 
All of the information needed for a basic understanding of almost any 

electronic device or circuit.' says Radio Electronics. 
A complete self -study course in electronics, this incredibly thorough 
sourcebook covers everything from atoms and electrons to the newest 
computer and digital electronics technology! 
An ideal reference for every hobbyist and experimenter, its arranged in 
logical chapter groupings by topic so you can quickly and easily locate 
exactly the information you need when you need it! 

Packed with hands -on experiments that demonstrate how electronics 
theories work in real life applications ... 530 information- filled pages and 
more than 700 clear, concise drawings, illustrations, and schematic dia- 
grams! 
Save 20"a, by ordering your copy of Basic Electronics Theory now. 

during this special Limited -time offer! 
Order by mail. or Call Toll Free 800- 233 -1128 (Alaska. Hawaii, and Pennsylvania Call Direct 
717-794-2191) 

10-Day FREE Trial Offer 
Examine FREE for 10 Days It not completely satisfied, return the book 

You'll pay nothing, owe nothing 

r 
TA B TAB BOOKS Inc. ORDER NOW -SAVE 20 ! 

P 0 Box 40. Blue Ridge Summit, Pa. 17214 
Please send me Basic Electronics Theory With Projects & Experi- 
ments (Order No. 1338H), a regular $19.95 value for 515.95 (Limited 
Time Offer) 
Bill me S (plus postage and handling) 
Check enclosed for $ (TAB pays postage and handling) 
Charge my VISA MasterCard (TAB pays postage and handling) 
Account No. Expires 

Signature 

Name 

Address 

City /State/Zip 
IPa add 61- sates tax FOregn customers must pay in advance n u S dollars RET -14B 
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EQUIPMENT REPORTS 

continued from page 26 

in. In addition. when plugged 1n. the 
probes seat firmly. making it difficult to 

accidently unplug them. The probes that 
come with the meter have a protective 
collar for working safely with high volt- 
ages. and sharp tips to make good contact 
on PC boards. etc. 

All measurements are shown on a 

large. 31 -digit LCD readout. Decimal - 
point placement is automatic. Display an- 
nunciators include polarity and low bat- 
tery. Battery life is claimed to be 200 
hours with a standard nine -volt transistor- 
radio-type battery, or longer if alkaline 
units are used. 

Looking more closely at the controls. 
two of them ( located at the top and bottom 
of the row of pushbutton switches) are 
used to select the functions. The bottom 
switch is used to select whether current/ 
voltage or resistance is to be measured: 
whether current or voltage is to be mea- 
sured is determined by which of the input 
(MA or vii) jacks the positive lead is con- 
nected to. 

The top switch is used to set the meter 
to measure either AC or DC voltage or 
current. Also, when measuring resis- 
tance. the top switch is used to set the 
meter to either the tit v or t.o v mode. In 
the nl v mode. the meter has an output of 
3 volts: that's enough to turn on any diode 
or transistor junction without damaging 
the device. That mode is useful for testing 
diodes. transistors. etc. In the w v mode. 
the meter has an output of 0.26 volt: that is 
useful for testing circuits that contain 
semiconductors such as diodes and tran- 
sistors because that low voltage level will 
not turn on a junction. 

The remaining six switches are used for 
range selection. The meter measures AC 
and DC current in 5 ranges. from 200µA 
to 2000 mA, full scale. Resistance is mea- 
sured over 6 ranges. from 200 ohms to 20 
megohms. full scale. Turning to voltage. 
it is measured over 5 ranges. from 200mV 
to 1000 DC (750 AC). full scale. 

Every range. including the resistance 
ranges. is overload protected to 250 -volts 
RMS according to the manufacturer. The 
meter's accuracy is claimed to 0.25 %. 
The response time is good for a meter of 
this type. varying between one and eight 
seconds. depending on the function and 
range. 

The attractive tan case is made of high - 
impact plastic. There is a flip -out bail in 
the rear for bench use. 

The instruction manual is simple. yet 
contains all the information most users 
are likely to need including a schematic 
and parts list. The meter is covered by a 

one -year limited warranty. 
All -in -all. the model 3550 is a very 

useful little instrument for the hobbyist or 
technician. It carries a suggested list price 
of S85. R -E 
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The Most
Valuable Tool

on Your
Workbench

A practical,
all-inclusive
guide to the
fundamentals of "00U0.w

electronics practice! '""""
"All of the information needed for a basic understanding of almost any
electronic device or circuit," says Radio Electronics.
A complete self-study course in electron ics, this incredibly thorough
sourcebook covers everything from atoms and electrons to the newest
computer and digita l electronics techno logy!

An ideal reference for every hobbyist and experimenter, it's arranged in
logical chapter groupings by topic so you can quickly and easily locate
exactly the information you need when you need it!
Packed with hands-on experiments that demonst rate how electronics
theories work in real life applications .. . 530 information-filled pages and
more than 700 clear , concise drawings, illustrations, and schematic dia
grams !
Save 20% by ordering your copy of Basic Electronics Theory now,

during this special Limited-time offer!
Order by mail. or Call Toll Free 800-233-1128 (Alaska, Hawaii. and Pennsylvania Call Direct:
717-794-2191)

1a-Day FREE Trial Offer
Examine FREE for 10 Days. If not completely satis fied, return the book.

You'll pay nothing, owe nothing.

r-----------------------~II ITAB BOOKS Inc. ORDER NOW-SAVE 20%! I
I TAB P.O. Box 40,Blue Ridge Summit, Pa. 17214 I
I Please send me Basic Electronics Theory With Projects & Experi- I
I ments (Order No. 1338H), a regular $19.95 value for $15.95. (Limited I
I

Time Offer) I
Bill me $ (plus postage and handling)

I Check enclosed for $ (TAB pays postage and handling) I
I Charge my 0 VISA 0 MasterCard (TAB pays postage and handling) I
I Account No. Expires I
I Signature I
I Name I
I Address I
I City/S tatelZip I
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EQUIPMENT REPORTS
continued fro m page 26

in. In addition, when plugged in, the
probes seat firmly, making it difficult to
accidently unplug them. The probes that
come with the meter have a protective
collar for working safely with high volt
ages, and sharp tips to make good contact
on PC boards, etc.

All measurement s are shown on a
large , 3Y2-digit LCD readout. Decimal
point placement is automatic. Display an
nunciators include polarity and low bat
tery. Battery life is claimed to be 200
hours with a standard nine-volt transistor
radio-type battery, or longer if alkaline
units are used.

Looking more closely at the controls,
two of them (located at the top and bottom
of the row of pushbutton switches) are
used to select the functions. The bottom
switch is used to select whether current/
voltage or resistance is to be measured;
whether current or voltage is to be mea
sured is determined by which of the input
(M A or vn) jacks the positive lead is con
nected to.

The top switch is used to set the meter
to measure either AC or DC voltage or
cur rent. Also, when measuring resis
tance , the top switch is used to set the
meter to either the HI v or LO v mode. In
the H I v mode, the meter has an output of
3 volts; that 's enough to turn on any diode
or transistor junction without damaging
the device. That mode is useful for testing
diodes , transistors, etc. In the LO v mode,
the meter has an output of 0.26 volt; that is
useful for testing circu its that contain
semiconductors such as diodes and tran
sistors because that low voltage level will
not turn on a junction.

The remaining six switches are used for
range selection. The meter measures AC
and DC CUITent in 5 ranges, from 200f.LA
to 2000 mAofull scale. Resistance is mea
sured over 6 ranges. from 200 ohms to 20
megohms. full scale. Turning to voltage,
it is measured over 5 ranges . from 200mV
to 1000 DC (750 AC), full scale .

Every range. including the resistance
ranges. is overload protected to 250-volts
RMS according to the manufacturer. The
meter 's accuracy is claimed to 0.25%.
The response time is good for a meter of
this type. varying between one and eight
seconds. depending on the function and
range.

The attractive tan case is made of high
impact plastic . There is a flip-out bail in
the rear for bench use.

The instruction manual is simple. yet
contains all the information most users
are likely to need including a schematic
and parts list. The meter is covered by a
one-year limited warranty,

All-in-al l, the model 3550 is a very
useful little instrument for the hobbyist or
technician. It carries a suggested list price
of $85. R-E
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$10988
Model ULTRA R

SP-1212 External
Horn Option $24.88

TELEPHONE ORDERS
FILLED FAST! ORDER
DESK OPEN FROM 9

A.M. TO 5 P.M. EST. CALL
(203) 43 4-8308. ~.,

NEDA

BURGLAR ALARM
Ideal for home or offlce, this ultTosonlc
burglarolormrequiresno Installotion.
Just plug II In, enteryour secret code
through the push-bunons for operatilln.
Fullbattery bock-Up. Coversup to 600
square loot area. Has own Intemal
alarm, or odd the extemal hom(shown)
as on accessory, Enllyand exh deloys
5-mlnute automatic shut-off and olorm
memory.

SPECO
PROFESSIONAL QUALITY PA AMPLIFIERS

Model PAT-30
30 wons Music Power 11750-18,000 HzFreq. Response $ 88
4 Controls (MIC-l , MIC-2, AUX& TONE)

Model PAT·60
60 Wans MuSIC Power 4
100-20,000 HzFreq Response $ 88
4 Controls (MIC-1, MIC-2, AUX(Foder) & 1 7
TONE)

Model PAT-120 (shown)
120Watts Mus,cPower
50-20,000 HzFreq Response $27788
6 Controls(MIC-1, MIC·2, VOLUME
(Moster), BASS, TRE8LE & AUX (Fader) )

SPECO
HI·FI/STEREO/
BIG SOUND CROSSOVER
NETWORKS
HN3-60
60 won 3-Woy
Crossover Network

$1088
EACH

HN3-100 $1688
100 won 3-Woy
Crossover Network EACH

HN3-200 (shown) $2988
&~~~~~k EACH
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A LOW-COST, QUAUTY
TRIPLE-REGULATED
POWER SUPPLYlII

Designed for hard-la-please, but budget-minded lob
technicians, studentsand hobbyists, 1I1e DCtriple regulofed
varloble powersupp~ has all the leatures you could ask lor,
plusa lull 1 yearmanufacture(s worranty:

3 outputs:
Fixed 5 VDC ± 0.2V
2 varloble .:51'12 V to ~ 1 5 VDC
Polarhy: flootlng; can be used as pas. or neg.

Ripple less than 10mVat full tooo
RegUlation .:5 1% no loadto lull toeo
line regulotlon < 0.2% 108 VAC to 135 VAC.
Currenl:

Fixed supp~ 1.0 amp max.
Variable supplies0.5 amp max.

Protection buinIn, current Iimhing, whh thermal shutdown.
Power: 108-135 VAC.
Dimensillns: 8'!4" x 3V< " x 7'!4" (WXHxD)
Woodgroin finished metalcose.
Weight: 4 ibs., 9 OlS .

lig htedonIon power switch, easy-to-read Vo~meter and large
bindingposts.
Warranty: one year lUll replacement warranty from doteof
purchase.

MODEL
PS101
POW ER
SUPPLY

Halls Rd. - P.O. Box 624 - Old Lym e, CT 06371.
Tl:RMS: U.S.lund~ Vbo,Amox,MC, Money Older, CI1eck (allow2weeks tocleor).CTresldenls

~7'h%=-,=~~\~d':"'\"':"~o'1\""'or:~':t,~r~~~~
51.60. and handlingcIlorgesodd 53'10 fcrorder> undef5100, odd57 loronler>
QYllr 5100 air frelglt extro).

D-

_ _ M . .. _ _

AC UNE SURGE SUPPRESSORS

I
[]..6... "I \ Protect your delicate computer and expensive equipmentfram

• 11 destructive and dangerous transient AC line surges.
I--=-.:~ Spikessuppressed 6,000 Amps, max. energy obsol1led 50

1

- I I JOULES, spIke clomping storts 184V, max. spikeva~ogeI'" II ;;;': :~::

on~ $1798
M o de l UM 20

rB
I"ii

'i··'(jj'
; :;'~..~>l.

Model DM40

PRECISION DMM WITH
±. 25% DCY ACCURACY AT
THIS LOW, LOW PRICE
More features for this pricetI10n you
would imagine: 10 amp range, AC and
DC, extended2,000 hour battery Ihe,
250 mV for ln-clrcunresistance
measurement, 2.8 vansfor diode
testing on "Ohms." Heavy-duly test
leads and carrying case included.

NEW CIRCUITMATE DMM's
from BECKMAN
Features .8% DCVolts accuracy, 5 ACI
DCranges, 6 resistanceranges, diode
test function, plus the kind of quality
you'd expect from Beckman.

$9188

I_GEl!
I-i]·__. I

'I~~,;:~ ~
.....:,..;...-1

~~
. . .,., ..-

1- : . : : ; ..: :. _. ... . ;:.

1---- - _..

f~j~~

\ I.gg.9]
l ·---· _ :':~

.~ ," .~C .-. _ .
/ g .- -. _.II I' -., -. -
H~·: ·~~·i.j \

; fi;"Z /,

on~ $71 88
Model MD 100

3~ DIGIT LOW-COST
YOLT/OHM MIWAMMrnR
This low-costdighal meterhas: 10
Megohm Input Impedance AC&DC, Whh
accuracy at DCV ± 0.8% ± 1 digh,ArN
± 1.2% ± 2 digits. It has autopolarity,
auto zero and 24 ranges. Fuse ovenocc
prolecllon, test leads, bottery and
carryingcoseIncludedat this low price.

Model DM 45

Features .5% DC Vans accuracy, 5
AC/DCvansranges, 6 current
ranges, 6 resistance ranges, diode
test, continuity beeper, and
Beckman quality at this very low
price.

Model 470

Model M D210

Here's the new low-cost Simpson 1'1: (--_--:-.-1OQfl..'·'_-
470 meter you've heard somuch •
about!Whh0.15% DCVoccurocy
and full measurementcapability - I j< : : : '
100 mVto 1000 VDC, 100mV to In- s. :
750 VAC, 0.1n to 19.99 Mn, ACI rr.-- ",' ;. . : :
DCcurrent up to lOA.plus a lull I ' ; . ) : " :

:~: ~fo~~:I~~~~~~d:"e~, ! !>~/t, . ~.-_ -
Mode in U.SA l(ir ·
$13888 V.·.•..

~...

--------------------------------CIRCLE 33 ON FREE INFORMATION CARD

---------ELEcTRON~-GWTiDEA~----~-1
~~~~~~rnR NEW! NO INSTALLATION I
MULTITESTER - -~LASTC -- ~- - REQUIRED
TIlisC:ket slze, battery-operated <11I1i[1r-------L -n

~ch~~l:~;s~~efis='f'est
leads. Pe~ecl for hobbyisls and
lechnlclons Who like a bargain.

I
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At CIE,you get electronics 
career training from specialists. 

If you're interested in learning how to fix air conditioning, 
service cars or install heating systems - talk to some other 
school. But if you're serious about electronics... even earning an 
Associate Degree... come to CIE -The Electronics Specialists. 

At CIE,you get electronics .
careertraining from specialists.

en
o
Z
o
~ Ifyou're interested in learning how to fIX air conditioning,
~ service cars or install heating systems- talk to some other
~ school. But if you're serious about electronics... even earning an
£ Associate Degree... come to CIE -The Electronics Specialists.
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Why trust your education 
and career future to any- 
thing less than a specialist? 

You shouldn't. And you 
certainly don't have to. 

If you talked to some of our 
graduates, chances are you'd find 
a lot of them shopped around 
for their training. They pretty 
much knew what was available. 
And they picked CIE as 
number one. 

Be sure to shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist If you're the ambitious 
type -with serious career goals in 
electronics -take a close look at 
what we've planned for you at CIE. 
What you should look 
for first. 

Part of what makes electronics 
so interesting is it's based on 
scientific discoveries -on ideas! 
So the first thing to look for is a 
program that starts with ideas 
and builds on them! 

That's what happens with CIE's 
Auto- Programmed °Lessons. 
Each lesson takes one or two prin- 
ciples and helps you master them - before you start using them! 
How practical is 
training? 

This is the next big important 
question. After all, your career 
will be built on what you can do- 
and on how well you do it. 

Here are ways some of CIE's 
career courses help you get your 
"hands -on" training... 
With CIE's Personal 
Training Laboratory... 
you learn and review the basics - 
perform dozens of experiments. 
Plus, you use a 3 -in -1 precision 
Multimeter to learn testing, 
checking, analyzing! 
When you get your own 
5MHz, solid -state 
oscilloscope, you take some 
real professional steps. You use 
it as a doctor uses an X -ray 
machine -to "read" waveform 
patterns...lock them in...study, 
understand and interpret them! 
When you get your Digital 
Learning Laboratory, you'll 

be into digital theory- essential 
training today for anyone who 
wants to keep pace with the state 
of the art of electronics. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. 
For example, you'll compare 
analog and digital devices. You'll 
learn to make binary to decimal 
conversions and to work with 
semiconductor devices and 
circuits. You'll see how digital 
equipment is vital to today's 
exciting, growing fields such as 
security... where digital theory 
provides the brains for space -age 
alarm and protective devices. 
You'll build your Microproc- 
essor Training Laboratory, 
a working microcomputer -from 
"scratch." You'll also learn how 
to program and interface it with 
displays, memories, switches, 
and more. 
Earn An Associate Degree 
from CIE. 

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 op- 
portunity to earn an 
Associate in Applied 
Science 

in Electronics Engineering Tech- 
nology. Any CIE career course 
can offer you credit toward the 
degree...more than half of the 
number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications 
Commission) Radiotelephone 
License, General Class. It can be 
a real mark in your favor... 
government -certified proof of 
your specific knowledge and 
skills. 
Shop around...but send for 
CIE's free school catalog 
first! 
Mail the card. If it's gone, cut out 
and mail the coupon. If you prefer 
to write, mention the name and 
date of this magazine. We'll send 
you a copy of CIE's FREE school 
catalog -plus a complete pack- 
age of independent home 
study information! For your 
convenience, we'll try to have a 
representative contact you to 

answer your questions. 
Mail the card or coupon - 
or write: CIE, 1776 

East 17th St., 
Cleveland, 

OH 44114. 

un- -- 
I 
1 
1 

Print Name 

1 
1 

1 

CIE 
MI MI OM MN 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street. Cleveland. Ohio 44114 

Accrtdded Member National Home Study Counul 

YES... I'm shopping around for the right kind of career training in electronics - 
and CIE sounds well worth looking into. Please send me my FREE CIE school 
catalog- including details about the Associate Degree program -plus my FREE 
package of home study information! 

Address _ 

City State 

Age - -- Area Code/Phone No. 

Check box for G.I. Bill information: E Veteran 

MAIL TODAY! 

Apt. 

Zip - 

!] Active Duty 

RE-76 

c...»z
c»
~

RE·76

o Active Duty

/

in Electronics Engineering Tech
nology. Any CIE career course
can offer you credit toward the
degree...more than half of the
number needed in some cases.

You can also prepare for the
government-administered FCC
(Federal Communications
Commission) Radiotelephone
License, General Class. It can be
a real mark in your favor...
government-certified proof of
your specific knowledge and
skills.
Shop around...but send for
CIE'sfree school catalog
first! J

Mail the card. If it's gone, cut out
and mail the coupon. If you prefer
to write, mention the name and
date of this magazine. We'll send
you a copy of CIE's FREE school
catalog-plus a complete pack
age of independent home
study information! For your
convenience, we'll try to have a
representative contact you to

answer your questions.
Mail the card or coupon
or write: CIE, 1776

East17th St,
Cleveland,

OH 44114.

MAIL TODAY!

Address Apt _

City State Zip _

Age Area Code/Phone No. --1--- _

Check box for G.!. Bill information: 0 Veteran

YES... I'm shoppi ng around for the ri@! kind of career training in electronics 
and CIEsounds well worth lookingi nto. Please send me my FREE CIEschool
catalog-including details about the Associate Degree progra m-plus my FREE
package of home study information!
Print Name _

be into digital theory-essential
training today for anyone who
wants to keep pace with the state
of the art of electronics. With
CIE's Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned.
For example, you'll compare
analog and digital devices. You'll
learn to make binary to decimal
conversions and to work with
semiconductor devices and
circuits. You'll see how digital
equipment is vital to today's
exciting, growing fields such as
security... where digital theory
provides the brains for space-age
alarm and protective devices.
You'llbuild yourMicroproc
essor Training Laboratory,
a working microcomputer-from
"scratch." You'll also learn how
to program and interface it with
displays, memories, switches,
and more.
Earn An Associate Degree
fromCIE.

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 op
portunity to earn an
Associate in Applied
Science

r------_·_------_·• C I E Cle veland Institute of Electronics, Inc.

I
17 7 6 E a s t 17th S tre e t , C le veland, O h io 44114

Accredited M ember National Home Study Council

•I••••••

Why trust your education
and career future to any
thing less than a specialist?

You shouldn't. And you
certainly don't have to .

If you talked to some of our
graduates, chances are you'd find
a lot of th em shopped aro und
for their training. They pretty
much knew what was' available.
And they picked CIE as
number one.

Be sure to shop around.
Because, frankly, CIE isn't for
everyone.

There are other options for the
hobbyist If you're the ambitious
type-with serious career goals in
electronics-take a close look at
what we've planned for you at CIE.
What you should look
for first

Part of what makes electronics
so interesting is it's based on
scientific discoveries-on ideas!
So the first thing to look for is a
program that starts with ideas
and builds on them!

That's what happens with CIE's
Auto-Programmed'Lessons,
Each lesson takes one or two prin
ciples and helps you master them
-before you start using them!
How practical is the
training?

This is the next big important
question. After all, your career
will be built on what you can do
and on how well you do it

Here are ways some of CIE's
career courses help you get your
"hands-on" training...
With CIE'sPersonal
Training Laboratory...
you learn and review the basics
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!
When you get your own
5MHz, solid-state
oscilloscope, you take some
real professional steps. You use
it as a doctor uses an X-ray
machine-to "read" waveform
patterns..Jock them in...study,
understand and interpret them!
When you get your Digital
Learning Laboratory, you'll
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NEW IDEAS 
Sliding -tone doorbell 

FIG. 1 

RAVE YOU EVER BEEN STARTLED BY YOUR 

cnvn doorbell? I have heard some door - 
hells that are so harsh and stanling that 
they are sure to wreck anyone's nerves. 
But my doorbell is not of that type -at 
least not any more. 

But if your bell is of that type, don't 
despair. I'll show you a way to prevent 
your quiet home from being disturbed. 
You can replace your harsh- sounding, 
nerve- wracking bell with what I'll call a 

"mild dose of sound stimulation." When 
the doorbell is pushed, you'll hear a low 
tone that will "slide up" to a higher fre- 
quency. 

Figure I shows the sliding -tone door- 
bell circuit. It's made up of two main 
parts: an AF (Audio Frequency) oscillator 
and a variable resistance. 

The frequency of the AF oscillator is 
determined by two factors. The first is the 
value of the coupling capacitor, CI. The 
second is the value of the resistance con- 
nected between the base of QI and 
ground. That resistance, which we'll call 
RBG, is equal to (Rl + R2) R3. 

When either of those two factors in- 
creases, the frequency of oscillation will 

decrease. Thus, whenever RB(; or CI de- 
creases, the frequency will increase. 

First, assume that SI is closed and R2 
has been adjusted to produce a pleasant, 
low -frequency tone. Capacitor C3 will 
charge through R6 until it reaches such a 

voltage that will cause diode DI to con- 
duct. When that happens, the value of 
RBG is paralleled by R4. Thus, because 
the total resistance RBG decreases, the 
output tone slides up in frequency. Capac- 
itor C3 will continue to charge until the 
voltage across D2 and D3 causes those 
diodes to conduct. Then RBG is paralleled 
also by 12.5. the total resistance again de- 
creases, and the oscillator's frequency 
again increases. 

If you're not satisfied with how the 
"bell" sounds, there are several things 
you can do. First, if you want to change 
the tone variation, feel free to try different 
values for R2, R4, and RS. And if you 
want to vary the sliding speed of the tone, 
then you can try different values of R6. 

As with the rest of this easy -to -build 
circuit, the transistor types are not crit- 
ical. Feel free to experiment! -Tseng C. 
Liao 

"One more stunt like this and l'll cut your modem cord!" 

NEW IDEAS 

This column is devoted to new ideas. cir- 
cuits. device applications. construction tech 
niques. helpful hints. etc. 

All published entries, upon publication. will 
earn 525 In addition. Panavrse will donate 
their mode/333 -The Rapid Assembly Circuit 
Board Holder, having a retail price of $39 95 It 

features an eight-position rotating adjustment. 
indexing at 45- degree increments, and six 
positive lock positrons in the vertical plane, 
giving you a fun ten -inch height adjustment for 
comfortable working 

I agree to the above terms. and grant 
Radio- Electronlcs Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections Or OOmpilalronS 
of reprints of similar articles I declare that the 
attached idea is my own ongrnal material and 
that its publication does not violate any other 
copyright I also declare that this material has 
not been previously published 

Title of Idea 

Signature 

Pont Name 

Street 

Date 

City State 
Mad your idea along with this coupon 
to New Ides. Redio-Electronlcs, 

200 Perk Ave. South. 
New York, NY 10003 

Zip 

NEW IDEAS
Sliding-tone doorbell

NEW' IDEAS

This column is devoted to new ideas, cir
cuits , device applications, construction tech
niques , helplul hints, etc.

All published entries, upon publication, will
eam $25. In addit ion, Panavise will donate
their mode/333-The Rapid Assembly Circuit
Board Holder, having a retail price 01$39 .95. It
leatures an eight -position rotating adjustment,
indexing at 45-degree increments, and six
pos itive lock positions in the vert ical plane ,
giving you a lull ten- inch height adjustment lor
comlortable working .
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H AVE YOU EVER BEEN STARTLED BY YOUR

own doorbell? I have heard some door
bells that are so harsh and startling that
they are sure to wreck anyone's nerves.
But my doorbell is not of that type-at
least not any more.

But if your bell is of that type, don 't
despair. I' ll show you a way to prevent
your quiet home from being disturbed.
You can replace your harsh-so unding ,
nerve-wracking bell with what I'll call a
" mild dose of sound stimulation." When
the doorbell is pushed, you' ll hear a low
tone that will "slide up" to a higher fre
quency.

Figure I shows the sliding-tone door
bell circuit. It's made up of two main
parts: an AF (Audio Frequency) oscillator
and a variable resistance .

The frequency of the AF oscillator is
determined by two factors . The first is the
value of the coupling capacitor, Cl . The
second is the value of the resistance con
nect ed be tween the base of Q l and
ground . That resistance, which we' ll call
RBO ' is equal to (Rl +R2) II R3.

When either of those two factors in
creases, the frequency of osci llation will

decrease. Thus, whenever RBO or Cl de
creases, the frequency will increase.

First, assume that SI is closed and R2
has been adjusted to produce a pleasant ,
low-frequency tone. Capac itor C3 will
charge through R6 until it reaches such a
voltage that will cause diode Dl to con
duct. When that happens, the value of
RBO is paralleled by R4. Thus, because
the total resistance RBO decreases, the
output tone slides up in frequency. Capac
itor C3 will continue to charge until the
voltage across D2 and D3 causes those
diodes to conduct. Then RBO is paralleled
also by R5, the total resistance again de
creases, and the oscillator's frequency
again increases.

If you're not satisfied with how the
"bell" sounds, there are several things
you can do. First; if you want to change
the tone variation, feel free to try different
values for R2, R4, and R5. And if you
want to vary the sliding speed of the tone,
then you can try different values of R6.

As with the rest of this easy-to-build
circuit, the transistor types are not crit
ical. Feel free to experimentl-c-Zsesg C.
Liao

I agree to the above terms, and grant
Radio-E lectronics Magazine the right to
publish my idea and to subsequently re
publish my idea in collections or compilations
01reprints 01similar articles . I declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously puollshed.

Title 01 Idea

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Parll Ave. South,
New Yorll , NY 10003
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"O ne more stunt like this and I' IIcut your modem cord!"

Signature

Print Name

Street

Date

38

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


UNGAR DESOLDERING & SOLDERING 
Special Pricing... Special Free Offer 

Hot VAC Desoldering System 

JO' Reg $599.95 
. OUR SPECIAL PRICE or 

;11. $37995 
Electronic Temperature 
Controlled Soldering System 
with Built -in Controller 
OUR SPECIAL $995 PRICE 

Model 4000 1 
B.. ' pump - -,iin the need for shop as Cump.k.: ma . 

., :rx use.. .rran where E>Ne .s an AC electrical p.n i 
s1FContalned, Super-Quiet AN Pump: The vacuum pump is na oo , ..Iw ,y 

mairaartanat Irae. .t n re.narkaay Oust The pump operates ony when the nar+db swath a 
actuated 
Temperature Canto* Venable sokbstate corroi that ad usb the bp Wmperatue tom 
500 - 1000 F An electric crawl apnea that transient sakes are luny suppressed thereby 
making the system sale kw dnol dernq voltage sensane Components 

TOLL FREE (800) 645 -9518 

FORDHAM 
260 Motor Parkway. H, ,,auge. N Y 11788 

VtfSC 

Model 9100 
Iri:ru&es base urd mesa sur harx>,e wan THERMODURIC 
heater. 1/16- 9012 screwdriver bp sponge and bp tray. sponge. and Iron Holder 
A be CO st altematpe in an operatonadpntabl temperature controlled 'adoring 
system 

E lectasC closedesop terrperaLae control br 'human preoson Temperature 
operabradlustable tram 400 F b 600 F Conwwan. s napte control to you can 
select the exact temperature you need Neon 'on-err b Iron Holder can be 
right a keel-hand mounted b accommodate an operators 

ADD FOR SHIPPING AND INSURANCE 
In N.Y. State 800- 832.1446 3250.00 ....$4.50 

VISA COD Master Charge $251 .00 to 500.00 6.50 
Money Order N.Y State residents add 501.00 to 750.00 8.50 
Check appropnate sales tax 751 00 to 1000.00 

,... 
....12.50 

CODs extra (required 25% devout) over 1000.00 15.00 

FORDHAM DISCOUNTS DISCOUNT 
PRICES ON HITACHI SCOPES 

35 MHz DUAL TRACE 

Vertical sensibwry Sm VWdry 10 5Vidni 
and I m V /dry to 1 V /dry with 5X 
amplifier Trigger modes Auto- 
matic Normal, TV (+). TV1 -) 

REG $895 
OUR PRICE 

ç 
WITH PROBES 

$5 

SIGNAL DELAY LINE 

> + `ti r: 
95 ,, .... ::t 

Imismor 
Model V-352F r 

TOLL FREE (800) 645 -9518 

FOROHAM 
260 Mota Parkway, Hauppauge. N Y 11788 

VISA' 

60 MHz DUAL TRACE 
DELAYED SWEEP 

High sensitivity I mV/00/ 
(10 MHz) 5 ns/dry sweep rat.. 

3rd channel display (Irgger 
view) Variable logger hror1 off 

Full TV big 
gering Single 
sweep Auto 
malet locus 
correction 

OUR PRICE 
Model 650F $995 -411111111111111111110-- 

WITH PROBES 

100 MHz QUAD TRACE 
DELAYED SWEEP 

Large bright 8x10 cm screen 
Ouad trace operation/Chi. Ch2. 

A trigger and B trigger HO 
senstmty 500 p V /dry I5 MHz) 

Fun TV 
)geeing OUR PRICK Model V- 1050 -F 

1299 9g --4-6--°`- 
WITH PROBES 

ADD FOR SHIPPING AND INSURANCE 
$250.00... $4.50 

$251 00 to 500.00... 6 50 
Money Order N Y State residents add S01 00 to 750.00 8.50 
Check appropnate sates tax 751.00 to 1000 00 12.50 

COD's extra (required 25% deposit) over 1000.00. 15.00 

In N.Y. State 800832-1446 
VISA COD Master Charge 

UNGAR DESOLDERING &SOLDERING
Special Pricing...Special Free Offer

ADD FOR SHIPPING AND INSURANCE
$250.00 $4.50

$251 .00 to 500.00 6 .50
501 .00 to 750.00.. .. 8.50
751 .00 to 1000.00 : 12.50

over 1000.00 15 .00

Inc ludes: base unit with built-in controller. micro-size handle with THERMO-DURie
heater, 1/16" #9012 screwdri ver tip. sponge and tip tray, spo nge, and Iron Holder.
A low cost alternative in an ope rator-adjustable , temperature con trolled soldering
system.

~=~~~~~eWf~U81>o~tr~'~~~US~V~rie;~~~co~J~~~r6a~
select the exact temperature you need. Neon "on-ott" light . Iron Holder can be
riqh t- or left-hand mounted to accommod ate all opera tors.

in N .Y . State 800-832-1446
• VISA • COD • Master Charge
• Money Order N.Y . State residents add
• Check appropriate sales tax.
COD's extra (required 25 % deposit)

Electronic Temperature
Controlled Soldering System
with Built·in Controller

~~rc:PECUlL$8995
UNtilRg\OO

f
D -=.1: Y1\th purchase ot

n~~ ung
ar 4000

Hot VAC Desoldering System
Reg $599.95

OUR SPECIAL PRICE

$37995

Bu ilt-in vacuum pump eliminates. the need for shop air. Compact des ign and portability
make it ideal for use at any loca tion where there is an AC electrical plug-in outlet.

~t~~~~~~e.~i~~~~~~b~:rQ~eT~~~~~~6~~r~~~~~fy~~~I~~i~~~e switch is
actua ted.
Temperature Control : Variable so lid-state co ntrol that ad justs the tip temperature from
500" - 1000' F. An electric circuit assures that transient spikes are fully suppressed thereby
making the system safe for deso ldering voltage-sensitive co mpo nents.

TOLL FREE (800) 645-9518
FORDHAM.· · · · · ~

~
260 Motor Parkway, Hauppauge, N.Y. 11788

c....»z
c»
~

Model 650F
?

ADD FOR SHIPPING AND INSURANCE
$250.00 $4.50

$251 .00 to 500.00 6.50
501.00 to 750.00. 8.50
751.00 to 1000.00 12.50

over 1000.00 15 .00

OUR PRICE

$995
WITH PROBES

Large, brig ht 8x10 ern screen
• Quad trace operation/C hl , Ch2,
A trigge r and B trigge r . High
sensitivity 500 I'-V/di v (5 MHz) I
• Full TV
triggering. OUR PRICE . Model V·105Q-F

$12999 5
WITH PROBES

60 MHz DUAL TRACE
DELAYED SWEEP

High sensitivity . 1 mVldiv
(10 MHz) • 5 ns/d iv sweep rate
• 3rd channel display (trigger
view) • Variable trigger hold-off
• Full TV trig
gering . Sing le
sweep • Auto
matic focus
correction.

100 MHz QUAD TRACE
DELAYED SWEEP

in N .Y . State 800-832·1446

• VISA • COD • Master Charge
• Mon ey Ord er N.Y. Slate residents add
• Chec k appropriate sales tax.
COD's extra (required 25 % deposit)

Model V-352F

35 MHz DUAL TRACE SIGNAL DELAY LINE

Vertical sensitivity 5m Vldiv to 5V/div
and 1m Vldiv to 1 V/di v with 5X
amplifier . Trigger modes Auto
matic, Normal, TV (+) , TV(- ).

260 Motor Parkway, Hauppauge. N.Y. 11788

TOLL FREE (800) 645-9518
FORDHAM.i.'... I~

\ ~

REG $895
OUR PRICE

$59995
WITH PROBES

FORDHAM DISCOUNTS DISCOUNT
PRICES ON HITACHI SCOPES

~I
ForaDmiteO'time cYJ(y
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Where's Your ELECTRONICS Career Headed? 

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 ahead 
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. r 

Grantham College of Engineering 1 -84 
P. 0. Box 35499, Los Angeles, CA 90035 

Please mail me your free catalog which explains your 
B.S. Degree independent -study program. 

Name Ag. 

Address 

City sitste Zip 

1 

J 

Where's Your ELECTRONICS Career Headed?

The Move You Make Today Can Shape Your Future

B. S. DEGREE '

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 ahead
faster and further with a

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
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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.

,----------------------.I Grantham College of Engineering 1-84 I
I P. O. Box 35499, Los Angeles, CA 90035 I
I Please mail me your free catalog which explains your I
I B.S. Degree independent-study program. I
I I
I Name AgE!...--_ I
I I
I Address I
I I
I City State Zip__ IL ~
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BUILD 

C-QUAM 

AM 

STEREO 

CONVERTER MARTY BERGAN 

AM stereo broadcasting is now well under way and more stations are beginning stereo 
broadcasts every week. Hear for yourself what all the fuss is about by converting your AM radio 
to receive C -QUAM stereo broadcasts. 

' II KLU I1kU: \I)( \SI1 \r, Ivy Asr k:\01U 
stations was authorized in March. 1982 by 
the Federal Communications Commis- 
sion (FCC). AM broadcasters hoped that 
the introduction of stereo would help to 
bring back many of the listeners they lost 
to FM radio. If you want to find out what 
AM stereo sounds like. it's easier than you 
think. You don't have to go out and buy 
some special receiver-pm can convert 
your present AM radio to receive stereo 
C -QUAM broadcasts. 

Thc C -QUAM system. designed by 
Motorola. is one of four systems that the 
FCC authorized for AM stereo broadcast- 
ing. (The Commission declined to deter- 
mine which of several competing 
technologies would become the industry 
standard and instead took a "wait -and- 
sce" attitude. In that way, the marketplace 
could decide which system would be- 
come the standard.) In this ankle. we w ill 
take a look at w hat the C -QUAM sy stem 
is and then we'll look at how an AM radio 

'Linear Aopr cat.ons Motorola Inc . Semiconductor 
Products Sector 

can be umscrted to decode stereo. 
Let's say right from the start, though. 

that mans radios are simply not capable of 
handling stereo. We'll explain the reasons 
for that and we'll explain ways around 
some of the problems. Because AM radi- 
os now on the market were not designed to 
accommodate stereo requirements. you 
might consert a radio hut then be disap- 
pointed bs the results. We'll give you 
some pointers on how to choose a good 
candidate for conversion. 

Each of the hundreds of radio designs 
will probably behave and sound a little 
different. But each radio's problems can 
be resolved with the right know -how and 
test equipment. For those of you who are 
not equipped to handle such problems. 
the stereo conversion may be a disap- 
pointment. and you might be better off to 
wait a few months until the AM stereo 
receivers become available in the market- 
place. But if you want to learn about this 
new system. and you have a good receiver 
to start with. then the conversion de- 
scribed here should be accomplished easi- 
ly and successfully. 

What Is C-OUAM? 
C -QUAM is an acmnvm for Compati- 

ble QUadrature .Amplitude Modulation. 
That's certainly a mouthfull -let's see 
what it means. The most important word 
there is cnnrput hle. That means that any 
ordinary. (monaural) AM radio can re- 
ceive a C -QUAM broadcast and produce 
the same results as it would if it received a 

monaural signal. In other words. the C- 
QUAM system does not make standard 
radios obsolete -as is necessary to gain 
FCC approval. C -QUAM is a quadrature 
system. That means that it somehow uses 
the relationship between two periodic 
functions that differ in phase by 90'. 
We'll take a closer look at that shortly But 
Ices first say that the final term in the 
acrorm indicates that the transmitted 
signal is amplitude-modulated each of 
the two periodic functions that we just 
mentioned. 

A quadrature system combines and 
transmits two signals that arc 90' out-of- 
phase with each other. Of course. those 
two signals must be separated again at the 
receiver. and that's the purpose of this 

z c 
D 
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OUTPUT 

CARRIER AND 
SIOEBANOS WITH 
LR INFORMATION 

SIDEBANOS WITH 
L -R INFORMATION 
(NO CARRIER) 

1 

SUPPRESSED 
CARRIER 
TRANSMITTER 

ti':', 1 I N i 

LR AUDIO L -R AUDIO 
INFORMATION INFORMATION 

FIG. 1 -YOU CAN THINK of a quadrature trans- 
mitter as one actually made up of two transmit - 
ters that are out of phase by 90 

decoder. AM stereo is not the only place 
that quadrature modulation is used. For 
example. color information for TV broad- 
casts is transmitted in a similar way. 

You can think of the quadrature trans- 
mitting system as one with two transmit- 
ters, as shown in Fig. I . One transmitter is 
a standard AM transmitter at. say, zero 
phase. It transmits a carrier as well as 

sidebands that contain audio information 
(the I sidebands). The second transmitter 
operates 90° out -of -phase with the other. 
Because a carrier already exists to provide 
a phase reference for the receiver, we do 
not want another to be generated. So the 
second transmitter cancels out the camer 
and produces only sidebands (the Q side- 
bands). Now. since those Q sidebands are 
generated from a carrier that is 90° out -of- 
phase from the original carrier. they are 
90° out -of -phase with the I sidebands. In 
other words, the I and Q sidebands are in 
quadrature. 

What information do the I and Q side- 
bands contain? The I sidebands contain 
the sum of the left- and right- channel au- 
dio information, or L + R signals. The Q 
sidebands contain the difference of the 
information of the two audio channels, or 
L -R signals. 

There is a problem with quadrature- 
modulated signals, though. They produce 
distortion in the envelope detectors of nor- 
mal AM radios. So a quadrature stereo 
system is not compatible with existing 
radios. That's because the envelope detec- 
tors in normal AM radios don't see the I 

and Q sidebands separately -they see the 
sum of the two. as shown in Fig. 2 -a. One 
vector represents the L + R information 
that is modulated on the carrier (at what 
we'll call 0 °). The other vector is the The 
L -R information that's modulated on the 
suppressed camer (at what we'll call 90 °). 
The magnitude of the sum of those two 
vectors -which the receiver's envelope 
detector sees -is: 

(1 + R . R)2 + (L - R)2. 

However, the envelope detector in a stan- 
dard AM radio expects to see simply the 

LR 

LR 

LR 

LR 

b 

FIG. 2- QUADRATURE SIGNALS are not di- 
rectly compatible with the detectors used In AM 
radios Therefore. they must be converted into 
signals that will not produce distortion. 

the carrier and the left- and right -channel 
audio. or I + L + R. That difference or 
error is the cause of the distortion or in- 
compatibility problem. 

Motorola found. however, that they 

could eliminate that error by multiplying 
each carrier axis by the cosine of the angle 
that resulted from the addition of the 
L+ R and L- R signals. Figure 2 -b shows 
that when that is done. the result is the 
I + L + R that we want -the standard AM 
radio sees this signal as the same signal 
received from a monaural AM broadcast. 
Thus we have complete compatibility. 

The C -QUAM system adds a 25 -Hz 
pilot tone to the L -R information at 4% 
modulation that serves several purposes. 
It signifies that a stereo transmission is 
present; it permits decoding of the L -R 
signal, and it aids in control of mono - 
stereo switching. 

The MC13020P 
The MCI3020P decoder IC is housed 

in a 20 -pin. standard dual in -line pack- 
age. or DIP. A block diagram of the IC is 
shown in Fig. 3. The associated circuitry 
needed to build a complete decoder is 
made up of inexpensive components. 
and. in most cases, no coils or adjust- 
ments are necessary. A schematic of the 
decoder circuit is shown in Fig. 4. The 
schematic does not show the exact con- 
nection of the C -QUAM decoder circuit 
to the radio to be converted. or an exact 
external -oscillator circuit. But well give 
details later. 

Taking an overall look at the block dia- 
gram of the decoder IC (Fig. 3). we see 
that the decoder takes the output of the 
AM IF amplifier, decodes the C -QUAM 
signal. and provides left- and right -chan- 
nel audio outputs. In the absence of a 

good stereo signal. it will produce an un- 
degraded monaural output from both 
channels. 
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The MC13020P
The MCI3020P decoder IC is housed

in a 20- pin , standard dua l in- line pack
age, or DIP. A block diagram of the IC is
shown in Fig. 3. The assoc iated circuitry
needed to build a compl ete decoder is
made up of inexpe ns ive compone nts,
and, in most cases, no co ils or adjust
ments are necessary. A schematic of the
deco der circuit is shown in Fig . 4 . The
schematic does not show the exact con
nection of the C-QUAM decoder circuit
to the radio to be converted, or an exact
externa l-osci llator circ uit. But we ' ll give
detail s later.

Taking an overa ll look at the block dia
gram of the deco der IC (Fig . 3), we see
tha t the decoder takes the output of the
AM IF amplifier, decodes the C-QUAM
signal, and provides left- and right-chan
nel aud io outputs. In the abse nce of a
good stereo signal, it wi ll produce an un
degr aded mon au ral outp ut from both
channels .

co uld eliminate that erro r by multiplying
eac h carrier axis by the cosine of the angle
tha t resulted fro m the addi tion of the
L + Rand L - R signals. Figure 2-b shows
that whe n that is done , the result is the
1+ L + R that we want-the standard AM
radio sees this sig nal as the same signal
rece ived from a monaural AM broadcast.
Thus we have complete compa tibi lity.

The C-QUAM sys tem add s a 25-Hz
pilot tone to the L - R information at 4%
mod ulation that serves severa l purposes .
It signifies that a stereo transm ission is
present; it permit s decoding of the L - R
signal, and it aids in contro l of mono
stereo switching .
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FIG. 3-A BLOCK DIAGRAM of the MC13020 AM-stereo decoder IC.
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FIG. 2-QUADRATURE SIGNALS are not di
rectly compatible with the detectors used in AM
radios. Therefore, they must be converted into
signals that will not produce distortion.

the carrier and the left- and right- channel
audio , or 1+ L + R . Tha t difference or
error is the cause of the distort ion or in
compatibi lity problem.

Motorola found , however, that they

90·

SUPPRESSED
CARRIER
TRANSMITTER

SIDEBANDS WITH
L-R INFORMATION
(NOCARRIER)

AMTRANSMITTER

OUTPUT

I (H R+ R)2 + (L- R)2.

However, the envelope detector in a sta n
dard AM radio expec ts to see simply the

MASTER
OSCILLATOR

decoder. AM stereo is not the only place
that quadrature modul ation is used . For
examp le, co lor information for TY broad
cas ts is transmi tted in a similar way.

You can th ink of the quadrature trans
mitting system as one with two transmit
ters, as shown in Fig . 1. One transm itter is
a standard AM transmitter at, say, zero
phase . It tran smits a carrier as well as
sidebands that contain audio information
(the I sidebands). The second transmitter
operates 90° out-of-phase with the othe r.
Because a carrier already exis ts to provide
a phase refere nce for the receiver, we do
not want anot her to be generated . So the
second transmitter ca ncels out the carrier
and produce s only sidebands (the Q side
bands). Now, since those Q sidebands are
generated from a carrie r that is 90° out-of
phase from the or igina l carrier, they are
90° out -of-ph ase with the I sidebands . In
other words, the I and Q sidebands are in
quadrature .

What information do the I and Q side
bands contain? The I sidebands contain
the sum of the left- and right- channel au
dio information , or L + R signa ls . The Q
sidebands contain the difference of the
information of the two audio cha nnels, or
L-R signals .

There is a problem with quadr atu re
modul ated sig nals, though . They produ ce
distortion in the enve lope detectors of nor
mal AM radios . So a quadratu re stereo
system is not compatible with exis ting
radios. That 's because the envelope detec
tors in normal AM radios don' t see the I
and Q sidebands separately- they see the
sum of the two , as shown in Fig. 2-a . One
vector represents the L + R information
that is modulated on the carrie r (at what
we' ll ca ll 0°). The other vector is the The
L - R information that 's modulated on the
suppressed carrier (at what we' ll ca ll 90°).
The magnitude of the sum of those two
vec tors-which the receiver 's enve lope
detector sees-is:
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R 16 \~ 
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' C10 SEE TEXT 

TO 33110V 
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C22 
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'SEE TEXT 

FIG. 4-THE SCHEMATIC OF THE decoder shown here does not show the VCO circuit. 

The first step in decoding the stereo 
information is to convert C -QUAM to 
QUAM. That conversion is accomplished 
by comparing the outputs of the envelope 
detector and the I (L + R) detector in the 
error detector. Let's say. for example, that 
the incoming signal is monaural. Then it 
consists only of L + R information. and 
the envelope detector and I detector see 

the same signal. Therefore the error detec- 
tor does not produce an error signal. 
However. when the incoming signal is 
stereo. there will be an error signal pro- 
duced. That's because the envelope detec- 
tor sees the same signal as it did before- 
the sum of the 1+ L + R and L -R sig- 
nals- because it is not sensitive to the 
phase modulation. But the I detector - 
because it is sensitive to phase modula- 
tion -sees only the I + L + R informa- 
tion. When both signals are sent to the 
ermr detector. a 1 /cosO correction factor is 
produced. 

In the variable -gain block. the incom- 
ing C -QUAM signal is multiplied by that 
I /cosO factor. The resulting product is a 

conventional quadrature or QUAM sig- 
nal -not the C -QUAM that is compatible 
with standard AM -radio envelope detec- 
tors. It can be detected (synchronously) 
by conventional means. 

The process to detect or demodulate the 
conventional quadrature signal involves 
first deriving a reference phase from the 
transmitted signal. That's the purpose of 
the phase -locked -loop (PLL) that we'll 
now describe. The phase detector is a 

product detector -its output is equal to 
the product of the two input signal volt- 
ages (in this case. a reference carrier from 
the VCO and the QUAM signal from the 
variable -gain block). If the two signals are 

of the same frequency and 90° out of 
phase. the DC output of the detector will 
be zero. That DC output of the phase 
detector is fed back to the VCO as an error 
signal. Thus. the frequency of the VCO 
"zeros in" and locks on the input camer 
frequency and we have our phase refer- 
ence to the I and Q demodulators. 

The internal VCO operates at eight 
times the IF input frequency. That ensures 
that the VCO's frequency is outside the 
AM band. even if the receiver's IF is 262 
kHz. (Typically, a 450 -kHz IF is used 
with synthesized front ends. But the IF of 
many auto radios -even if synthesized - 
is 262.5 kHz.) A 450 -kHz IF places the 
VCO at 3.6 MHz. so you can use an 
economic ceramic resonator instead of a 

crystal. (See the Parts List.) But. as we 
mentioned before, the oscillator config- 
uration will be discussed later in the text. 

In the PLL filter at pin 19, CIO is the 
primary factor setting a loop corner fre- 
quency of 8-10 Hz. An internally control- 
led fast pull -in is provided. (Pull -in time is 
the time required for achieving synchro- 
nization in a phase- locked loop.) Resistor 
R6 slightly overdamps the control loop. 
and CII prevents high -frequency in- 
stability. The value of CIO can be in- 
creased to 68 µF to lower the filter comer 
frequency -that may be necessary to ac- 
commodate synthesized receivers. It may 
also be necessary if the filter affects the 
25 -Hz pilot signal (which must be 0.5 to 
0.7 volts P -P at pin 14.). Resistor R6 may 
also affect the pilot amplitude. and can be 
decreased slightly if its necessary to in- 
crease the pilot voltage to the required 
level. 

The level detector senses carrier level 
and operates on the Q AGC block to 

provide a constant amplitude of the 25 -Hz 
pilot signal at pin II. It also sends infor- 
mation on signal strength to the pilot de- 
coder. 

The Q AGC output drives a low -pass 
filter. made up of a 400 -ohm internal re- 
sistor, C18. and RIS. From that point, an 
active filter (made up of both internal and 
external components) is coupled to the 
pilot decoder. pin 14. and another low - 
pass filter is connected to the co- channel 
input. pin 12. 

Stereo /mono switching 
A 50% reduction in the level of the 25- 

Hz pilot signal sent to the pilot -decode 
circuit will cause the system to go to mon- 
aural. A signal at a selected level to the co- 
channel input will also cause the system 
to go into its monaural mode. 

That co- channel input signal contains 
any low- frequency beat notes caused by 
interference from a source very close in 
frequency to the desired signal. The level 
of the input that will cause the pilot -de- 
code circuit to go into monaural can be 
adjusted by changing RI I . The values that 
are shown in the schematic set the "trip" 
level at about 7% modulation. 

The pilot decoder has two modes of 
operation. On a strong signal, the decoder 
will switch to stereo after it sees seven 
consecutive cycles of the 25 -Hz pilot 
waveform. When conditions are bad. pilot 
decoder detects the interference and waits 
until it sees thirty-seven consecutive cy- 
cles of the 25 -Hz pilot (that takes about 
1.5 seconds) before it goes into the stereo 
mode. (In a frequency -synthesized radio, 
the logic that mutes the audio during tun- 
ing can be connected to pin 9 of the de- 
coder to hold that pin low until the 
synthesizer and decoder have locked onto 
a new signal.) When pin 9 is held low. the 
decoder is held in its monaural mode and 
switches to the short count. 

If no pilot is detected for seven con- 
secutive counts. it is assumed the incom- 
ing signal is a monaural station and the 
decoder is switched to the long count (37 
consecutive cycles of pilot). That reduces 
the possibility that noise or signal -level 
fluctuations will cause stereo triggering. 
The decoder will also switch to the long 
count if the PLL is out of lock. or if 
interference is detected by the co- channel 
detector before seven cycles are counted. 
( Each disturbance will reset the counter to 
zero.) The level detector will keep the 
decoder from going into stereo if the IF 
input level drops 10 dB, but will not affect 
the pilot counter. 

Once the decoder has entered the stereo 
mode. it will switch instantly back to 
monaural if either the lock detector at pin 
10 goes low. or if the carrier level drops 
below the preset threshold. Seven con- 
secutive counts of no pilot also will cause 
the switch to monaural. 

In stereo mode. the co- channel input is 
disabled. Then. co- channel or other noise 
is detected by negative excursions of the 1 

FIG. 4- THE SCHEMATIC OF THE decoder shown here does not show the VCO circ uit .
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provide a constant amplitude of the 25-Hz
pilot signal at pin II. It also sends infor
mation on signal strength to the pilot de
coder.

The Q AGC output drives a low-pass
filter, made up of a 400-ohm internal re
sistor, C18, and R15. From that point , an
active filter (made up of both interna l and
externa l components) is coupled to the
pilot decoder, pin 14, and another low
pass filter is connected to the co-channel
input , pin 12.

Stereolmono switching
A 50% reduction in the level of the 25

Hz pilot signal sent to the pilot-decode
circuit will cause the system to go to mon
aural. A signal at a selected level to the co
channel input will also cause the system
to go into its monaural mode .

That co-channel input signal contains
any low-frequency beat notes caused by
interference from a source very close in
frequency to the desired signal. The level
of the input that will cause the pilot-de
code circuit to go into monaural can be
adjusted by changing Rl l, The values that
are shown in the schematic set the " trip"
level at about 7% modul ation .

The pilot decode r has two modes of
operation . On a strong signal, the decoder
will switch to stereo after it sees seven
consecutive cycle s of the 25-Hz pilot
waveform . When conditions are bad, pilot
decoder detects the interference and waits
until it sees thirty-seven consecutive cy
cles of the 25-Hz pilot (that takes about
I. 5 seconds) before it goes into the stereo
mode . (In a frequency-synthesized radio ,
the logic that mutes the audio during tun
ing can be connected to pin 9 of the de
cod er to hold that pin low unt il the
synthesizer and decoder have locked onto
a new signal.) When pin 9 is held low, the
decoder is held in its monaural mode and
switches to the short count.

If no pilot is detected for seven con
secutive counts, it is assumed the incom
ing signal is a monaural station and the
decoder is switched to the long count (37
consecutive cycles of pilot). That reduces
the possibil ity that noise or signal-level
fluctuati ons will cause stereo triggering .
The decoder will also switch to the long
count if the PLL is out of lock , or if
interference is detected by the co-channel
detector before seven cycles are counted .
(Each disturb ance will reset the counter to
zero .) The level detector will keep the
decoder from going into stereo if the IF
input level drops 10dB , but will not affect
the pilot counter.

Once the decoder has entered the stereo
mode , it will switch instantl y back to
monaural if either the lock detector at pin
10 goes low, or if the carrier level drops
below the preset threshold . Seven con
secutive counts of no pilot also will cause
the switch to monaural.

In stereo mode, the co-channel input is
disabled. Then, co-ch annel or other noise
is detected by negati ve excursions of the J

·SEETEXT

of the same frequency and 90 0 out of
phase , the DC output of the detector will
be zero. That DC output of the phase
detector is fed back to the YCO as an error
signal. Thus, the frequency of the YCO
"zeros in" and locks on the input carrier
frequency and we have our phase refer
ence to the I and Q demodulators .

The internal YCO operates at eight
times the IF input frequency . That ensures
that the YCO 's frequenc y is outside the
AM band, even if the receiver 's IF is 262
kHz. (Typically, a 450-kHz IF is used
with synthesized front ends . But the IF of
many auto radios--even if synthesized
is 262 .5 kHz.) A 450-kHz IF places the
YCO at 3.6 MHz, so you can use an
economic ceramic resonat or instead of a
crystal. (See the Parts List. ) But , as we
mentioned before , the osc illator config
uration will be discussed later in the text.

In the PLL filter at pin 19, CIO is the
primary factor setting a loop corner fre
quency of 8- 10 Hz. An internally cont rol
led fast pull-in is provided. (Pull-in time is
the time required for achieving synchro
nization in a phase-locked loop.) Resistor
R6 slightly overdamps the control loop,
and C I I prevents high- frequency in
stability. The value of C IO can be in
creased to 68 J..lF to lower the filter corner
frequency-that may be necessary to ac
commodate synthesized receivers. It may
also be necessary if the filter affects the
25-Hz pilot signal (which must be 0 .5 to
0 .7 volts P-P at pin 14.). Resistor R6 may
also affect the pilot amplitude, and can be
decreased slightly if it's necessary to in
crease the pilot voltage to the requ ired
level.

The level detector senses carrier level
and operates on the Q AGC block to

LEOI

C20
.1

r 6 15

3 lCl
MC13020P 8 .......

19 11 13 R8 14 R9 12
RIGHTr
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IF AMP 150n C16
OUTPUT + 4.7i'FR14

-= 430n
+vcc

+8V R1 5
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The first step in decoding the stereo
information is to convert C-QUAM to
QUAM . That conversion is accompli shed
by comp aring the outputs of the envelope
detector and the I (L + R) detector in the
error detector. Let's say, for examp le , that
the incoming signal is monaural. Then it
consists only of L + R information, and
the envelope detector and I detector see
the same signal . Therefore the error detec
tor does not produce an error signal.
However, when the incoming signal is
stereo, there will be an error signal pro
duced . That's because the envelope detec
tor sees the same signal as it did before
the sum of the I + L + Rand L - R sig
nals-because it is not sensitive to the
phase modulati on . But the I detector
because it is sensitive to phase modula 
tion-sees only the 1+ L + R inform a
tion. When both signals are sent to the
error detector, a l/cosf) correction factor is
produced .

In the variable-ga in block , the incom 
ing C-QUAM signa l is multiplied by that
l/cosfl factor. The resulting product is a
conventional quadrature or QUAM sig
nal-not the C-QUAM that is compatible
with standard AM-radio envelope detec
tors. It can be detected (synchronously)
by conventional means.

The process to detect or demodu late the
conventional quadrature signal involves
first deriving a reference phase from the
transmitted signal. That's the purpose of
the phase-locked-loop (PLL) that we 'll
now describ e . The phase detector is a
product detector-its output is equal to
the product of the two input signal volt
ages (in this case, a reference carrier from
the YCO and the QUAM signal from the
variable-gain block) . If the two signals are
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detector. When those excursions reach a 

level caused by about 20% negative mod- 
ulation of the L -R signals. the lock de- 
tector switches the system to monaural. 
even though the PLL may still be locked. 
Here. the higher tolerance to co- channel 
and other interference prevents chattering 
in and out of stereo because of a marginal 
signal or high noise -levels (such as during 
a thunderstorm). If you wish to decrease 
the effectiveness of the interference sens- 
ing (to keep the decoder in its stereo mode 
in the presence of some narrow spike type 
of interference) the 2.2 µF capacitor. C17. 
may be increased to as much as 47 p.F. 

When all inputs to the pilot -decode 
block are correct. and the appropriate 
(long or short) count is complete. the 
switch block is enabled. That block turns 
on the stereo -indicating LED and passes 
the L -R information to the matrix block. 
which outputs stereo audio signals. 

Selecting a radio 
Not es er) A`1 radio can be converted to 

receive broadcasts in stereo. But if you are 
careful when you examine the radio's ca- 
pabilities. the conversion should go 
smoothly. Since there are literally hun- 
dreds of different radio designs on the 
market. we can't discuss the details of 
converting a particular radio. But we can 
give you some general pointers: 

1. Old vacuum -tube radios are unac- 
ceptable. You'll undoubtedly have prob- 
lems because of the high voltages and 
temperatures involved. 

2. Cheap pocket radios, clock radios, 
small table radios. and the like should not 
be used in most cases. They typically have 
narrow bandwidths. poor sensitivity, and 
self -generated phase and frequency mod- 
ulations that can seriously degrade chan- 
nel separation and increase distortion and 
noise. (The C -QUAM system uses phase - 
related information, so the decoder is sen- 
sitive to phase variations or modulation.) 

3. Manually tuned radios, whether 
variable -capacitor or variable- inductor 
types. may cause audible microphonics 
when in stereo mode. (Microphonics are 
electrical noise signals caused by me- 
chanical disturbances of circuit ele- 
ments.) Radios with self- contained 
speakers may be subject to microphonic 
problems because of the speaker vibra- 
tions. Those vibrations may generate 
phase modulation and the associated 
problems of poor separation. distortion. 
and noise. 

4. The local oscillator must be stable 
and produce a reasonably clean sinewave. 
An unstable oscillator or a severely dis- 
torted waveform may cause a fluttering or 
warbling in the audio in the stereo mode. 
Disturbances of the front end and local 
oscillator introduce phase noise or ring- 
ing. 

5. Radios with synthesizer front ends 
or logic- controlled varactor tuning are 
best adapted to AM stereo because of the 
more precise. automatic tuning. and bet- 

ter immunity to tuning disturbances. 
However. those types of receivers are not 
guaranteed to be trouble free. Phase mod- 
ulation can originate from the PLL com- 
parison frequency and may appear as an 
audible tone. Extra filtering may be 
needed on the control voltages from the 
logic circuits. 

6. The AGC system of the radio should 
be checked to determine that it is effective 
enough to control the system gain to 
provide a generally constant IF input to 
the decoder from all stations. The AGC 
should also be slow enough in its response 
so that distortion is not introduced in the 
25 -Hz pilot -tone area. In some radios 
which use an IC for the AM tuner section. 
it is not possible to gain access to the 
AGC'd signals. It is important to test for 
AGC response after all AGC'd stages. 

7. A problem with AM tuners using 
an IC is an IF output voltage that is too 
low -often only a few millivolts. In this 
case, a simple. one- transistor amplifier 
stage must be added to provide the needed 
200 -350 -mV RMS signal to the de- 
coder. 

8. A major advantage is a radio with a 

tuned RF amplifier at the front end. The 
increased sensitivity and selectivity aid in 
stereo reception and stability. 

9. The IF bandwidth should be at least 
5 kHz and reasonably flat. The bandwidth 
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FIG. 5 -HERE IS A FULL -SIZE toll diagram of the 
single -sided decoder board. 

of AM radios can vary from 2 kHz to more 
than R) kHz. The wider the bandwidth. 
the better the performance and audio 
quality. (The fact that so many radios have 
narrow bandwidth has prompted radio 
stations to pre- emphasize the upper audio 
frequencies- anywhere from 2 kHz on 
up-to improve sound quality. Such pre- 
emphasis will be reduced in the future as 

AM stereo encourages better receiver de- 
signs. 

You can sec that determining whether a 

particular radio is suitable for conversion 
to AM stereo is really the more difficult 
part of the conversion process. Once the 
radio has satisfied (or has been modified 
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FIG- 6 -THE OSCILLATOR CIRCUIT shown here 
needs an input IF of 450 kHz. 

to satisfy) all the requirements. the only 
remaining need is to find a suitable DC- 
voltage source in the radio to power the 
decoder circuit. The source should be 
I I -30 volts when using the on -board reg- 
ulator (1C2). Or it should be between 6 
and 12 volts if the on -board regulator is 
not used. The regulator provides about 
8.2 volts to the IC. and its use is recom- 
mended. The source must be able to deliv- 
er up to 40 mA continuously. 

Constructing the decoder assembly 
Figure 4 shows the complete schematic 

of the AM stereo decoder circuit and Fig. 

Vcc s---RS- R1 
R18 

C 

C2 C12 

12 C211 p01 Ç3 C1R6 
I C11 

AGC C1 

IF IN I ICIO o- I1l1 _ 

10PTIONAL) C6- 
LEFTOUTOCS- 
RIGHT OUTiC9 G 

STEREO 

1E01 

111 

1 U -JÚ REST 

C13 

gi__R8. C16 
R11- -'R10 

C7 C18; 
-R4- 4- 17 

/Ix C25 

'SEE TI,1 
FIG. 7 -THE PARTS -PLACEMENT diagram 
shown here corresponds to the VCO circuit of 
Fig. 6. Note that C20 is mounted on the foil side 
of the board. 

5 shows a full -size foil pattern for a single - 
sided printed -circuit board. Before we 
talk about parts -placement. though, we 
have to select an oscillator circuit. We will 
discuss three. 

The requirements of the VCO circuit 
design are not terribly critical -it must 
provide a one -volt P -P clean sinewave at 8 

times the IF frequency to pin 14 of the 
MCI3020P. One circuit that we can use is 
shown in Fig. 6. The corresponding parts - 
placement diagram for the decoder is 
shown in Fig. 7. 

Of the three designs we'll discuss. the 
ceramic oscillator with its matched NPO 
(temperature- compensated) capacitor is 
preferred for its stability and simplicity. 
Both the ceramic resonator (RES I) and its 
matched (nominally 50 pF) capacitor are 
available from the source indicated in the 
parts list. 

A quartz crystal can be used instead of 
RESI, but that will result in an extremely 
narrow pull -in range -only suitable for 
stable. accurate digital front ends. The 

FIG. 6-THE OSCILLATORCIRCUIT shown here
needs an input IF of 450 kHz.

"SEETEXT
FIG. 7-THE PARTS-PLACEMENT diagram
shown here corresponds to the VCO ci rcuit of
Fig. 6. Note that C20 Is mounted on the foil side
of the board.
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5 shows a full-size foil pattern for a single
sided printed-circuit board . Before we
talk about parts-placement , though , we
have to select an oscillator circuit. We will
discuss three .

The requirements of the VCO circuit
design are not terribly critical-it must
provide a one-volt Pop clean sinewave at 8
times the IF frequency to pin 14 of the
MC13020P. One circuit that we can use is
shown in Fig. 6 . The corresponding parts
placem ent dia gram for the decod er is
shown in Fig. 7 .

Of the three designs we' ll discuss, the
ceramic oscillator with its matched NPO
(temperature-co mpensated) capac itor is
preferred for its stability and simplicity.
Both the ceramic resonato r (RES I) and its
matched (nominally 50 pF) capacitor are
available from the source indicated in the
parts list.

A quartz crystal can be used instead of
RES I, but that will result in an extremely
narrow pull-in range-s-on ly suitabl e for
stable , accurate digital front ends. The

to satisfy) all the requi rements, the only
remaining need is to find a suitable DC
voltage source in the radio to power the
decoder circuit. The source should be
11-30 volts when using the on-board reg
ulator (lC2 ). Or it should be between 6
and 12 volts if the on-board regulator is
not used . The regulator provides abo ut
8.2 volts to the IC, and its use is recom
mended . The source must be able to deliv
er up to 40 mA continuously.

Const ructing the decoder assembly
Figure 4 shows the complete schematic

of the AM stereo decoder circuit and Fig.

of AM radios can vary from 2 kHz to more
than 10 kHz. The wider the bandwidth ,
the better the per form anc e and audio
quality. (The fact that so many radios have
narrow bandwidth has prompted radio
stations to pre-emphasize the upper audio
frequencies-anywhere from 2 kHz on
up-to improve sound qual ity. Such pre
emphasis will be reduced in the future as
AM stereo encourages better receiver de
signs.

You can see that determining whether a
particular radio is suitable for conversion
to AM stereo is really the more difficult
part of the con version proce ss. Once the
radio has satisfied (or has been modified

ter immunity to tuning di stu rban ces .
However, those types of receivers are not
guaranteed to be trouble free . Phase mod
ulation can originate from the PLL com
parison frequency and may appea r as an
audib le tone . Extra filtering may be
needed on the control voltages from the
logic circuits.

6. The AGe system of the radio should
be checked to determine that it is effective
enough to control the system gain to
provide a generally constant IF input to
the decoder from all stations . The AGC
should also be slow enough in its response
so that distortion is not introduced in the
25-Hz pilot-tone area . In some radios
which use an IC for the AM tuner section,
it is not possible to gain access to the
AGC' d signals . It is important to test for
AGC response after all AGC'd stages .

7. A problem with AM tuners using
an IC is an IF output voltage that is too
low-s-often only a few millivolt s. In this
case, a simple, one-transistor amp lifier
stage must be added to provide the needed
200- 350-mV RM S signal to the de
coder.

8. A major advantage is a radio with a
tuned RF amplifier at the front end. The
increased sensitivity and selectivity aid in
stereo reception and stability.

9. The IF bandwidth should be at least
5 kHz and reasonably flat. The bandwidth

1'" 2·1/8 INCHES -\

FIG.5-HERE ISA FULL-SIZEfoil diagram of the
sing le-sided decoder board .

detector. When those excursions reach a
level caused by about 20% negative mod
ulat ion of the L - R signals, the lock de
tector swi tches the system to monaural ,
even though the PLL may still be locked .
Here , the higher tolerance to co-channel
and other interference prevents chattering
in and out of stereo because of a marginal
signal or high noise-levels (such as during
a thunderstorm) . If you wish to decrease
the effectiveness of the interference sens
ing (to keep the decoder in its stereo mode
in the presence of some narrow spike type
of interference ) the 2.2 J.LF capaci tor, C17,
may be increased to as much as 47 J.LF.

When all inputs to the pilot-d ecode
block are correct , and the appropriate
(long or short) co unt is complete, the
swi tch block is enabled. That block turns
on the stereo-indicating LED and passes
the L - R information to the matrix block ,
which outputs stereo audio signals.

Selecting a radio
Not every AM radio can be converted to

recei ve broadcasts in stereo. But if you are
care ful when you examine the radio's ca
pabilities , the co nversion sho uld go
smoothly. Since there are literally hun
dred s of different radio designs on the
market, we can 't discuss the details of
converting a particular radio. But we can
give you some general pointers:

1. Old vacuum-tube radios are unac
ceptab le . You' ll undoubtedly have prob

. lems becau se of the high voltages and
temperatures involved .

2. Cheap pocket radios , clock radios,
small table radios, and the like should not
be used in most cases. They typically have
narrow band width s, poor sensitivity, and
self-generated phase and frequency mod
ulations that can seriously degrade chan 
nel separation and increase distortion and
noise. (The C-QUAM system uses phase
related information, so the decoder is sen
sitive to phase variatio ns or modulation .)

3. Manually tuned radios , whether
variab le-cap acit or or vari able -inductor
types, may cause audible microphonic s
when in stereo mode. (Microphonics are
electric al noise signals caused by me
ch anic al di sturbances of circu it ele 
ments . ) Rad ios w ith se lf-conta ined
speakers may be subject to microphoni c
problems because of the speaker vibra
tion s . Tho se vibr ations may ge nera te
pha se modulation and the ass ociated
problems of poor separation , distortion ,
and noise .

4. The local oscillator must be stable
and produ ce a reasonably clean sinewave .
An unstable osci llator or a severely dis
torted waveform may cause a fluttering or
warbling in the audio in the stereo mode .
Disturbances of the front end and local
oscillator introduce phase noise or ring
ing.

5. Radios with synthesizer front ends
or logic-controlled varactor tuning are
best adapted to AM stereo becau se of the
more precise, automatic tunin g, and bet-
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TO ICI PIN 18---- -680` -- 
1.1 

120uH 

TO ICI PIN 17 _ 

TO ICI PIN 16- 

R17 
1.5K 

'SEE TEXT 

RES1' 

C13' 
16pF 
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FIG. 8 -THIS VCO CIRCUIT can be used if you 
need to broaden the tuning area to pull the reso- 
nator into lock at the required frequency. (Man- 
ually tuned radios may require that.) 

ceramic resonator permits a much broader 
pull -in range. but it does have two draw- 
backs. The available resonator oscillates 
at 3.6 MHz -that requires a 450 -kHz IF 
input to the decoder. Radios with a 455 - 
kHz IF will have to be re- aligned. The 
second drawback concerns manually 
tuned radios. Tuning to the station's cen- 
ter frequency is quite critical. (That's not 
likely to be a problem with synthesized 
tuners.) To broaden the tuning area. R7 is 
added to lower the Q of the VCO. Capaci- 
tor Cl2 provides a DC block. 

If greater broadening is needed, LI and 
RI7 may be added. and CI3 changed, as 

shown in Fig. 8. (The corresponding 
parts- placement diagram is shown in Fig. 
9.) That aids the circuit in pulling the 
resonator into lock at the required fre- 
quency. If LI and R17 are not used, each 
must be replaced with a jumper wire as 

shown. 
If your radio does not readily tolerate 

re- alignment, or if it has an IF of 260 or 
262.5 -kHz. or if you prefer not to attempt 
re- alignment, an alternative VCO, using a 

tunable L-C oscillator circuit. is shown in 
Fig. 10. It replaces the ceramic - resonator 
circuit and is very stable. The coil must be 
tuned so that the oscillator frequency is 8 
times the radio's IF frequency. The circuit 
shown accommodates the 260- 262.5 -kHz 
IF range. Coil L2 is an adjustable RF coil 
made up of 60 turns of No. 36 enamelled 
wire tightly wound on a 1/4- inch -diameter 
form with a No. 2 ferrite core, a pot core 
(ferrite shield) and a shield can. 

-RS- R1 
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Vcc f- 22/R D01 Ç3 C1 IC11 

IF INr-C9-R2- -i-ü IC10 
AGC 0---- ' 

(OPTIONAL) C6- ICI 2!"---- LI RESI C5- . 
LEFT OUT O/ 1: R171C13 

RIGHT 0UT0K C9'-C8 
Gil: 

C164 
STEREO C7!R16_ =1R12 
LE01 R15- R13 

R4- R14 T-117 

iii - C18 
C25 

C15 

'SEE TEXT 

FIG. 9 -THIS PARTS -PLACEMENT diagram cor- 
responds to the VCO circuit shown in Fig. 8. 

Capacitor C20 is the only component mounted 
on the board's foil side. 

PARTS LIST 

All resistors Y W, 5 °°, carbon film 
R1 -1300 ohms 
R2. R3-100 ohms 
R4 -330 ohms 
R5-10 ohms 
R6-150 ohms 
R7 -2000 ohms 
R8- 220.000 ohms 
R9. R16- 100.000 ohms 
RIO -910 ohms 
R11 -2700 ohms 
R12 -5600 ohms 
R13 -1600 ohms 
R14 -430 ohms 
R15 -7500 ohms 
R17 -1500 ohms 
R18 -240 ohms 
Capacitors 
C1.C8.C9 -1 p.F. 10 Volts. electrolytic 
C2,C3,C4,C11- 0.0033 µF, ceramic disc. 

25-50 volts 
C5 -0.001 p.F ceramic disc. 25-50 volts 
C6-10 µF, 10 volts. electrolytic 
C7. C17 -2.2 µF, 10 volts. tantalum 
C10-33 11F. 10 volts, electrolytic 
C12,C19.C25 -0.01 RF ceramic disc, 

25-50 volts 
C13 -NPO. See Text and Figs. 6. 8. and 

10 

C14,C15-0.47 µF, 10 volts. tantalum 
C16.C18 4.7 p.F. 10 volts. tantalum 
C20.C21,C24 -0.1 p.F ceramic disc or 

monolythic 
C22 -100 p.F. 35 volts. electrolytic 
C23 -see text and Fig. 10 

Semiconductors and other compo- 
nents 

IC1- MC13020P C -GUAM decoder 
(Motorola) 

IC2- LM3171Z adjustable regulator 
LED1- standard red LED, 20 mA 
L1 -120 µH choke 
L2 -55 pH coil: 60 turns of *36 enam- 

elled wire tightly wound on 'a -inch di- 
ameter form with No. 2 ferrite core and 
shield can. 

RES1- Ceramic resonator. Murata 
CSA2.60MT7 with matching capacitor 
(C13). Murata CSC500K7 

The following are available from Cir- 
cuit Specialists, Box 3047. Scottsdale. 
AZ 85257: Complete kit, including PC 
board and all parts (including parts for 
the VCO circuit as in Fig. 6 only). 
524.95: Circuit board only. $4.95: Ce- 
ramic resonator RES1 with matching 
NPO capacitor (as in Fig. 6) only, 53: 
MC1320P decoder IC, 53.50. All prices 
include postage inside the US. 

You can use the circuit in Flg. IO (it's 
parts -placement is shown in Fig. II) with 
an IF of 450 or 455 kHz by making Cl3 39 
pF NPO and C23 IO pF NPO, and adjust- 
ing L2 so that the oscillator's center fre- 
quency is eight times the input IF. 

Except. perhaps. for some of the os- 
cillator parts, the components required for 
the decoder circuit are common parts. We 
recommend that you use tantalum capaci- 
tors for the polarized capacitors in the 
filter circuits at IC pins 10-14. They have 
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FIG. 10 -THIS VCO CIRCUIT can be used to re- 
place the ceramic -resonator circuit if your radio 
has an IF of 260 or 262.5 kHz. You can also use it 
with an IF of 450 or 455 kHz if you change the 
value of C13. 

better tolerance and small size. But regu- 
lar electrolytics, if accurate, can be used 
with no sacrifice of performance. Non - 
polarized capacitors may be ceramic -disc 
types unless otherwise specified in the 
parts list. The 0.1 -11F capacitor, C20- 
shown in Fig. 4 connected from ICI pin 6 
to ground -should be soldered on the cir- 
cuit side of the PC board under the IC 
from pin 6 (Vcc) to pin 16 (ground); use 
short leads when installing that unit. Note 
that there is intentionally no provision for 
this capacitor in the hoard layout. 

Converting the radio 
The input signal to the decoder must be 

at least 160 mV RMS for stereo. But for 
quiet. clean reception, it should be 
200 -350 111V. That is typical range 
most AM radios. In the radio. the stereo 
decoder goes where the detector would 
normally go -after the last IF stage before 
the detector diode. The radio's detector 
circuit may be disconnected by removing 
the diode or disconnecting one lead. In 
some radios, AGC voltages are obtained 
from the detector circuit and. in that case. 
the detector should be left connected. In 
most instances it won't interfere with the 
operation of the decoder. In any case, the 
audio output from the radio's detector 
must be disconnected, to avoid conflict 
with the two audio channels coming from 
the MCI3020P. 

The decoder assembly may be mounted 
in any convenient place. but try to keep it 
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FIG. 11 -THE PARTS -PLACEMENT diagram 
shown here corresponds to the VCO circuit of 
Fig. 10. 
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FIG. 8-THIS VCO CIRCUIT can be used if you
need to broade n the tuning area to pull the reso
nator into lock at the required frequency. (Man
ually tuned radios may require that.)

ceramic resonator permits a much broader
pull -in range, but it does have twodraw
backs. The available resonator oscillates
at 3 .6 MHz-that requires a 450-kHz IF
input to the decoder. Radios with a 455
kHz IF will have to be re-aligned . The
seco nd dr awback concerns manually
tuned radios . Tuning to the station's cen
ter frequenc y is quite critical. (That's not
likely to be a problem with synthesized
tuners.) To broaden the tuning area, R7 is
added to lowerthe Q of the VCo. Capaci
tor C12 provides a DC block .

If greate r broadening is needed, Ll and
R17 may be added , and Cl3 changed, as
shown in Fig . 8. (The corresponding
parts-placement diagram is shown in Fig.
9.) That aids the circuit in pulling the
resonator into lock at the required fre
quency. If Ll and R17 are not used , each
must be replaced with a jumper wire as
shown .

If your radio does not readily tolerate
re-alignment, or if it has an IF of 260 or
262.5-kHz, or if you prefer not to attempt
re-alignment , an alternative VCO, using a
tunable L-C oscillator circuit, is shown in
Fig . 10. It replaces the ceramic-resonato r
circuit and is very stable . The coil must be
tuned so that the oscillator frequenc y is 8
times the radio's IF frequenc y. The circuit
shown accommodates the 260-262 .5-kH z
IF range . Coil L2 is an adjustable RF coil
made up of 60 turns of No . 36 enamelled
wire tightly wound on a Ys-inch-diameter
form with a No.2 ferrite core , a pot core
(ferrite shield) and a shield can .

' SEE TEXT

FIG. 9-THIS PARTS-PLACEMENT diagram cor
responds to the VCO circuit shown In Fig. 8.
Capacitor C20 Is the only component mounted
on the board's foil side .

PARTS LIST

All resistors Y4 W, 5%, carbon film
R1-1300 ohms-
R2, R3-100 ohms
R4-330 ohms
R5-10 ohms
R6-1 50 ohms
R7-2000 ohms
R8-220,000 ohms
R9, R16-100,000 ohms
R1Q-910 ohms
R11-2700 ohms
R1 2-5600 ohms
R13-1600 ohms
R14-430 ohms
R15-7500 ohms
R17-1500 ohms
R18-240 ohms
Capacitors
C1,C8,C9-1 f-LF, 10 Volts, electrol ytic
C2,C3 ,C4,C11-D.0033 f-LF, ceramic disc,

25-50 volts
C5-0.001 f-LF cerami c disc, 25-50 volts
C6-10 f-LF, 10 volts, electrolytic
C7, C17-2.2 f-LF, 10 volts, tantalum
C1Q-33 f-LF, 10 volts , electrolytic
C12 ,C19,C25-0.01 f-LF ce ramic disc ,

25-50 volts
C13-NPO. See Text and Figs. 6, 8, and

10
C14,C15-0.47 f-LF, 10 volts, tanta lum
C16,C18-4.7 f-LF, 10 volts, tanta lum
C20 ,C21,C24-0.1 f-LF ceramic disc or

mono lythic
C22-100 f-LF, 35 volts, electrolytic
C23-see text and Fig. 10
Semiconductors and other compo-

nents
IC 1- MC130 20 P C-QUAM decoder

(Motorola)
IC2-LM317LZ adjustab le regulator
LED1- standard red LED, 20 mA
L1-120 f-LH choke
L2-55 f-LH coil: 60 turns of # 36 enam

elled wire tightly wound on Yo-inch di
ameter form with No.2 ferrite core and
shield can.

RES1-Ceramic resonato r, Murata
CSA2 .60MT7 with matching capacitor
(C13), Murata CSC500K7

The following are available from Cir
cuit Specialists, Box 3047, Scottsdale,
AZ 85257: Complete kit, including PC
board and all parts (including parts for
the VCO circuit as in Fig. 6 only),
$24.95; Circuit board only, $4.95; Ce
ramic resonator RES1 with matching
NPO capacitor (as in Fig . 6) only, $3;
MC1320P decoder IC, $3.50 . All prices
inc lude postage inside the US.

You can use the circuit in Fig . 10 (it' s
parts-placement is shown in Fig. 11) with
an IF of 450 or 455 kHz by making Cl3 39
pF NPO and C23 10 pF NPO, and adjust
ing L2 so that the osci llator's center fre
quency is eight times the input IF.

Except, perhaps, for some of the os
cillator parts , the comp onents required for
the decoder circuit are common parts. We
reco mmend that you use tantalum capaci
tors for the polarized capacitors in the
filter circuit s at IC pins 10-14 . They have

TOlCl PIN18-r;q
L2·

C23· C24

39pF I 1
TO ICl PIN 17... NPO'

C13·

I
75pF
NPO

TO ICl PIN 16 .....------

·SEE TEXT

FIG.1Q-THIS VCO CIRCUIT can be used to re
place the ceramic-resonator circuit If your radio
has an IF of 260 or 262.5 kHz. You can also use it
with an IF of 450 or 455 kHz If you change the
value of C13.

better tolerance and small size. But regu
lar electrolytics, if accurate , can be used
with no sacrifice of perform ance . Non
polarized capacitors may be ceramic-disc
types unless otherwis e spec ified in the
parts list. The O.l -f.LF capacito r, C2G
shown in Fig. 4 connected from IC1 pin 6
to ground- should be soldered on the cir
cuit side of the PC board under the IC
from pin 6 (Vee) to pin 16 (ground ); use
short leads when installing that unit. Note
that there is intent ionally no provision for
this capacitor in the board layout.

Converting the radio
The input signal to the decoder must be

at least 160 mV RMS for stereo . But for
quiet , clean reception , it sho uld be
200-350 mV. That is a typical range for
most AM radios. In the radio, the stereo
decoder goes where the detector would
normall y go--after the last IF stage before
the detector diode . The radio's detector
circuit may be disconnected by removing
the diode or disconnecting one lead . In
some radios, AGC voltages are obtained
from the detector circuit and , in that case ,
the detector should be left connected . In
most instances it won' t interfere with the
operation of the decoder. In any case, the
audio output from the radio's detector
must be disconnected , to avoid conflict
with the two audio channels comin g from
the MCl3020P.

The decoder assembly may be mounted
in any convenient place , but try to keep it

- R5- _ Rl-R18 R6
Vee ----= + -- I

...... ,22/C21! DQ1.f3 +.fl [ct]
':' C19 - R3--C2IC12
IF IN~ I -R2- - C4 ICIO

AG C ()---,-' ~ J.!! +(OPTIONAL) C6-+ ICI C23!~11

LEFT OUT 0--- ~5- >i R9
Cl£ tITj

RIGHT OUTeY'"'LCJ9 "t ·1Rll~ -.:,t C1 6

STEREO C7""±' ~~-R10 'R1 2

U
- Rl§ll15 + R13·

LEOI ~ R14 'TC17

I> C1 8 C25 C15
,. C14

' SEETEXT
FIG. 11-THE PARTS· PLACEMENT diagram
shown here corresponds to the VCO circuit of
Fig. 10.

c....
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z
c
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away from major heat sources such as a 

power transformer, output transistors, and 
heat sinks. 

If the interconnecting wires are more 
than a couple of inches in length. or if they 
will pass near power- supply components 
or wires, then you should use shielded 
cable. Connect the cable shields to 
ground at one end only. The ground return 
wire from the decoder assembly should be 

connected to the radio's ground bus at the 
radio's IF output or detector circuit. To 
avoid ground loops. this should be the 
only common ground connection. 

If the receiver has a high IF output (over 
350 mV RMS) a series resistor can be 

added to drop the voltage to the desired 
level of 200 -350 mV RMS at pin 3. the 
decoder input. The input impedance of 
the decoder is about 27 kilohms. 

Pin 9 of the IC is the FORrct MONO 

control pin. Grounding that pin locks the 
decoder in its monaural mode. For auto- 
matic mono /stereo switching, pin 9 can 
be pulled up with a 100 -kilohm resistor to 
the 8 -volt supply (as shown in the schema- 
tic), or it can be connected to pin 10. (That 
permits the most rapid re- acquisition of 
stereo after retuning.) If you look closely 
at the parts -placement diagrams, you'll 
notice that, although the jumper is not 
shown, pads are provided on the board so 

that you can easily tie pin 9 to pin 10. You 
could also bring pin 9 out to a switch and 
manually force the decoder to its mon- 
aural mode by switching pin 9 to ground. 
If that is the case. the 100K resistor must 
be added. But be sure to remember: Do 
not add the resistor if you jumper pins 9 

and 10. 

The left and right audio outputs are 

"tuner -level" signals (100 -200 mV 
RMS) and can be connected directly to 
the tuner or auxiliary inputs of a stereo 
amplifier. If the conversion is in an AM/ 
FM receiver, one that has its own stereo 
amplifier. the decoder outputs should be 

connected through the band switch. Ca- 
pacitors C8 and C9 will provide the neces- 
sary AC coupling to the audio circuits. 

Troubleshooting 
It the decoder will not go into the stereo 

mode even with a strong signal. then you 
should troubleshoot the circuit as we'll 
describe. Of course. before you start trou- 
bleshooting, you have to know that the 
local radio station is transmitting 
Motorola C -QUAM stereo -feel free to 
call the station to be sure. 

When you're certain that a C -QUAM 
signal is being received, (we'll assume 
that you've checked that the power supply 
is working correctly and that 8 volts DC is 
supplied to pin 6) then. using an oscillo- 
scope, look at the following signals: 

1. Pin 3 -The input signal. The signal 
envelope (and that at the IF output 
of the receiver) should show modu- 
lation at the top and bottom edges 
symmetrically. The average ampli- 
tude must be 1 volt peak -to -peak, 

0.4 volt. 

WHERE TO LISTEN 

As we went to press, these stations (listed alphabetically by city) were broadcasting C -OUAM 
stereo, with almost 50 orders on backlog. (Those stations wished to remain confidential.) 

KRZY 1450 Albuquerque, NM CKNW 980 New Westminster. BC 
WSAN 1470 Allentown, PA KXXY 1340 Oklahoma City. OK 
WCHL 1360 Chapel Hill. NC CJSB 540 Ottawa. ONT 
WAIT 820 Chicago. IL KGW 620 Portland. OR 
WFAA 570 Dallas. TX CJCI 620 Pnnce George. BC 
WJR 760 Detroit. MI WHWH 1350 Princeton, NJ 
KQWB 1550 Fargo, ND KIPN 1350 Pueblo. CO 
WKQT 1010 Garyville. LA KKLS 920 Rapid City. SD 
WGSW 1350 Greenwood. SC KKYX 680 San Antonio. TX 
CKOC 1150 Hamilton. ONT KFMB 760 San Diego, CA 
WIRE 1430 Indianapolis. IN KYA 1260 San Fransisco, CA 
WNDE 1260 Indianapolis, IN KRDZ 1230 Steam Boat Springs. CO 
CKOV 630 Kelowna, BC KJOY 1280 Stockton. CA 
WITL 1010 Lansing. MI CFRB 1010 Toronto. ONT 
CFPL 980 London, ONT KRMG 740 Tulsa. OK 
KFI 640 Los Angeles, CA CJVB 1470 Vancouver. BC 
KZLA 1540 Los Angeles. CA CKWX 1130 Vancouver, BC 
WISM 1480 Madison, WI CKLW 800 Windsor. ONT 
WSM 650 Nashville. TN 

2. Pin 17 -The VCO input. The os- 
cillator input should be a sinewave 
of about 1 -volt P -P at 8 times the 
input IF 

3 Pins 7 and 8 -The left and right 
audio outputs. These signals 
should typically be about 200 mV 
P -P, centered on a DC level of 
about 1 volt. 

4 Pin 14 -Pilot tone. You should see 
a 25 -Hz sinewave that is steady 
and 0.5-0.8 volts P -P. The ampli- 
tude can be increased. if neces- 
sary, by decreasing the value of 
R12 (but to no less than 1.8K) The 
pilot signal will be present, of 
course, only if the radio is properly 
tuned to a station transmitting C- 
CUAM stereo. 

5 Pin 1 -L R signal. This signal 
looks like the audio signals on pin 
7 and 8 but it is centered on a DC 
level of about 6 volts. 

6. Pin 20-L R signal. This should 
appear about the same as L R 

signal. (If you observe closely, you 
should also see the 25 -Hz pilot 
tone as a low -amplitude compo- 
nent of the complex waveform.) 

7 Pin 10-DC lock voltage. The volt- 
age should be 4 volts in lock, 0 volt 
out of lock. If its out of lock. the 
VCO is not at 8 times the input IF. 

Adjust the VCO or re -align the ra- 
dio's IF. 

8 Pin 9- FORCED MONO. If wired to 
pin 10, it must have the same volt- 
age condition as pin 10. If not wired 
to pin 10. pin 9 must have 4 V DC 
or higher via a 100k pull -up resis- 
tor (R16) to the 8 V supply If the 
voltage at pin 9 is at or near 0 V 
DC. the decoder is held in mon- 
aural mode. 

If all the above conditions are satisfied, 
the decoder will switch into the stereo 
mode. Failure at this point indicates a 

workmanship problem, defective compo- 
nent, a fault in the receiver system. or an 
incoming signal that is not correct for C- 
QUAM stereo detection. 

Proven conversions 
In preparation of this article. three radi- 

os were converted in our lab. The first was 
an AM (only) portable radio. a Realistic 
(Radio Shack) model 12 -656A. (It is not 
listed in Radio Shack's latest catalog.) 
That radio was chosen because it has an 
FET -tuned RF amplifier in front. no ce- 
ramic filters, (they usually narrow the 
bandwidth). three tuned IF stages. and a 

substantial AGC system. Our testing 
showed that its 3 -dB bandwidth was 12 

kHz with a very flat response. One AGC 
voltage is developed from the detector cir- 
cuit. so the detector was left connected as 

is. The IF was re- aligned to 450 kHz. The 
speaker and battery holder were removed 
to make room for the deco der circuit and a 

complete 4- watt -per -channel stereo am- 
plifier with volume. balance. bass. and 
treble controls. The radio's original audio 
section was disconnected. The radio lent 
itself readily to the conversion with only 
one problem. As previously discussed. 
manually tuned radios often prove to be 

microphonic. The 12 -656A was no excep- 
tion. The main culprit was the oscillator 
coil. Filling the coil assembly with 
beeswax to stop vibration greatly im- 
proved it. The tuning capacitor also was 
sensitive. but no attempt was made to 
suppress it because of the possibility of 
damage. Even so. at this point it took a 

substantial rap on the cabinet to get a little 
"ping" sound. The radio was connected 
to a pair of Radio Shack's Miniums -3.5 
speakers that presented a full. clean stereo 
sound with both laboratory equipment as 

the C -QUAM signal source and a com- 
mercial radio station in Chicago. 

The second radio converted was a Sears 
model 564.50800, a car radio with digi- 
tally controlled varactor tuning, FM ster- 
eo, and an 8 -track tape player. The unit 
presented a different challenge because of 
its compact assembly and complexity. 
The selected frequency is digitally dis- 
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WHERE TO LISTEN

As we went to press, these stations (listed alphabetically by city) were broadcasting C-QUAM
stereo, with almost 50 orde rs on backlog. (Those stations wished to remain confidential.)

If all the above condit ions are satisfied,
the decoder will switch into the stereo
mode . Failure at this point indicates a
workmanship problem, defective compo
nent , a fault in the receiver system, or an
incoming signal that is not correct for C
QUAM stereo detection.

New Westminster, BC
Oklahoma City, OK
Ottawa,ONT
Portland, OR
Prince George, BC
Princeton, NJ
Pueblo, CO
Rapid City, SO
San Antonio, TX
San Diego, CA
San Fransisco, CA
Steam Boat Springs, CO
Stockton, CA
Toronto, ONT
Tulsa, OK
Vancouver, BC
Vancouver, BC
Windsor, ONT

980
1340
540
620
620

1350
1350
920
680
760

1260
1230
1280
1010
740

1470
1130
800

Proven conversions
In preparation of this article, three radi

os were converted in our lab . The first was
an AM (only) portable radio , a Rea listic
(Radio Shack) model/2-656A. (It is not
listed in Radio Shack's latest catalog .)
That radio was chosen because it has an
FET-tuned RF amp lifier in front, no ce
ramic filte rs , (they usually narrow the
bandwidth) , three tuned IF stages, and a
substa ntia l AGC sys tem. Our testing
showed that its 3-dB bandwidth was 12
kHz with a very flat response . One AGC
voltage is developed from the detector cir
cuit , so the detector was left connected as
is. The IF was re-aligned to 450 kHz. The
speaker and battery holder were removed
to make room for the decoder circuit and a
complete 4-watt-per-channel stereo am
plifier with volume , balance , bass, and
treble controls. The radio 's original audio
section was disconnected . The radio lent
itself readily to the conversion with only
one problem . As previously discussed ,
manually tuned radios often prove to be
microphonic . TIle /2-656A was no excep
tion . The main culprit was the osci llator
coil. Filling the co il asse mbly with
beeswax to stop vibration greatly im
proved it. The tuning capacitor also was
sensitive, but no attempt was made to
suppress it because of the possibil ity of
damage . Even so, at this point it took a
substantial rap on the cabinet to get a little
" ping" sound. The radio was connected
to a pair of Radio Shack's Minimu s-LS
speakers that presented a full, clean stereo
sound with both laboratory equipment as
the C-QUAM signal source and a com
mercial radio station in Chicago.

The second radio converted was a Sears
model 564. 50800, a car radio with digi
tally controlled varactor tuning, FM ster
eo , and an 8-track tape player. The unit
presented a different challenge because of
its compact assembly and complexity.
The selected frequen cy is digitall y dis-
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CKNW
KXXY
CJSB
KGW
CJCI
WHWH
KIPN
KKLS
KKYX
KFMB
KYA
KRDZ
KJOY
CFRB
KRMG
CJVB
CKWX
CKlW

Albuquerque , NM
Allentown, PA
Chapel Hill, NC
Chicago,ll
Dallas, TX
Detroit, MI
Fargo, NO
Garyville, LA
Greenwood, SC
Hamilton, ONT
Indianapolis, IN
Indianapolis, IN
Kelowna, BC
l ansing, MI
l ondon, ONT
los Angeles, CA
l os Ange les, CA
Madison, WI
Nashville, TN

1450
1470
1360
820
570
760

1550
1010
1350
1150
1430
1260
630

1010
980
640

1540
1480
650

2. Pin 17-The VCO input. The os
cillator input should be a sinewave
of about 1-volt pop at 8 times the
input IF.

3. Pins 7 and 8-The left and right
audio outputs . These signa ls
should typically be about 200 mV
P-P, centered on a DC level of
about 1 volt.

4. Pin 14-Pilot tone. You should see
a 25-Hz sinewave that is steady
and 0.5-0.8 volts poP. The ampli
tude can be increased, if neces
sary, by decreasing the value of
R12 (but to no less than 1.8K). The
pilot sig nal wil l be present, of
course, only if the radio is properly
tuned to a station transmitti ng C
QUAM stereo .

5. Pin 1-l+ R signal. This signal
looks like the audio signals on pin
7 and 8 but it is centered on a DC
level of about 6 volts.

6. Pin 2Q-l - R signal. This should
appear about the same as L+ R
signal. (If you observe close ly, you
should also see the 25-Hz pilot
tone as a low-amplitude compo
nent of the complex waveform.)

7. Pin 1Q-DC lock voltage. The volt
age shou ld be 4 volts in lock, 0 volt
out of lock. If it's out of lock, the
VCO is not at 8 times the input IF.
Adjust the VCO or re-align the ra
dio's IF.

8. Pin 9-FORCED MONO. If wired to
pin 10, it must have the same volt
age condition as pin 10. If not wired
to pin 10, pin 9 must have +4 V DC
or higher via a 100k pull-up resis
tor (R16) to the 8 V supply. If the
voltage at pin 9 is at or near 0 V
DC, the decoder is held in mon
aural mode.

KRZY
WSAN
WCHl
WAIT
WFAA
WJR
KQWB
WKQT
WGSW
CKOC
WIRE
WNDE
CKOV
WITl
CFPl
KFI
KZLA
WISM
WSM

away from major heat sources such as a
power transformer, output transistors, and
heat sinks .

If the interco nnecting wires are more
than a couple of inches in length, or if they
will pass near power-supply components
or wires, then you should use shielde d
cable. Connect the ca ble shields to
ground at one end only. The ground return
wire from the decoder assembly should be
connected to the radio 's ground bus at the
radio 's IF output or detector circuit. To
avoid ground loops, this should be the
only common ground connection .

If the receiver has a high IF output (over
350 mV RMS) a series resistor can be
added to drop the voltage to the desired
level of 200- 350 mV RMS at pin 3, the
decoder inpu t. The input impedan ce of
the decoder is about 27 kilohms.

Pin 9 of the IC is the FORCED MONO

control pin. Grounding that pin locks the
decoder in its monaural mode . For auto
matic mono/stereo switching, pin 9 can
be pulled up with a 100-kilohm resistor to
the 8-volt supply (as shown in the schema
tic), or it can be connected to pin 10. (That
permits the most rapid re-acquisition of
stereo after retunin g.) If you look closely
at the parts-placement diagrams, you' ll
notice that , although the ju mper is not
shown, pads are provided on the board so
that you can easily tie pin 9 to pin 10. You
could also bring pin 9 out to a switch and
manually force the decoder to its mon
aural mode by switching pin 9 to ground.
If that is the case, the lOOK resistor must
be added. But be sure to remembe r: Do
not add the resistor if you jumper pins 9
and 10.

The left and right audio output s are
" tuner- level" signa ls (l00-200 mV
RMS) and can be connected directly to
the tuner or auxiliary input s of a stereo
amplifier. If the conversion is in an AM/
FM receiver, one that has its own stereo
ampli fier, the decoder outputs should be
connected through the band switch. Ca
pacitors C8 and C9 will provide the neces
sary AC coupling to the audio circuits.

Troubleshooting
If the decoder will not go into the stereo

mode even with a strong signal, then you
should troubleshoot the circuit as we' ll
describe . Of course, before you start trou
bleshooting, you have to know that the
loc al ra d io st a tio n is tran s mitti ng
Motorola C-QUAM stereo--feel free to
call the station to be sure.

When you're certain that a C-QUAM
signal is being receive d, (we' ll assume
that you 've checke d that the power supply
is working correctly and that 8 volts DC is
supplied to pin 6) then , using an osci llo
scope, look at the following signals:

1. Pin 3-The input signal. The signal
envelope (and that at the IF output
of the receiver) should show modu
lation at the top and bottom edges
symmetrically. The average ampli
tude must be 1 volt peak-to-peak ,
± 0.4 volt.
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THE LOGIC ANALYZER CAN BEST BE 

thought of as the digital equivalent to the 
(analog) oscilloscope. However. unlike 
the oscilloscope -which displays events 
as they happen -the logic analyzer sam- 
ples digital signals and stores them as 

logic -level l's and 0's so they can be re- 
viewed later. Because of that fundamental 
difference, the operation of a logic ana- 
lyzer may. at first glance. appear intim- 
idating. 

In order to dispel that feeling. we'll 
discuss the basic operation of logic ana- 
lyzers and take a close look at a relatively 
low -cost (á207552475) unit: the model 
LA- 1020/25 (manufactured by B &K Pre- 
cision 6460 W. Cortland. Chicago. IL 
60635). We'll also build a simple. single - 
IC logic analyzer. Although limited in its 
capabilities. it can be used to demonstrate 
some of the logic -analyzer techniques 
we'll describe. 

Applications of logic analyzers 
Although logic analyzers can he used 

to monitor any logic circuit, they are 
mainly used on microprocessor -oriented 
circuits, usually to monitor the logic 
states of the address bus. That way. you 
can follow the execution of the program 
steps in a program. 

That's helpful because a program is 
rarely executed in a straight -line manner. 
Instead. it will frequently branch off or 
jump from one address to another at dif- 
ferent parts of the program. That action is 

analogous to a hobbyist on his way home 
from work. He will not always travel in a 

The logic analyzer is a not - 
too- well -understood test 
instrument. Well try to make 
you more familiar with it by 
taking an in -depth look at one. 

KENNETH PIGGOT 

straight -line manner. Instead he may stop 
at the computer store. parts shop. etc. 

In the real world we can observe the 
path taken by the hobbyist simply by 
looking at him. However. in the world of 
the microprocessor. our senses fail us and 
we must rely on instruments -like the 
logic analyzer that uses techniques such 
as address -state analysis -to see what is 
happening. 

When the address bus is monitored by a 
B &K Precision logic analyzer during 
each instruction -fetch cycle. 250 steps of 
the processor's program sequence will be 
stored in its memory. By using various 
trigger modes (we'll discuss those later), 
you can begin the storage of program 
steps at any selected point of the pro- 
gram's execution. 

The B &K Precision models LA1020 
and L41025 logic analyzers feature many 
of the capabilities of larger, more expen- 
sive machines. (The two models are iden- 
tical except for the inclusion of signature- 
analysis capability in the LA1025.) The 

LA1020 allows you to monitor and store 
250 I6 -bit TTL-level data samples. In a 
typical microprocessor system. you 
would monitor the address. data. and con- 
trol buses. 

To hook the analyzer up to the system 
under test, two data pods. like the one 
shown in Fig. I. are used. Each data pod 
or probe samples eight TTL -level data 
lines. one QUALIFIER line. and one CLOCK 
line. The QUALIFIER and cLocK lines will 
be explained in the "Triggering" section. 
Each data pod also contains the circuitry 
to terminate the sampling leads and to 
drive the connecting ribbon cable be- 
tween the data pod and the main unit. The 
logic analyzer's MODE switch can be 
turned to the POD ACTIVITY position. 
When in that position. each data pod acts 
as an 8 -bit logic probe with the display 

FIG.1 -THE LP/ DATA POD or probe that is used 
with the LA102025. Each pod monitors eight 
bits of data, a qualifier line, and a clock line. 
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T HE LOG IC ANALYZER CAN BEST BE

thought of as the digital equivalent to the
(analog) osci lloscope. However, unlike
the osci lloscope-which displays events
as they happen-the logic analyzer sam
ples digital signals and stores them as
logic-level I's and O's so they can be re
viewed later. Because of that fundamental
difference , the opera tion of a logic ana
lyzer may, at first glance , appear intim
idating.

In order to dispel that feeling, we' ll
discuss the basic operation of logic ana
lyzers and take a close look at a relatively
low-cost ($2075/$2475) unit: the model
LA-1020/25 (manufactured by B&K Pre
cision 6460 W. Cort land, Chicago, IL
60635). We' ll also build a simple, single
IC logic analyzer. Although limited in its
capabilities, it can be used to demonstrate
some of the logic-analyzer techniques
we' ll descr ibe .

Applications of logic analyzers
Although logic analyzers can be used

to monitor any logic circuit , they are
mainly used on microprocessor-oriented
circ ui ts , usu all y to monitor the logic
states of the address bus. That way, you
can follow the execution of the program
steps in a program.

That' s helpful beca use a program is
rarely executed in a straight- line manner.
Instead, it will frequently branch off or
jump from one address to another at dif
ferent parts of the progra m. That action is
analogous to a hobb yist on his way home
from work. He will not always travel in a

The logic analyzer is a not
too-well-understood test
instrument. We'll try to make
you more familiar with it by
taking an in-depth look at one.

KENNETH PIGGOT

straight-line manner. Instead he may stop
at the computer store, parts shop, etc.

In the real world we can observe the
path taken by the hobb yist simp ly by
looking at him. However, in the world of
the microprocessor, our senses fail us and
we must rely on instruments-like the
logic analyze r that uses techniques such
as address-state analysis-to see what is
happening.

When the address bus is monitored by a
B&K Precision logic analyzer dur ing
each instruction-fetch cycle, 250 steps of
the processor's program sequence will be
stored in its memory. By using various
trigger modes (we'll discuss those later),
you ca n begi n the storage of program
steps at any selected point of the pro
gram's execution .

The B&K Precision mode ls LA1020
and LAJ025 logic analyzers feature many
of the capabi lities of larger, more expen
sive machines. (The two models are iden
tical except for the inclusion of signature
analysis capability in the LA1025 .) The

LA1020 allows you to monitor and store
250 l6-bit TTL-level data samples. In a
typical mi cropr oce ssor system, you
would monitor the address , data, and con
trol buses .

To hook the analyzer up to the system
under test, two data pods, like the one
shown in Fig. I, are used. Each data pod
or probe samples eight TTL-level data
lines, one QUALIFIER line, and one CLOCK

line. The QUALIFIER and CLOCK lines will
be explained in the "Triggering" section.
Each data pod also contains the circuitry
to terminate the sampling leads and to
drive the connecti ng ribbon cable be
tween the data pod and the main unit. The
logic ana lyzer's MODE swi tch can be
turned to the POD ACTIV ITY position.
When in that position, each data pod acts
as an 8-bit logic probe with the disp lay

FIG.1- THE LP1 DATAPODor probe that is used
with the LA 1020/25 . Each pod monitors eight
bits of data, a qualifier line , and a clock line .
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"I built this 16 -bit computer and 
saved money. Learned a lot, too:' 
Save now by building the Heathkit H -100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H -100 16 -Biä8 -Bit Computer Kit money you can use 
to buy the peripherals and software of your choice. 

H -100 SERIES COMPUTER SPECIFICATIONS: 
USER MEMORY: 
128K -768K bytes 
MICROPROCESSORS: 
16 -bit: 8088 
8 -bit: 8085 

DISK STORAGE: 
Built -in standard 
5.25 disk drive. 
320K bytes disk 
KEYBOARD. 
Typewriter- style. 
95 keys.13 
function keys. 
18 -key numeric pad 

GRAPHICS: 
Always in graphics mode 
640h 225v resolution: 
up to eight colors 
are available 

COMMUNICATIONS: 
Two RS -232C Serial 
Interface Ports and 
one parallel port 

128K bytes standard 
Oplronal 

DIAGNOSTICS: 
Memory self -test 
on power -up 
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Z -DOS (MS -DOS) 
CP /M -85 + 
Z -BASIC Language 
Microsoft BASIC 
Multiplan 
SuperCalc 
WordStar 
MailMerge 
Data Base 
Manager 
Most 
standard 
8 -bit CP M 

Software 

The H -100 is easy to build the step -by -step Heathkit 
manual shows you how. And every step of the way. you 
have our pledge "We won't let you fail:' Help is as close 
as your phone. or the nearest Heathkit Electronic Center. 

And what better way to learn state -of- the -art computing 
techniques than to build the world's only 16 -bit /8 -bit 
computer kit? To run today's higher- speed. higher -per- 
formance 16 -bit software. you need an H -100 It makes a 
big difference by processing more data faster. 

Dual microprocessors for power and compatibility. The 
H -100 handles both high- performance 16 -bit software 
and most current Heath Zenith 8 -bit software. 
Want room to grow? The H -100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes compared to a 64K standard for many 
desktop computers. 
And the industry- standard S -100 card slots support 
memory expansion and additional peripheral devices. 
increasing future upgradability of the H -100. 

High -capacity disk storage. too. The H -100's 5.25 "floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" floppy disk drives. And an optional internal 
Winchester disk drive will be available soon. 

For more information, circle the reader service number 
below. Better yet. visit your Heathkit Electronic Center for 
a demonstration! 

The H -100 gives me the most 
for my computer dollar! 

..... 
.-. ---_- _ f -_ 
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*pathii t Electron c Cantas w unts Of V1~110b_y Efectronres Corpo.afwn 
*path Company and VantacMOiogy Elect1OMOSC0100111tron ant sutasrar»s of Zenfn Radio Corporator 
CP /M is a ragrstened trademark of Drgrtal lMsswoli Ouporation. 

Heathkit'a 
Heath 

Company 
CIRCLE 20 ON FREE INFORMATION CARD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


OPTIONAL 
QUALIFIER 
EXPANDER 

LOW 
DATA 
POD 

HIGH 
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POD 

88K LA1020 LOGIC ANALYZER 

TRIGGER CIRCUITS 

ENABLE 

1 
I 

I OUTPUTS 

}-I EVENT 

MEMORY OISPLAY 
CIRCUITS 

I 

EXTERNAL I INTERNAL Cl0 
CLOCK I CLOCK 

I I _ J 
FIG. 2 SIMPLIFIED BLOCK DIAGRAM If the LA1020 showing the external inputs and outputs. 

indicating 0's, l's, or P's (pulses), de- 
pending on the logic activity on each data 
line. 

As can be seen in the block diagram in 
Fig. 2, the two 8 -bit sets of data samples 
from the data pods are routed to the logic 
analyzer's memory and trigger circuits. 
As previously mentioned, the LA1020 can 
store up to 250 16 -bit samples in its inter- 
nal memory. Data sampling can occur at 

sample rates of up to 20 MHz. (That 
equates to a minimum time between sam- 
ples of 50 nanoseconds.) 

Triggering 
The trigger circuit of the logic analyzer 

lets you select the starting point for stor- 
ing data samples. It continuously com- 
pares the incoming data bits to a user - 
selected trigger word. That trigger word is 
selected by throwing each of the 16 three - 
position TRIGGER BITS switches on the 
front panel to either i. o. or x, where the x 
stands for "don't care." In the "don't 
care" position, the incoming data line 
will satisfy the trigger requirements 
whether it is a logic I or a logic O. 

The LA1020 also monitors a QUALIFIER 
line from each of the data pods. That bit is 
not stored in memory and is only used by 
the trigger circuit. Each of the qualifier 
bits has a corresponding switch that oper- 
ates identically to the TRIGGER BITS 
switches. The easiest way to describe the 
purpose of the qualifier lines is to give an 
example of how they could be used. If you 
hooked one of the qualifier lines to a con- 
trol signal such as a microprocessor's 
READ line, data storage would be trig- 
gered only when the READ pin was high 
(or low, depending on how the qualifier 
switch was set). If the two qualifier lines 
are not used, their trigger switches can be 
set to the "don't care" position and they 

will be ignored. 
An optional LP -3 qualifier pod (seen in 

Ag. 3) adds 16 more trigger bits to the 
trigger word. With it, you could monitor a 

system's data lines while triggering from 
the address lines that are connected to the 
qualifier pod. Sixteen three- position 
switches on the qualifier pod can also be 
set to a logic 0, 1, or a "don't care" 
position. That optional expander pod is 
plugged into a connector on the rear panel 
of the logic analyzer. 

The easiest way to picture the operation 
of the trigger circuit is as a multi -input 
AND gate for which the active levels can be 
user -defined by setting the TRIGGER uITS 
switches. When the logic levels on the 16 

DATA lines and the QUALIFIER lines being 
sampled match those set on the TRIGGER 
BIT switches, the memory- storage process 
will be enabled. 

Before the various trigger modes are 
described, it would be appropriate to ex- 
amine how the 250 samples are loaded 
into memory. 

FIG. 3 -THE LP3 TRIGGER EXPANDER PROBE 
Of qualifier pod adds 16 more trigger bits to the 
trigger word. 

Clocking 
Once the trigger circuit enables the 

storing of data samples, it no longer has 
any effect on sample loading -the storing 

of the data samples occurs in conjunction 
with the clock circuit. 

The clock circuit tells the memory 
when the incoming data samples are val- 
id. You can select between two external 
clock lines (one located on each data pod) 
or an internal clock. If you decide to use 
the external clock signals, either clock 
line -and whether the rising or falling 
edge of the signal on that line is used - 
can be selected. It is important to note that 
the clock as it is referred to here is not 
necessarily the microprocessor system's 
clock. It can be any control signal that's 
used to indicate when the sampled data is 
valid. 

The appropriate control -bus signal for 
clocking the logic analyzer will vary with 
the type of data being observed and the 
particular microprocessor in the system. 
For example, if you wanted to look at the 
address lines of a Z80 microprocessor 
during the instruction -fetch cycle, the 
clock line would be hooked to the Rt t5 

line and the clock edge would be set to 
FAILING EDGE. Or, even better, a qualifier 
line would be connected to the Mi line 
with the corresponding trigger switch set 
to logic O. 

When the internal clock is used, data 
will be stored at one of eight user -selected 
sampling rates ranging from IO MHz (a 
sample every 100 ns) to I Hz. That means 
it can take a minimum of 24.9 microsec- 
onds or a maximum of 249 seconds to fill 
the logic analyzer's memory. 

The internal clock allows you to ob- 
serve a circuit that has no clock signal 
available. You could set the logic analyzer 
to begin storing samples when a particular 
set of inputs occurs and then store 
periodic samples over the user -selected 
period of time. (See Fig. 4.) 

FIG. 4-A TTL CIRCUIT THAT can be monitored 
by a logic analyzer. The TRIGGER -BIT switches 
would be set for the desired logic levels for 
DO D4. and for x for D5 D15. The internal- 
clock selector is used to set the sampling rate. 

Data storage 
Once the trigger word and the clock 

source have been selected, the machine is 
simple to use. You simply push the ARM 
button to activate the trigger circuit. 
When the data on the incoming lines 
match the trigger word, the analyzer will 
begin storing samples in conjunction with 
the selected clock. During the data -stor- 
ing process, the TRIGGER LED will light. 
When all 250 samples have been stored, 
the TRIGGER LED will go out and the 
COMPLETED LED will light. 

FIG. 2-SIMPLIFIED BLOCK DIAGRAM if the LA1020 showing the external inputs and outputs.
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FIG. 4-A TTL CIRCUIT THAT can be monitored
by a logic analyzer. The TRIGGER-BIT switches
would be set for the desired logic levels for
DO - 04, and for x for 05 - 015. The internal
clock selector is used to set the sampling rate.

Data storage
Once the trigger word and the clock

source have been selected , the machine is
simple to use. You simply push the ARM

button to activate the trigger circuit.
When the data on the incoming lines
match the trigger word, the analyzer will
begin storing samples in conjunction with
the selected clock. During the data-stor
ing process, the TRIGGER LED will light.
When all 250 samples have been stored ,
the TRIGGER LED will go out and the
COMPLET ED LED will light.

of the data samples occurs in conjunction
with the clock circuit.

The clock circuit tells the memory
when the incoming data samples are val
id . You can select between two external
clock lines (one located on each data pod)
or an internal clock . If you decide to use
the external clock signals, either clock
line-and whether the rising or falling
edge of the signal on that line is used
can be selected . It is important to note that
the clock as it is referred to here is not

If necessarily the microprocessor system's
clock . It can be any control signal that's
used to indicate when the sampled data is
valid.

The appropriate control-bus signal for
clocking the logic analyzer will vary with
the type of data being observed and the
particular microprocessor in the system.
For example, if you wanted to look at the
address lines of a Z80 microprocessor
during the instruction-fetch cycle, the
clock line would be hooked to the READ

line and the clock edge would be set to
FALLING EDGE . Or, even better, a qualifier
line would be connected to the M l line
with the corresponding trigger switch set
to logic O.

When the internal clock is used, data
will be stored at one of eight user-selected
sampling rates ranging from 10 MHz (a
sample every 100 ns) to I Hz. That means
it can take a minimum of 24.9 microsec
onds or a maximum of 249 seconds to fill
the logic analyzer's memory.

The internal clock allows you to ob
serve a circuit that has no clock signal
available. Youcould set the logic analyzer
to begin storing samples when a particular
set of inputs occurs and then store
periodic samples over the user-selected
period of time. (See Fig. 4.)

,
FIG. 3-THE LP3 TRIGGER EXPANDER PROBE
or qualifier pod adds 16 more trigger bits to the
trigger word .

Clocking
Once the trigger circuit enables the

storing of data samples, it no longer has
any effect on sample loading-the storing

will be ignored .
An optional LP-3 qualifier pod (seen in

Fig. 3) adds 16 more trigger bits to the
trigger word . With it, you could monitor a
system's data lines while triggering from
the address lines that are connected to the
qualifier pod . Sixteen three -position
switches on the qualifier pod can also be
set to a logic 0, I, or a "don't care"
position. That optional expander pod is
plugged into a connector on the rear panel
of the logic analyzer.

The easiest way to picture the operation
of the trigger circuit is as a multi-input
AND gate for which the active levels can be
user-defined by setting the TRIGGER BITS

switches . When the logic levels on the 16
DATA lines and the QUALIFIER lines being
sampled match those set on the TRIGGER

BIT switches, the memory-storage process
will be enabled .

Before the various trigger modes are
described, it would be appropriate to ex
amine how the 250 samples are loaded
into memory.

indicating O's, I's , or P's (pulses), de
pending on the logic activity on each data
line.

As can be seen in the block diagram in
Fig. 2, the two 8-bit sets of data samples
from the data pods are routed to the logic
analyzer's memory and trigger circuits.
As previously mentioned, the LAlO20 can
store up to 250 16-bit samples in its inter
nal memory. Data sampling can occur at
sample rates of up to 20 MHz . (That
equates to a minimum time between sam
ples of 50 nanoseconds.)

Triggering
The trigger circuit of the logic analyzer

lets you select the starting point for stor
ing data samples. It continuously com
pares the incoming data bits to a user
selected trigger word. That trigger word is
selected by throwing each of the 16three
position TRIGGER BITS switches on the
front panel to either 1, 0, or x, where the x
stands for "don't care ." In the "don't
care" position, the incoming data line
will satisfy the trigger requirements
whether it is a logic 1 or a logic O.

The LAlO20 also monitors a QUALIFIER

line from each of the data pods . That bit is
not stored in memory and is only used by
the trigger circuit. Each of the qualifier
bits has a corresponding switch that oper
ates identically to the TRIGGER BITS

switches . The easiest way to describe the
purpose of the qualifier lines is to give an
example of how they could be used . If you
hooked one of the qualifier lines to a con
trol signal such as a microprocessor's
READ line, data storage would be trig
gered only when the RE AD pin was high
(or low, depending on how the qualifier
switch was set). If the two qualifier lines
are not used, their trigger switches can be
set to the "don't care" position and they
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Let's consider. however. the real -life 
situation where the incoming data never 
matches with the trigger word. That typ- 
ically occurs when a program locks up in 
a loop. You can manually initiate storage 
of the data samples by pushing the TRIG- 

GER button. In that instance, if you are 

sampling the address lines, the data stored 
will be the locations of the program in- 
structions then being executed. Also, if 
you were to encounter an instance where a 

program halted before 250 samples were 
stored, you could manually complete the 
sampling process by pushing the cost - 
PLETE button. Once the sampling process 
is complete, you can view the analyzer's 
stored data. 

Data display 
The display circuit shown on the block 

diagram in Fig. 2 lets you observe the 
stored samples. The LA /020 will display 
its stored information one word at a time 
on its LED display when in the DISPLAY 
mode. By pushing the + and - rRIGGER 
switches you can examine. individually, 
each of the 250 data samples stored in the 
LA1020's memory. You can select your 
choice of displaying the memory in a dec- 
imal, octal, binary, or hex format by turn- 
ing the MODE switch to the appropriate 
position. In addition to the data being 
displayed, the location of the data word in 
the logic analyzer's memory is also dis- 
played. The display circuit also supplies 
the synchronizing and vertical -input sig- 
nals to allow an oscilloscope to be used as 

a 16 -word by 16- sample display. The data 
displayed on the oscilloscope will scroll 
as you scroll through the logic analyzer's 
memory. 

There are two additional outputs on the 
logic -analyzer unit. One is a CLOCK out- 
put. When you select an internal clock 
rate, an output at the same rate is available 
from a BNC connector on the rear panel. 
The other output is the EVENT output. 

SYSTEM UÑOTR TES, 

ANALOG INPUT 

AIO 

CONVERTER OSCILLOSCOPE 

FIG. S- -THE LOGIC ANALYZER can be used as a 

digital trigger for an oscilloscope. If the selected 
trigger word is the starting address of the A O 

conversion routine, the scope will be triggered 
every time the conversion is started. 

TRIGGER 
CIRCUIT 

CLOCK 
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CLOCK 
DELAY 

TRIGGER 
CIRCUIT 
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SAMPLE 2 

SAMPLE 3 

SAMPLE 249 
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CLOCK 
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SAMPLE 3 

SAMPLE 249 

SAMPLE 250 

TRIGGER 
CIRCUIT 

TRIGGER 
CIRCUIT 

CLOCK 
CIRCUIT SAMPLE I 

(TRIGGER WORD) 

SAMPLE 2 

SAMPLE 3 

CLOCK 
CIRCUIT 

SAMPLE 249 

SAMPLE 250 

SAMPLE I 

SAMPLE 2 

i 
SAMPLE 20 

SAMPLE 21 
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I-lU. o -I nl(iUtM MVUtb VF I nt LA1(173. Trie Dade moos Is shown In a; ins ovum -Delay moos In o; 
the clock -delay mode in c. and the trigger-position mode In d. 

When the logic analyzer's MODE switch is 
changed to the EVENT position, the logic 
analyzer acts as a digital trigger for an 
oscilloscope. Whenever the incoming 
data sample matches the trigger word as 

selected on the rRI(x;ER BIT switches, a 

pulse that can be used to trigger an os- 
cilloscope will be generated on the EVENT 
output line. 

A typical application would be to trou- 
bleshoot the analog input of an erratic A/ 
D converter. By hooking the data -sam- 
pling lines to the address lines and setting 
the trigger bits to the starting address of 
the A/D conversion mutine. as shown in 
Fig. 5, the oscilloscope can monitor the 
stability of the input voltage to the A, D 
converter. 

Trigger modes 
The real versatility of the logic analyzer 

lies in its triggering modes. We have al- 
ready discussed the basic trigger mode - 
the configuration when the logic analyzer 
is powered up. As shown in Fig. 6 -a, the 
logic analyzer's trigger circuit monitors 
the incoming 16 data sampling lines and 
qualifier bits. When the incoming data 
samples match the user -selected I6 -bit 
trigger word. a condition we'll call the 
trigger event occurs and the storage of 
data samples on subsequent clock signals 
begins. In this mode. the first word stored 
in the logic analyzer's memory will be the 
trigger word. (If some of the trigger bit 
switches are set to the x or "don't care" 

position, the actual data stored in the cor- 
responding bit position may be either a 

logic I or 0). 
The basic trigger scheme can be altered 

when the MODE switch is turned to the 
STAT (status) position. In that position. 
you can select any combination of event - 
delay, clock- delay, or trigger -position 
modification. 

Figure 6 -b shows the effect of the event 
delay, which can probably best be thought 
of as a loop delay and can be used in the 
following way: Let's assume that you want 
to look at a program with a 300 -step loop 
that is going astray in its tenth pass 
through the loop. In the basic triggering 
mode shown in Fig. 6 -a. the logic ana- 
lyzer would trigger and fill its 250 -word 
memory on the first pass through the loop. 
Using the event delay you can trigger the 
logic analyzer on the tenth pass through 
the loop. To accomplish that, the Mom: 
switch is set to the STAT position and, for 
the example above, the event delay is set 
to 9 by using the + and - EVENT DELAY 
switches. By setting 9 as the event delay, 
you are instructing the logic analyzer to 
ignore the first 9 trigger -word matches 
(events) and to enable the logic analyzer's 
memory when the tenth trigger event oc- 
curs. The event delay can be user selected 
to any number from 0 (no event delay) to 
999. As with the basic triggering mode 
(Fig. 5 -a), the first data sample stored in 
memory will be the sampled data that 
matches the triggering requirements. 

FIG. 6--TRIGGER MODESOF THE LA1025. The basic mode is shown in a; the event-delay mode in b;
the clock-delay mode in c, and the tri gger-position mode in d.
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position , the actual data stored in the cor
responding bit position may be either a
logic I or 0).

The basic trigger scheme can be altered
when the MOD E switch is turned to the
STAT (status) position . In that position,
you can select any combin ation of event
delay, clock-delay, or tri gger-position
modification .

Figure 6-b shows the effect of the event
delay, which can probably best be thought
of as a loop delay and can be used in the
following way: Let' s assume that you want
to look at a program with a 300-step loop
that is going astray in its tenth pass
through the loop. In the basic triggering
mode shown in Fig. 6-a, the logic ana
lyzer would trigger and fill its 250-word
memory on the first pass through the loop.
Using the event delay you can trigger the
logic analyzer on the tenth pass through
the loop. To accomplish that, the MODE

switch is set to the STAT position and , for
the example above , the event delay is set
to 9 by using the + and - EVENT DEL AY

switches . By setting 9 as the event delay,
you are instructing the logic analyzer to
ignore the first 9 trigger-word matches
(events) and to enable the logic analyzer 's
memory when the tenth trigger event oc
curs . The event delay can be user selec ted
to any number from 0 (no event delay) to
999 . As with the basic triggering mode
(Fig . 5-a), the first data sample stored in
memory will be the sampled data that
matches the triggering requirements.

t
SAMPLE 250

SAMPLE249

Trigger modes
The real versatility of the logic analyzer

lies in its triggerin g modes. We have al
ready discussed the basic trigger mode
the configuration when the logic analyzer
is powered up. As shown in Fig. 6-a , the
logic analyzer's trigger circuit mon itors
the incoming 16 data sampling lines and
qualifi er bits . When the incoming data
samples match the user-selected 16-bit
trigger word , a condition we'll call the
trigger event occurs and the storage of
data samples on subsequent clock signals ,
begin s. In this mode , the first word stored
in the logic analyzer's memory will be the
trigger word. (If some of the trigger bit
switches are set to the x or "don't care"

When the logic analyzer's MODE switch is
changed to the EVENT position , the logic
ana lyzer acts as a digita l trigger for an
oscilloscope . Whenever the incoming
data samp le matches the trigger word as
selected on the TRIGGER BIT switches, a
pulse that can be used to trigger an os
cilloscope will be generated on the EVENT

output line .
A typica l app lication would be to trou

bleshoot the analog input of an erratic AI
D converter. By hooking the data -sam
pling lines to the address lines and setting
the trigger bits to the starting address of
the AID con version routine, as shown in
Fig. 5 , the oscilloscope can monitor the
stability of the input voltage to the AID
con verter.

FIG. 5- THE LOGIC ANALYZERcan be used as a
digital trigger fo r an osc illoscope. If the selected
tr igger word is the start ing address of the AID
conversion routine, the scope will be tr iggered
every t ime the conversion is started.

Data display
The display circuit shown on the block

diagram in Fig . 2 lets you observe the
stored samples . The LA1020 will display
its stored information one word at a time
on its LED display when in the DISPLAY

mode . By pushing the + and - TRIGGER

switches you can examine, individually,
each of the 250 data samples stored in the
LAl020's memory. You can select your
choice of display ing the memory in a dec
imal, octal , binary, or hex format by turn
ing the MODE switch to the appropriate
positio n. In addition to the data being
displayed, the location of the data word in
the logic analyzer 's memory is also dis
played . The display circuit also supplies
the synchronizing and vertical-input sig
nals to allow an oscilloscope to be used as
a 16-word by 16-sample display. The data
disp layed on the oscilloscope will scroll
as you scro ll through the logic analyzer's
memory.

There are two additional outputs on the
logic-analyzer unit. One is a C LOC K out
put. When you select an internal clock
rate , an output at the same rate is availab le
from a BNe connector on the rear panel.
The other output is the EVENT output.

Let 's consider, however, the real- life
situation where the incoming data never
matches with the trigger word . That typ
ically occurs when a program locks up in
a loop. You can manually initiate storage
of the data samples by pushing the TRIG 

GER button. In that instance, if you are
sampling the address lines, the data stored
will be the location s of the program in
structions then being executed . Also , if
you were to encounter an instance where a
program halted before 250 sample s were
stored, you could manually complete the
sampling process by pushing the COM 

PLET E button . Once the sampling process
is complete, you can view the analyzer 's
stored data.
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The previous problem brings to light 
another problem. The loop length in our 
example above is 300 program steps and 
our logic analyzer can only store 250 of 
those. Let's assume for this example that 
we want to see only the last 250 program 
steps. To further complicate the problem, 
the beginning of the program contains ten 
program steps that are followed by sub- 
routine "A" (a ten -step subroutine). 
What's more. that subroutine is followed 
by twenty-five program steps, a repeat of 
subroutine "A," and then by the re- 
mainder of the program. 

Note that since subroutine "A" ex- 
ecutes both from step II through step 20 
and step 46 through step 55. we cannot set 
the trigger word to an address in sub- 
routine "A" to capture the last 250 steps 
in our loop. That's because subroutine 
"A" also occurs before the loop's pro- 
gram -step 50. 

Keep in mind that we have already used 
our loop delay to trigger on the tenth pass 
through our loop. The LA1020/25, 
however. has a trigger mode that allows 
you to delay the storage of data samples 
by a preset clock delay. That is shown in 
Fig. 6 -c. For our example above. you 
would set the TRIGGER BIT switches to the 
beginning address of our loop and set the 
clock delay to 50 by using the + and - 
CLOCK DEI.AY switches. The result is that 
after the event delay (Fig. 6 -b) is satisfied 
(it has priority over the clock delay). the 
unit will not store any samples until the 
51st clock pulse occurs. The remaining 
samples will then be loaded on subse- 
quent clock pulses. In that manner. the 
clock -delay feature gives you another tool 
for "zeroing in" on the portion of the 
program that you want to observe. The 
clock delay can be set for values from 0 
(no clock delay) to a maximum of 999. 

The last triggering modification to be 
discussed is the trigger position (Fig. 6- 
d). With the + and - TRIGGER POSITION 
switch. you can locate the trigger event 
anywhere within its 250 word memory. If. 
for example, 20 was set into the TRIGGER 
POSITION register and the trigger event 
occurs, 20 samples prior to the trigger 
event will be stored in the first 20 words of 
the logic analyzer's memory. The trigger 
word will be stored in the 21st position in 
the logic analyzer's memory and then 229 
samples will be stored after the trigger 
word. 

This example, of course, assumes that 
the clock delay was not set' The trigger - 
position feature is perhaps the most useful 
on the logic analyzer. Let us look at an 
example where you have a program that 
contains a subroutine where the program 
is locking up. The trigger word can be set 
for the starting address of the subroutine 
(found by manually triggering the unit) 
and the trigger position set to 125. (The 
trigger -position register can be set to any 
number from 0 to 249.) Now, when the 
sampling process is completed. you will 
not only be able to view the trigger word 

and the 124 samples after the trigger 
word. but also the .125 samples imme- 
diately preceeding the trigger event. You 
can then see the data samples that oc- 
curred before the entry was made into the 
subroutine. 

As previously mentioned. these three 
trigger modes can be combined for the 
desired effect. Although that task may 
seem overly complicated to perform at 
first glance. it really becomes easy after a 

little experience. 

An example 
As another example, let us assume we 

are looking at a problem with multiple 
interrupt routines for the 8080, 8085, or 
Z80 (mode 0). As there are 8 levels of 
interrupts possible, the program could go 
to any one of eight locations, depending 
on the application. These locations are 
shown in Table 1. 

In order to see which interrupt routine 
occurs, the address bus would be 
monitored by the logic analyzer and the 
trigger bits would be set to 0000 0000 
OOXX X000 (binary A15 -A0) where X 
represents a "don't care" state. That 
means that the logic analyzer will trigger 
any time an interrupt occurs. By modify- 
ing the trigger position, you can see not 
only what interrupt occurs but the address 
of the program steps occurring before the 

TABLE 1 

Interrupt Subroutine 
I.vsl starting address (hex 

0 

2 
3 
4 
5 
6 
7 

0000 
0008 . 

0010 . 

0018 
0020 
0028 
0030 
0038 

. J 

interrupt. If the interrupt routine were a 

long one, the clock -delay function could 
position the start of the sampling process 
anywhere within the interrupt routine. 

Extended bus monitoring 
In the case of monitoring a system with 

extended addressing (more than 16 bits), 
the LP3 qualifier probe (Fig. 3) is useful. 
Even though the logic analyzer will only 
store 16 bits at one time. the extended 
address bits can be used to trigger the unit 
with the LP -3 qualifier pod. Then. by 
knowing the address location of the trig- 
ger word, the 16 stored bits would gener- 
ally be enough to follow the program 
sequence. 

A similar situation occurs when 
monitoring the data buses. Eight- and six- 
teen -bit data buses can be monitored 
without problems. A trade -off must be 
made. however, when you want to moni- 
tor both the address and data bus; let's see 
what's involved. 

With an eight -bit data bus. eight ad- 
dress lines (usually the lower eight bits) 
can be stored in addition to the eight data 
lines. The high -order address lines could 
then be used as pan of the trigger word by 
using the LP3 qualifier pod. Similarly. 
when monitoring a 16 -bit data bus, the 
address lines could only be used for trig- 
gering. It is important to note that we are 

confronted with the basic design limita- 
tions of a 16 -bit machine -only 16 bits of 
data can be stored at one time. Two alter- 
natives are possible. One is to run two 
LA1020/25 units in tandom. The other 
would be to buy a unit with more than 16 

bits of data storage. Generally. though. a 

unit with 16 bits of data storage is suffi- 
cient for most requirements. 

A single -IC analyzer 
So far we have explored a commer- 

cially available logic analyzer. Unfor- 
tunately. not everyone can afford more 
than S2000 for such a logic analyzer. Re- 
cently. I found myself in the same situa- 
tion. The B &K unit that had been loaned 
to me wasn't available any longer and I 

didn't have the money to spend for one. 
Yet. the project I was working on -a 
stand -alone printer interface card with an 
on -board Z80 microprocessor -was giv- 
ing me a rough time. The program just 
wasn't executing as it should. Fortunately. 
a circuit that I had recently run across, was 
adaptable to my needs. Based on that cir- 
cuit. I was able to design a one -IC "logic 
analyzer" to perform the function of ad- 
dress -state analysis. 

Obviously, a one -IC logic analyzer will 
have many limitations. The first limitation 
with ours is that it will only work on Z80 
microprocessors. The second limitation is 
that the output from the circuit under test 
has to be fed into 2 parallel ports on a host 
computer. 

Figure 7 shows the typical hookup be- 
tween the circuit under test and the host 
computer for address -state analysis. Fig- 
ure 8 shows an alternative method of dis- 
playing the data if you don't have 2 extra 
parallel ports. 

How It works 
The circuit (its schematic is shown in 

Fig. 9) is really quite simple. It causes the 
microprocessor under test to enter a wait 
state at the beginning of every instruction - 
fetch cycle. While the microprocessor is 
in its wait state, the address lines are 
sampled by the host computer. The host 
computer then clears the wait signal and 
the microprocessor completes the instruc- 
tion cycle. 

When the next instruction fetch occurs, 
the V1T signal again goes low and the 
whole cycle begins again. A limitation 
that you should be aware of is that. unlike 
the B &K logic analyzer, which samples 
the circuit in real time (without slowing 
down the program's execution). this cir- 
cuit halts the program's execution after 
each program step. Therefore. it is possi- 

interrupt. If the interrupt routine were a
long one, the clock -delay function could
position the start of the sampling process
anywhere within the interrupt routine .

Extended bus monitoring
In the case of monitoring a system with

extended addressing (more than 16 bits),
the LP3 qualifier probe (Fig. 3) is useful.
Even though the logic analyzer will only
store 16 bits at one time, the extended
address bits can be used to trigger the unit
with the LP-3 qualifier pod. Then, by
knowing the address location of the trig
ger word, the 16 stored bits would gener
ally be enough to follow the program
sequence.

A similar sit ua tio n occ ur s when
monitoring the data buses. Eight- and six
teen-bit data buses ca n be monitored
without problems. A trade-off must be
made , however, when you want to moni
tor both the address and data bus; let' s see
what's involved .

and the 124 samples after the trigger
word, but also the .125 samples imme
diately preceeding the trigger event. You
can then see the data samples that oc
curred before the entry was made into the
subroutine .

As previously mentioned , these three
trigger modes can be combined for the
desired effect. Although that task may
seem overly compl icated to perform at
first glance , it really becomes easy after a
little experience .

An example
As another example, let us assume we

are looking at a problem with multiple
interrupt routines for the 8080, 8085, or
Z80 (mode 0). As there are 8 levels of
interrupts possible , the program could go
to anyone ofeight locations, dependin g
on the application. These location s are
shown in Table 1.

In order to see which interrupt routine
occ urs, the · address bu s wo uld be
monitored by the logic analyzer and the
trigger bits would be set to 0000 0000
OOXX XOOO (binary AI5-AO) where X
represent s a " do n't care " sta te . That
means that the logic analyzer will trigger
any time an interrupt occurs . By modify
ing the trigger position , you can see not
only what interrupt occurs but the address
of the program steps occurring before the
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The previous problem brings to light
another problem . The loop length in our
example above is 300 program steps and
our logic analyzer can only store 250 of
those . Let's assume for this example that
we want to see only the last 250 program
steps . To further complicate the problem ,
the beginning of the program contains ten
program steps that are followed by sub
routine "A " (a ten- step subroutine).
What's more , that subroutine is followed
by twenty-five program steps, a repeat of
subroutine "A, " and then by the re
mainder of the program .

Note that since subroutine "A" ex
ecutes both from step 11 through step 20
and step 46 through step 55 , we cannot set
the trigger word to an address in sub
routine "A" to capture the last 250 steps
in our loop . That 's becau se subroutine
"A" also occurs before the loop 's pro
gram-step 50 .

Keep in mind that we have already used
our loop delay to trigger on the tenth pass
through our loop. Th e LAI 020/25 ,
however, has a trigger mode that allows
you to delay the storage of data samples
by a preset clock delay. That is shown in
Fig . 6-c . For our example above, you
would set the T RIGGER BIT switches to the
beg inning address of our loop and set the
clock delay to 50 by using the + and 
C LOCK DELAY switches. The result is that
after the event delay (Fig. 6-b) is satisfied
(it has priority over the clock delay), the
unit will not store any samples until the
51st clock pulse occurs. The remaining
samples will then be loaded on subse
quent clock pulses. In that manner, the
clock-del ay feature gives you another tool
for " zeroing iri" on the portion of the
program that you want to observe . The
clock delay can be set for values from 0
(no clock delay) to a maximum of 999.

The last triggering modification to be
discussed is the trigger position (Fig. 6
d). With the + and - T RIGGER POSITI ON

switch, you can locate the trigger event
anywhere within its 250 word memory. If,
for example, 20 was set into the TRIGGER

POSITI ON register and the trigger event
occur s, 20 samples prior to the trigger
event will be stored in the first 20 words of
the logic analyzer 's memory. The trigger
word will be stored in the 21st position in
the logic analyzer's memory and then 229
samples will be stored after the trigger
word .

This examp le, of course , assumes that
the clock delay was not set' The trigger
position feature is perhaps the most useful
on the logic analyzer. Let us look at an
example where you have a program that
contains a subroutine where the program
is locking up. The trigger word can be set
for the starting address of the subroutine
(found by manually triggering the unit)
and the trigger posit ion set to 125. (The
trigger-position register can be set to any
number from 0 to 249.) Now, when the
sampling process is completed, you will
not only be able to view the trigger word

Interrupt
level

o
1
2
3
4
5
6
7

TABLE1

Subroutine
starting address (hex)

0000
0008
0010
0018
0020
0028
0030
0038

With an eight-bit data bus, eight ad
dress lines (usually the lower eight bits)
can be stored in additio n to the eight data
lines. The high-order address lines could
then be used as part of the trigger word by
using the LP3 qualifier pod . Similarly,
when monitoring a 16-bit data bus, the
address lines could only be used for trig
gering. It is important to note that we are
confronted with the basic design limita
tions of a 16-bit machine-only 16 bits of
data can be stored at one time. Two alter
natives are poss ible. One is to run two
LA1020/25 units in tandom. The other
would be to buy a unit with more than 16
bits of data storage . Generally, though , a
unit with 16 bits of data storage is suffi
cient for most requirements .

A single-Ie analyzer
So far we have explored a commer

cially available logic analyzer. Unfor
tunately, not everyone can afford more
than $2000 for such a logic analyzer. Re
cently, I found myself in the same situa
tion . The B&K unit that had been loaned
to me wasn' t available any longer and I
didn ' t have the money to spend for one.
Yet, the project I was working on-a
stand-alone printer interface card with an
on-board Z80 microprocessor-was giv
ing me a rough time. The program just
wasn' t executing as it should. Fortunately,
a circuit that I had recently run across, was
adaptable to my needs. Based on that cir
cuit, I was able to design a one-IC " logic
analyzer" to perform the function of ad
dress-s tate analysis.

Obvio usly, a one-IC logic analyzer will
have many limitations. The first limitation
with ours is that it will only work on Z80
microprocess ors. The second limitation is
that the output from the circuit under test
has to be fed into 2 parallel ports on a host
computer.

Figure 7 shows the typical hookup be
tween the circuit under test and the host
computer for address-state analysis . Fig
ure 8 shows an alternative method of dis
playing the data if you don't have 2 extra
parallel ports.

How it works
The circuit (its schematic is shown in

Fig. 9) is really quite simple. It causes the
microprocessor under test to enter a wait
state at the beginning of every instruction
fetch cycle. While the microprocessor is
in its wait sta te, the address lines are
sampled by the host computer. The host
computer then clears the wait signal and
the microprocessor completes the instruc
tion cycle .

When the next instructio n fetch occurs,
the WAIT signal again goes low and the
whole cycle begins again. A limitation
that you should be aware of is that, unlike
the B&K logic analyzer, which samples
the circuit in real time (without slowing
down the program's execution), this cir
cuit halts the program's execution after
each program step. Therefore , it is possi-
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SYSTEM 

UNDER TEST 

ONE IC 

LOGIC 
ANALYZER 

Ftu. 1 -IN I tKÇUnntc I wn tst t wttN the lore analyzer host system and the test system. 

ble that this circuit could cause some 
strange occurences in programs that have 
critical timing loops. 

The heart of the circuit is a simple dual 
D -type flip -flop. When the Z80's instruc- 
tion -fetch cycle begins and the KMI line 
goes low, the next clock pulse toggles the 
flip -flop, and the WAIT line is pulled low 
via QI . That transistor functionally acts as 

an open- collector output. Pin 24. the 
t line on the Z80, should be connected 
to a pull -up resistor. To protect any other 
non -open -collector gates hooked up to the 
wAIT line, they should be disconnected. 
Since a wait state occurs each instruction 
cycle when using this logic analyzer, that 
shouldn't cause too many difficulties. 
When a positive -going strobe is sent from 
the host system, the second flip -flop is 
toggled and the wait state ends. The 
rktsl4 line prevents the wait cycle from 
repeating until it goes high during the next 

TO HOSTSYSTEM STROB 

DATA BITS 
FROM LOGIC 
ANALYZER 

0 

BCOTOSEVEN 
SEGMENT 

DECODER /DRIVERS 

ne!. 8-AN ALTERNATE MET...,., ,....,.r.. 
data from the one -IC logic analyzer. The circuit 
in a will cause an additional data sample to be 
taken each time S2 is pressed. Three additional 
BCD -to- decimal decoder drivers and LED's are 
needed to display the value of the 16 data bits. 

DISPLA 
LED's 

instruction cycle. At the end of this article 
we'll explore some options to expand the 
capabilities of this circuit. 

The circuit was built on a small piece of 

the start of the wait state until the host 
takes its sample -for the address lines to 
settle for a stable sample. Nonetheless, it 
is strongly recommended that the length 
of the connections between the tested sys- 
tem and the host system be kept as short as 
possible. 

When the program in Table 2 is en- 
tered. a "" is printed as a prompt. You 
can then press any number between I and 
9 on the keyboard. That number of pro- 
gram -step addresses will be displayed on 
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b . 9-SCHEMATIC OF THE LOGIC ANALYZER. No on -board buttering Is provided ecause eneur 
time for the data to settle is provided in software. When Si is closed. the analyzer controls the test 
system. When open. it has no effect on the test system. 

pert board using wire wrap techniques 
and is shown in Fig. 10. The connection to 
the host system was made by a 25 -con- 
ductor ribbon cable with DB -25 con- 
nectors at each end. Connection to the 
system under test was accomplished by 
using a 40 -pin clip with standard DIP 
spacing that attached to the Z80. No buff- 
ering was used on the address lines be- 
tween the system under test and the host 
system. The software (Table 2) that I used 
leaves a long enough delay time from 

FIG. 10 THE ONE -IC LOGIC ANALYZER doesn't 
look elegant, but it does work! It was built using 
wire -wrap techniques. Connection to the Z80 
test system is by a 40 -pin clip. 

FIG. 7-INTERCONNECTION BETWEEN the log ic analyz er host system and the test system.
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the start of the wait state until the host
takes its sample- for the address lines to
settle for a stable sample. Nonetheless, it
is strongly recommended that the length
of the connections between the tested sys
tem and the host system be kept as short as
possible .

When the program in Table 2 is en
tered , a "*" is printed as a prompt. You
can then press any number between I and
9 on the keyboard. That number of pro
gram-step addresses will be displayed on

2
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FIG. 9-SCHEMATIC OF THE LOGIC ANALYZER. No on-board buffering is provide because enoug
time for the data to settle Is provided in software. When S1 is closed, the analyzer controls the test
system. When open, it has no effect on the test system.
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ble that this circuit could cause some
strange occurences in programs that have
critica l timing loops.

The heart of the circuit is a simple dual
D-type flip-flop. Whe n the Z80 's instruc
tion-fetch cycle begins and the Ml line
goes low, the next clock pulse toggles the
flip-flop, and the WA IT line is pulled low
via QI. That transistor functionally acts as
an open-collec tor output. Pin 24, the
WAIT line on the Z80 , should be connected
to a pull-up resistor. To protect any other
non-open-collector gates hooked up to the
WAIT line , they should be disconnected .
Since a wait state occurs each instruction
cycle when using this logic analyzer, that
shouldn' t cause too many difficulties.
When a positive-going strobe is sent from
the host system , the second flip-flop is
toggled and the wait state ends . The RE 

FRESH line prevent s the wait cycle from
repeating until it goes high during the next

BCO·TO·SEVEN·
SEGMENT

DECODER/DRIVERS
b

FIG. B-AN ALTERNATE MET 00 to ISP ay
data from the one-IC logic analyzer. The circuit
In a will cause an additional data sample to be
taken each time S2 is pressed. Three additional
BCD-to-decimal decod er/drivers and LED's are
needed to display the value of the 16 data bit s.

instruction cycle. At the end of this article
we' ll explore some options to expand the
capabilities of this circuit.

The circuit was built on a sma ll piece of

perf board using wire wrap technique s
and is shown in Fig. 10. The connection to
the host system was made by a 25-con
ductor ribbon cable with DB-25 con
nectors at each end . Connection to the
system under test was accomplished by
using a 40-pin clip with standard DIP
spac ing that attached to the Z80 . No buff
ering was used on the address lines be
tween the system under test and the host
system. The software (Table 2) that I used
leaves a long enough delay time-from

FIG.1D-THE ONE-ICLOGICANALYZERdoesn't
look elegant, but It does work! It was built using
Wire-wrap techniques. Connection to the ZBO
test system is by a 40-pln clip .

~z
C
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-<
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TABLE 2- LISTING 

This is a simple program to display the addresses of instructions as 
They are executed. When run. the program displays an -.'. The user 
then selects a number between 1 -9 on the keyboard. That number of 
program steps will then be displayed on the console. If the RETURN key 
is hit, the system reboots. This program is wntten in 8080 code for the 
ASM assembler. 

ORG 1001-i 
BDOS EQU 5 ;BOOS ENTRY POINT IN 
CONOUT EQU 2 :CONSOLE OUT 

; FUNCTION CODE CALL 
CONIN EQU 1 :CONSOLE IN IN 

: FUNCTION CODE 
1X1 SP.200H :LOAD NEW STACK CALL 

: POINTER MVI 
PMT MVI E,ODH :PRINT LINE FEED & 

CARRAGE RETURN MVI 
MVI C.CONOUT CALL 
CALL BOOS POP 
MVI E.OAH 
MVI C,CONOUT DCR 
CALL BOOS 
MVI E,2AH ;PRINT PROMPT JNZ 
MVI C.CONOUT 
CALL BOOS JMP 

INC 

LOOP 

MY SYSTEM I O PORTS ARE: 
STROBE OUT PORT - 03H 
STROBE OUT BIT 02H 
LOW ADDRESS INPUT PORT - 06H 
HIGH ADDRESS INPUT PORT -- 05H 
PORTS AND BITS SHOULD BE CHANGED 
TO REFLECT YOUR SYSTEM 

MVI 

CALL 
CPI 

JZ 

CPI 

JNZ 
MVI 
ORA 
SBI 
MOV 

PUSH 
MVI 

MVI 
CALL 
POP 
PUSH 
MVI 
OUT 
CALL 

C.CONIN 

BOOS 
ODH 

0 

20H 

INC 
A,31 H 
A 
30H 
D.A 

D 
E.20H 

C.CONOUT 
BOOS 
D 
D 
A.2 
03H 
DELAY 

;GET THE NUMBER OF 
STEPS 

:COMPARE TO 
:CARRAGE RETURN 
;YES- THEN JUMP TO 
; CPM 
;CHECK FOR SPACE 
:BAR 
;YES -THEN ENTER 1 

:ENTER 1 

CLEAR CARRY FLAG 
;MAKE ZERO RELATIVE 
;PUT RESULT IN D 
: REGISTER 
:SAVE IT 
:OUTPUT A SPACE ON 
THE CONSOLE 

:GET COUNT BACK 
:SAVE LOOP COUNT 
:OUTPUT STROBE 

ALLOW SIGNALS TO 

05H 

PRTHX 
06H 

PRTHX 
E.20H 

C.CONOUT 
BOOS 
D 

D 

LOOP 

PMT 

SETTLING DELAY 

DELAY: 
TLOOP: 

MVI 
DCR 
JNZ 

RET 

PRINT TWO HEX 

PRTHX. PUSH 
CALL 

ASCII. 

BYPASS. 

POP 

. SETTLE 
;GET UPPER 8 DATA 
: BITS 
;PRINT HEX NUMBER 
:GET LOWER 8 DATA 
; BITS 
;PRINT HEX NUMBER 
OUTPUT A SPACE ON 
. THE CONSOLE 

GET LOOP COUNT 
BACK 

:DECREMENT LOOP 
: COUNT 
:LOOP UNTIL OUTPUT 

IS DONE 
:DONE - PROMPT 

: USER 

- ALLOW DATA LINES TO SETTLE 

C.10 
C 
TLOOP 

;LOAD DELAY 
;DECREMENT COUNT 
;LOOP UNTIL DELAY IS 
: OVER 
:DONE - RETURN 

NUMBERS ON CONSOLE 

PSW 
ASCII 

PSW 

JMP BYPASS 
RLC 
RLC 
RLC 
RLC 

:SAVE REGISTER 
OUTPUT ONE 
. CHARACTER 
:GET CHARACTER 

BACK 
:SKIP ROTATION 
:POSITION DIGIT 

ANI OFH :MASK HIGH FOUR 
BITS TO ZERO 

OAH CHECK FOR HEX A -F 
PASS NOT THEN SKIP 

NEXT 
7 ;INDEX TO -A' 
30H ;INDEX TO ASCII 
E.A :POSITION OUTPUT 
C.CONOUT OUTPUT IT 
BOOS 

CPI 
JC 

ADI 
PASS ADI 

MOV 
MVI 
CALL 
RET 
END 

the terminal's CRT. In that way. the execu- 
tion of the program can be followed. 
When you want to exit the program. sim- 
ply press the carriage return. 

It's possible that you would like to see 
all memory accesses by the Z80 in addi- 
tion to the instruction fetches. The memo- 
ry- request signal (Z80 pin 19- stttt:Q) and 
the RT-/ZI5 and WRITE signals (pins 21 & 22) 
are candidates for triggering signals that 
could be used in place of the WI signal to 
trigger the unit. 

If you use a microprocessor other than 

the Z80, the requirement for the refresh 
signal can be eliminated by adding an 
inverting gate from a 74LS00 or 74LS04. 
The input of that gate would be connected 
from pin 12 of the 74LS74 and the output 
of the gate would be connected to pin 1 of 
the 74LS74, eliminating the requirement 
for the resetting of the logic analyzer via 
the Z80 refresh signal. Although I haven't 
actually tried it, the address latch enable 
(At -t:) of the 8085 or the valid memory 
address (vstA) of the 6800 should take the 
place of the tii signal in triggering this 

circuit. Caution should be used to insure 
that any restrictions on the maximum du- 
ration of the wait signal should not be 
exceeded. (The Z80 has no restriction on 
the maximum duration of the wait signal). 

Despite its limitations. this simple log- 
ic analyzer enabled me to successfully 
complete my project and saved me the 
cost of an expensive logic analyzer. With 
a little work with the software. many of 
the features of the commercial logic ana- 
lyzer we previously discussed could be 
implemented. R -E 

TABLE2-LISTING

This is a simple program to display the addresses of instructions as
they are executed. When run. the program displays an ".". The user
then selects a number between 1-9 on the keyboard. That number 01
program steps will then be displayed on the console . fl tlie RETURN key
is hit. the system reboots . This program is written in 8080 code lor the
ASM assembler.
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the terminal's CRT. In that way, the execu
tion of the program can be followed .
When you want to ex it the program , sim
ply press the carriage return.

It' s possib le that you would like to see
all memory acce sses by the Z80 in addi
tion to the instruc tion fetches. The memo
ry-request signal (Z80 pin 19 - MREQ) and
the READ and WR ITE signals (pins 21& 22)
are cand idate s for triggering signals that
could be used in place of the 1'.11 signal to
trigger the unit.

If you use a microprocessor other than

the Z80 , the requirement for the refresh
signal can be eliminated by adding an
inverting gate from a 74LSOO or 74LS04 .
The input of that gate would be connected
from pin 12 of the 74LS74 and the output
of the gate would be connected to pin I of
the 74LS74 , eliminating the requ irement
for the rese tting of the logic ana lyzer via
the Z80 refresh signal. Although I haven 't
actually tried it, the address latch enable
(ALE) of the 8085 or the valid memo ry
address (VMA) of the 6800 should take the
place of the 1'.11 signal in trigge ring this

circuit. Caution should be used to insure
that any restrict ions on the maximum du
ration of the wait signal should not be
exceeded . (The Z80 has no restriction on
the maxim um duration of the wait signal).

Despite its limitations, this simple log
ic analyzer enabled me to success fully
complete my projec t and saved me the
cost of an expensive logic analyzer. With
a little work with the software, many of
the feature s of the commercial logic ana
lyzer we previously discussed could be
implemen ted . R-E
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ID D) 
v 

Typewriter 

-to- 

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. 

Part 2 Ali HAVE ALREADY 
looked at the theory 

behind the interface and looked at its fea- 
tures. Now well go through the assembly 
and begin the interface installation. 

As we now go through the assembly 
instructions, be sure that you install parts 
in their proper locations and double check 
your work! Make sure all parts are prop- 
erly oriented or polarized. Solder all leads 
and clip the leads close to the board. 
Don't forget that MOS devices are static 
sensitive -use sockets and follow proper 
handling procedures to avoid damage. 

Follow the parts -placement diagrams 
shown in Figs. 9 and IO to help with the 
assembly. To start. install sockets for (pre- 
ferably all) the IC's. Note that ICI and IC2 
are MOS devices and should definitely be 

socketed. The same holds true for IC12 
through IC27, which are used in the buff- 
er. Two high -current drivers, ICIO and 
IC11. are used only with the Selectric. 
You might want to install sockets there. 
anyway -it will make the interface easier 
to modify in the future. 

Next, install the fuse clip and a 20- 
position right -angle header at SOI . Install 
the voltage regulator and its heatsink. 
Then. connect switches SI, S2. and S3. 
Install DI. all the resistors except R3, and 
all the capacitors except C5. 

There are still some components and 
jumpers to be installed. Which compo- 
nents you now install -and where you 
install them - depends on what printing 
device you're going to use. We'll discuss 
each case in the following paragraphs. 

If you will be using a Selectric. install 
R3 near pin I of ICI. (Note that the parts - 
placement diagram shows two possible 
locations for R3.) Install jumper JUI and 
diodes 1)2 - D4. Next. connect switch 

S4 " S3 

S4 Yl l 4 05 

S4. following the parts- placement dia- 
gram for the proper pads. (Again. note 
that there are two possible ways to connect 
S4.) 

For the Electronic typewriter. install R3 

SO2 

2 1. R31t 
UM 111.111.P"' 

sol 

S2 

144+444I4 it-e- i44 4 22 

'14-1-144-1-- 1t1-F123 

TO MEMORY 
BOARD 

àjiI11 
C3 24 28 

F1 

25 33 

TO MEMORY 

BOARD 

S1 

SELECTRIC ONLY t SELECTRIC OR PRINTER 

ELECTRONIC ONLY tt ELECTRONIC OR PRINTER 

PRINTER ONLY ttt NO MEMORY 

12 

VAC 

FIG. 9- PARTS- PLACEMENT DIAGRAM for the main board. Note that some components depend on 
what printing device you're going to use. 

Typewriter
-to-

Computer Interface BILL GREEN

Build this interface/buffer and use your IBM typewriter as a low-cost letter-quality computer
printer. The 3DK buffer can be used with the typewriter or any para llel printer.

FIG. 9-PARTS-PLACEMENT DIAGRAM for the main board . Note that some comp onents depend on
what printing device you 're going to use.

~»
z
c»
~

S4 , following the parts-placem ent dia
gram for the proper pads. (Again, note
that there are two possible ways to connect
S4 .)

For the Electronic typewriter, install R3

24

~
TO MEMORY

BOAR D
t SELECTRIC OR PR INTER

tt ELECTRONIC 0RPRINTER
ttt NOMEMORY

SOl. - - - -,
2 I
I I
I I

~~~i~~I ' 1I I
I I
I I
I I
I I

II '-..~, +t-.f-2~ J

o

'----~vr----.J

TOMEMORY
BOARD

* SE LECTR IC ONLY
** ELECTRONIC ONLY

** * PRINTER ONLY

If you will be using a Selectric , install
R3 near pin I of ICI . (Note that the parts
placement diagram shows two possible
locations for R3.) Install jumper lUI and
diodes 1)2 - 04 . Next, connect swi tch

Part 2 WE HAVE ALREADY

looked at the . theory
behind the interface and looked at its fea
tures. Now we' ll go through the assembly
and begin the interface installation.

As we now go through the assembly
instructions, be sure that you install parts
in their proper locations and double check
your work! Make sure all parts are prop
erly oriented or polarized . Solder all leads
and clip the leads clo se to the board .
Don 't forget that MOS devices are static
sensitive- use sockets and follow proper
handling procedures to avoid damage.

Follow the parts-placement diagrams
shown in Figs. 9 and 10 to heip with the
assembly.To start, install socke ts for (pre
ferably all) the IC' s . Note that ICI and IC2
are Ma S devices and should definitely be
socketed. The same holds true for ICI 2
through IC27, which are used in the buff
er. Two high-current drivers, IC IO and
ICII , are used only with the Selectric .
You might want to install socket s there ,
anyway-it will make the interface easier
to modify in the future .

Next, install the fuse clip and a 20
position right-angle header at sa l . Install
the voltage regulator and its heatsink.
Then , connect swi tches SI, S2 , and S3 .
Install 0 I, all the resis tors except R3, and
all the capacitors except C5.

There are still some components and
jumpers to be installed. Which compo
nents you now install- and where you
install them--depends on what printing
device you're going to use . We'll discuss
each case in the following paragraphs.
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TO 
MAIN 
BOARD 

TO MAIN BOARD 

25 29 
i27í 

TO MAIN BOARD 

3133/ 

13í 

Fniri( 
212 6 30 32 

TO MAIN 
BOARD 

FIG. 10-- PARTS- PLACEMENT DIAGRAM for the memory board, and connections to the main board are 
shown here. 

above 106 and then install C5. Install 
JU4. JU5 JUII. and JUI3 (See Figs. 2 

and 9). As we mentioned earlier. you may 
want to install a socket at ICIO and insert a 

properly jumpered DIP header in the 
socket. Next connect S4 to the proper 
pads as indicated for the Electronic in the 
parts- placement diagram. 

If you will use this interface only with a 

printer. install R3 above IC6. Then install 
diode D5 and install JU2. JU4. and 
JU5 JUI3 (See Figs. 3 and 9). Here, 
too. you may want to use a DIP socket and 
header for those jumper connections. 
Wire S4, making sure that the wires are 
connected to the proper set of pads as 

shown in the parts -placement diagram. 
Next we have to decide whether or not 

buffer memory will be installed. If you 
don't want any buffer memory. then in- 
stall jumper JU3. If you do want the buff- 
er. but need only 8K or less. then install 
sockets on the main board for IC12 
through IC16. and then install the IC's. 

If more than 8K of buffer memory is to 
be used, then you need the separate mem- 
ory board. Install and solder sockets for 
the IC's on that hoard. Of course. the 
main board and the memory board have to 
be wired together. As you can see from the 
photo in Fig. II. ribbon cable helps to 
keep things neat. The connections from 
the memory board to the main board near 
IC15 are about 3 inches long. The other 
connections that go near IC12 are about 6 
inches. As you follow the pans -placement 

FIG. 11- SUGGESTED CASE MOUNTING. When the case is closed, the memory board will be on top of 
the main board. and the components on each board will face the other. Note that a right -angle header 
was not used at SOI-we used what we had on hand. 

diagrams, you'll note that the intercon- 
nections near ICI6 are tricky. If you ar- 
range the boards as shown in Fig. IL then 
you'll note that all the wires cross. 

Now. again referring carefully to Figs. 
9. 10. and II, connect the 34 three -inch 
and six -inch wires from the main board to 
the memory hoard. 

The next step is attaching the interface 
to your computer. You'll need a 3 -foot 
length of flat ribbon cable and a suitable 
connector to connect to the parallel pon of 
your computer. The other end will just be 
stripped, tinned and soldered to the main 
board at SO2. Referring to the manual for 
your computer and the pinout of SO2 (as 
shown in the schematic), attach the cable 
between the two. If you have a Radio 
Shack computer (Models Ill or 4) or an 
IBM PC, then you don't even have to look 
at your manual -the proper pin connec- 
tions are shown in Fig. 12. 

Connect a 6 -foot length of No. 22 zip 
cord to the main board near the fuse clips 
and install a 5 -amp fuse. Now we're ready 
to install the board(s) in a suitable case. 
Use No. 4 x 1 -inch self -tapping screws 
to mount the boards. Punch or drill holes 
for the switches in the front panel of the 
case, install the switches, and label them. 
Orient SI and S3 so that the unused termi- 
nal of those toggle switches is up. Punch 
or cut the rear panel to clear the connec- 
tion to the header at SOI. Leave plenty of 
extra room to allow for ventilation. 

Connect the free end of the zip -cord 
wires to a 12 -volt, 2 -amp, wall- mounted 
transformer. Turn on the PciwER switch 
and measure for 5 volts at the output of 
IC28. If that voltage is not correct. or if 
the fuse blows, double check everything. 
Check carefully for solder bridges and 
check the polarity of the voltage regulator, 
diode( sI. and electrolytic capacitors. 

Installation 
Now that assembly is complete and the 

interface is hooked to your computer. it's 
time to connect it to your printing device. 
In the following sections. we'll go 
through installation for each of the three 
cases: printer, Selectric, and Electronic. 
We'll start assuming that the adapter will 
be used only as a printer buffer along with 
a standard parallel printer. 

Printer installation 
This is by far the easiest configuration. 

which is why we're starting with it. The 
only thing you have to do here is to make 
up a custom cable. You need to get a 

connector that will plug into the parallel 
input of your printer, a connector to mate 
with the 20 -pin jumper header at SOI, 
and some cable to run between the two. 

Refer to the manual for your printer and 
to the schematic in Fig. 3 for the pinouts 
of your printer's port and SOI. Wire the 
cable to go between the appropriate pins 
of the interface and your printer. Then 
after double checking that your cable is 
wired correctly. attach the cable to each 

FIG. 1O--PARTS·PLACEMENT DIAGRAM for the memory board , and connections to the main board are
shown here.

diagrams , you' ll note that the intercon
nections near ICI6 are tricky. If you ar
range the boards as shown in Fig. 11 , then
you' ll note that all the wires cross.

Now, again referring carefully to Figs.
9, 10, and 11 , connect the 34 three-inch
and six-inc h wires from the main board to
the memory board .

The next step is attaching the interface
to your computer. You' ll need a 3-foot
length of flat ribbon cable and a suitable
connector to connect to the parallel port of
your computer. The other end will just be
stripped, tinned and soldered to the main
board at S02. Referring to the manual for
your computer and the pinout of S02 (as
shown in the schematic), attach the cable
between the two. If you have a Radio
Shack computer (Mode ls III or 4) or an
IBM PC, then you don 't even have to look
at your manual-the proper pin connec
tions are shown in Fig. 12.

Connect a 6-foot length of No. 22 zip
cord to the main board near the fuse clips
and install a 5-amp fuse . Now we're ready
to install the board(s) in a suitable case.
Use No.4 x !!.I-inch self-tapping screws
to mount the boards. Punch or drill holes
for the switches in the front panel of the
case , install the switches, and label them .
Orient SI and S3 so that the unused termi
nal of those toggle switches is up. Punch
or cut the rear panel to clear the connec
tion to the header at sa l. Leave plenty of
extra room to allow for ventilation.

Connect the free end of the zip-cord
wires to a 12-volt, 2-amp, wall-mounted
transformer. Tum on the POWER switch
and measure for 5 volts at the output of
IC28. If that voltage is not correct, or if
the fuse blows, double check everything .
Check carefully for solder bridges and
check the polarity of the voltage regulator,
diode(s), and electrolytic capacitors.

Installation
Now that assembly is complete and the

interface is hooked to your computer, it's
time to connect it to your printing device .
In the following sectio ns, we' ll go
through installation for each of the three
cases: printer, Selectric, and Electronic.
We' ll start assuming that the adapter will
be used only as a printer buffer along with
a standard parallel printer.

Printer installation
This is by far the easies t configurati on ,

which is why we' re starting with it. The
only thing you have to do here is to make
up a custom cable. You need to get a
connector that will plug into the parallel
input of your printer, a connector to mate
with the 20-pin jumper header at SOl,
and some cable to run between the two.

Refer to the manual for your printer and
to the schematic in Fig. 3 for the pinouts
of your printer's port and s a l. Wire the
cable to go between the appropriate pins
of the interface and your printer. Then
after double checking that your cable is
wired correctly, attach the cable to each

o

buffer memory will be installed . If you
don't want any buffer memory, then in
stall jumper JU3. If you do want the buff
er, but need only 8K or less, then install
sockets on the main board for ICI 2
through ICI6, and then install the IC's.

If more than 8K of buffer memory is to
be used, then you need the separate mem
ory board . Install and solder sockets for
the. IC's on that board. Of course, the
main board and the memory board have to
be wired together. As you can see from the
photo in Fig. II, ribbon cable helps to
keep things neat. The connections from
the memory board to the main board near
ICI5 are about 3 inches long. The other
connections that go near ICI2 are about 6
inches. As you follow the parts-placement

- -n 2W\
,24 26

v
30 32/

TO MAIN
BOARD

TO
MAIN
BOARD

above IC6 and then install C5 . Install
JU4 , JUS- JUII , and JUl 3 (See Figs. 2
and 9). As we mentioned earlier, you may
want to install a socket at ICIO and insert a
properl y jumpered DIP header in the
socket. Next connect S4 to the proper
pads as indicated for the Electronic in the
parts-placement diagram .

Ifyou will use this interface only with a
printer, install R3 above IC6. Then install
diode 0 5 and insta ll JU2, JU4, and
JU5 - J01 3 (See Figs . 3 and 9). Here,
too , you may want to use a DIP socket and
header for those jumper connections .
Wire S4, making sure that the wires are
connected to the proper set of pads as
shown in the parts-placement diagram.

Next we have to decide whether or not

en
~
z
oa:
Io
W
-J
W

oo FIG.11-;-SUGGESTED CASE MOUNTING. When the case is clos ed, the memory board will be on top of
« the main board, and the components on each board will face the other. Note that a right-angle header
a: was not used at S01-we used what we had on hand.
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FIG. 12- HOOKING UP THE INTERFACE to your computer is straightforward but requires making a 

custom cable. Shown here are the connections to a TRS -80 and IBM PC. 

device. Check everything again to make 
sure that the connectors are properly po- 
larized (not inserted backwards). Then 
turn the interface on and power your 
printer and computer in the usual order, 
and press RESET. Dump some text from 
the computer to the interface. If you have 
buffer memory installed, press PRINT. (If 
no buffer memory is installed. printing 
should begin immediately.) That's all 
there is to it! If the interface has been 
assembled correctly and the cables are 
correctly connected, the text should be 

printed correctly on the printer. 

Electronic installation 
Now we're going to look at how to 

adapt your Electronic model 50. 60. or 75 

typewriter for use as a printer. You're 
probably worried about what the connec- 
tion will do to your warranty. IBM Corpo- 
ration's policy on this (as pertains to 
warranty and service policies) is to in- 
spect and accept for service each installa- 
tion on an individual basis. Their interest 
is primarily to assure that their service 
personnel will not be subjected to haz- 
ardous conditions or voltages. The adapt- 
ers that this interface requires present no 
hazards. Contact your IBM field service 
office for inspection. 

Before we get to the "nuts and bolts" of 
the installation. we should point out that if 
you do not use care (and some common 
sense) in the following procedures it is 
possible that you'll damage your typewri- 
ter-so he careful. With that in mind, 
position the typewriter carriage near the 
center and unplug the poker cord until we 
tell you otherwise. 

The first step is to remove the top of the 
machine: following Fig. 13 will help you. 
Raise the cover and pivot the paper table 
up and back. Remove the platen by press- 
ing the release levers on either end of it. 
Raise the carriage pointer. Using a screw- 
driver with a long blade, slide the left and 
right cover- latches forward. These latches 
are directly below where the platen was. 

FIG. 13- REMOVING THE COVER of the IBM 
Electronic is an easy process. 

Remove the cover by lifting it straight up. 

Then reinstall the platen. Lift the typewri- 
ter by the metal frame at the front and pull 

forward a few inches. Then tilt it back 
until it rests on the rear support brackets. 
as shown in Fig. 14. At the top right side 
of the assembly is the keyboard -switch 
plate. There are seven reed switches 
mounted on this plate. Their designations 
are shown in Fig. 14. 

You will be connecting wires from SOI 
on the main board to the reed switches (or, 
as we'll describe. to the wires leading to 
the switches). 

Cut the wire ties on the wire harness 
running to the reed switches. Referring to 
the schematic in Fig. 2, note the pinout of 
SOI for the Electronic. The odd -num- 
bered pins are the output to the reed 
switches. (Only one even -number pin. we 
chose pin 14, is used here.) Spread the 
wiring harness from the reed switches 
open to determine what switch each wire 
goes to. The black wire which loops be- 
tween one terminal of each reed is ground. 
At a point an inch or so to the left of 
KBMD, splice the wire from pin 14 of SOI 
into that black wire. (The KBMD or Key - 
Board-MoDe reed is what tells the Elec- 
tronic to print shifted characters.) 
Following Fig. 3, splice the other wires 
from SOI to the other wires from the 
reeds -pin I to reed /. pin 3 to reed 
etc. -until all seven reeds are connected. 
Solder and tape the splices. 

About halfway up and on the left side of 
the machine is the PFB (Print FeedBack) 
reed. (See Fig. 15.) Splice the wire from 
pin 17 of the header at SOI to the light - 
colored wire from this reed. Solder and 
tape this splice. Rebundle the wire har- 
ness from the switch plate using wire ties. 
Position the flat cable as shown and secure 
with wire tics. Be sure that the ties do not 
interfere with the moving parts of the ma- 

I ONS CAN BE 
SPLICED HERE INSTEAD 
OF BEING MADE AT 
REED SWITCHES 

reu. iv -ovi !UM vicn 01 rypewnrer assemury snowing reeu- awrcun rucauons. FIG. 14-BOTTOM VIEW of typewriter assembly showing reed-switch locations.
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<»z
c
»
?i!

forward a few inches. Then tilt it back
until it rests on the rear support brackets ,
as shown in Fig. 14. At the top right side
of the assembly is the keyboard-switch
plate. The re are seven ree d sw itches
mounted on this plate. Their des ignations
are shown in Fig. 14.

You will be connecting wires from SOl
on the main board to the reed switches (or,
as we' ll describe, to the wires leading to
the switches).

Cut the wire ties on the wire harness
running to the reed switches . Referring to
the schematic in Fig. 2, note the pinout of
SOl for the Electronic. The odd-num
bered pins are the output to the reed
switches . (Only one even-number pin , we
chose pin 14 , is used here. ) Spread the
wiring harness from the reed switches
open to determine what switch each wire
goes to. The black wire which loops be
tween one terminal of each reed is ground.
At a point an inch or so to the left of
KBMD, splice the wire from pin 14 of SO I
into that black wire . (The KBMD or Key
Board-MoDe reed is what tells the Elec
troni c to pr in t shif ted charac te rs .)
Following Fig. 3, splice the other wires
from SO I to the other wires from the
reeds-pin I to reed 1, pin 3 to reed 2,
etc .-until all seven reeds are connec ted.
Solder and tape the splices .

About halfway up and on the left side of
the machine is the PFB (Print FeedB ack)
reed . (See Fig. 15.) Splice the wire from
pin I7 of the header at SOl to the light
colored wire from this reed . Solder and
tape this splice . Rebundle the wire har
ness from the switch plate using wire ties.
Position the flat cable as shown and secure
with wire ties. Be sure that the ties do not
interfere with the moving parts of the ma-

:- ~ :. :. '.'. '.:' ''; :'.~ ''- ..
.... .. "- ':. ' -

Remove the cover by lifting it straight up.
Then reinstall the platen. Lift the typewri
ter by the metal frame at the front and pull

FIG. 13-REMOVING THE COVER of the IBM
Electronic is an easy process.

device . Check everything again to make
sure that the connectors are properly po
larized (not inserted backwards). Then
turn the interface on and power your
printer and computer in the usual order,
and press RESET . Dump some text from
the computer to the interface . If you have
buffer memory installed , press PRI NT . (If
no buffer memory is installed , print ing
should begin immedia tely.) Th at' s all
there is to it! If the interface has been
assembled correctl y and the cables are
correctly connected, the text should be
printed correctly on the printer.

Electronic installation
Now we' re going to look at how to

adapt your Electronic model 50. 60, or 75
typewriter for use as a print er. You' re
probably worried about what the connec
tion will do to your warranty. IBM Corpo
ration 's policy on this (as pertains to
warranty and service policies) is to in
spect and accept for service each installa
tion on an individual basis. Their interest
is primarily to assure that their service
personnel will not be subjec ted to haz
ardous conditions or voltages. The adapt
ers that this interface requires present no
hazards. Contact your IBM field service
office for inspection.

Before we get to the " nuts and bolts" of
the installation, we should point out that if
you do not use care (and some common
sense) in the following procedures it is
possible that you' ll damage your typewri
ter-so be careful. With that in mind,
position the typewriter carriage near the
center and unplug the power cord until we
tell you otherw ise.

The first step is to remove the top of the
machine; following Fig. 13 will help you.
Raise the cover and pivot the paper table
up and back. Remove the platen by press
ing the release levers on either end of it.
Raise the carriage pointer. Using a screw
driver with a long blade; slide the left and
right cover-latches forward. These latches
are directly below where the platen was.

FIG. 12-HOOKING UP THE INTERFACEto your computer is straightforward but requires making a
custom cable. Shown here are the connections to a TRS-BO and IBM PC.
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PARTS LIST -PRINTER AND ELECTRONIC INTERFACE 

All resistors'-'. -watt, 5 °°. unless other- 
wise specified 

R1,R3 -1000 ohms 
R2- 10,000 ohms 
R4-220 ohms 

paCitors 
-2200 µF, 25 volts, electrolytic II IT 

2.C3.C7,C8 -0.1 µF, 6 volts. ce- 
ramic disc 

C4-4.7 µF, 10 volts, electrolytic 
C5 -1 ±F. 6 volts, electrolytic (used 

only with Electronic) 
C6 -1500 pF. 6 volts, ceramic disc 
Semiconductors 
ICI -2650 microprocessor, (Signetics) 
IC2 -13941 PROM, (Alpha) 
IC3- 74LS14 hex inverter 
IC4- 741S20 dual 4 -input NAND gate 
IC5- 74LS139 dual 2 -to-4 line decoder 

multiplexer 

IC6,1C9- 74LS373 octal D -type latch 
1C7- 74LS279 quad S -R latch 
IC8 --7400 quad 2 -input NAND gate 
IC12- 74LS154 4 -to -16 line decoder 

demultiplexer (for buffer) 
1C13- 1C27- TMM2016P 2K x 8 static 

RAM (Toshiba) (for buffer) 
IC28- LM340T live -volt regulator 
D1- 1N5400 
D5- 1N4148 (used only with printer) 
F1 -5 -amp fuse 
St,S3- Switch, SPDT toggle 
S2.S4-Switch. SPST. momentary push 

button 
T1 -12 -volt 2 -amp wall- mounted trans- 

former 
Miscellaneous: PC boards. fuse clip, IC 
sockets, 20 -pin header for S01. 5 -watt 
deal sink for IC28, suitable case. wire. 
Connectors and cables for your computer 

inter 

The following are available from Alpha 
Electronics, PO Box 1005. Merritt Is., 
FL. 32952 (305- 453- 3534). A complete 
kit of parts -including main PC board. 
memory PC board. cable, case -for 
printer conversion (does not include 
memory IC's): $129 plus 56 postage; 
complete kit for Electronic conversion 
(does not include memory PC board or 
memory IC's): $119 plus $6 postage; 
2K 8 static RAM IC's, $6.50 each 
postpaid; 13941 PROM, $25; memory 
PC board (PC1832) S13 postpaid; main 
PC board, (PC1831), $18 postpaid: ABS 
plastic case. $12. Florida residents 
please add 5 °° tax. Canadian orders 
please add 52 per order in addition to 
U.S. postage. Other countries please 
add S6 per order in addition to U.S. 
postage. 

0000000PS! 

Last month. some errors crept into the 
article: In Fig. 1. the LM340T voltage reg- 
ulator should have been fabled IC28 and 
R3 should have been labied 1K. In Fig. 4 
and the Parts List. IC's 13 -27 are 
TMM2016s Were sorry for any inconve- 
nience this may have caused you. -ED 

chine. Lower the assembly backs to its 
proper position. Run the flat cable along 
with the power cord out through the notch 
in the bottom cover. Remove the platen 
and lower the top cover into place. Relock 
the two case latches, reinstall the platen, 
and pivot the paper tray forward. Lower 
the carriage pointer and the cover. 

Now that that's done. we can try it out 
Plug the flat cable into the interface and 
plug the cable from SO2 into your com- 
puter. Turn on the interface (making sure 

riu. Ar I nc rn1 rrccvohin uric 15 usen uy we unenace for nmmy purposes. 

III1PhRTS LIST -SELECTRIC 
ADAPTER 

All parts mentioned in the Parts List for the 
Electronic and Printer versions. plus: 
IC10, IC11- ULN2813A or ULN2803A 
high- voltage current darlington transis- 
tor array. (Sprague) 

D2 - D4-1N5400 
SOLI - SOL10- Solenoid. 12 -volts DC 
Miscellaneous: PC boards. No. 6 hard- 
ware. (two 1 . inch male /female 
threaded round spacers, two 3/4 -inch 
flathead screws. two 't+ -inch pan -head 

nut), wire (12 inches. 
.031 -inch diameter), plastic -covered stain- 
less steel cable (27 inches, .020 -inch di- 
ameter) 18 crimp sleeves ( 040 -inch 
diameter), wire ties. ribbon cable. etc. 
A complete kit of all parts for Selectric 
conversion, including main PC board. 
case, cable for typewriter. solenoids. 
etc. (not including memory board or 
memory IC's) is available from ALPHA 
Electronics, PO Box 1005. Merritt Is.. 
FL. 32952 (305-453-3534) for S169 plus 
S6 postage. The mechanical adapter 
alone (solenoid boards and solenoids) 
is available for 590 plus 55 postage. 
The ULN2813A or ULN2803A IC's can 
be purchased for 53 each postpaid. 
Florida residents please add 5 °° sales 
tax. Canadian orders please add $2 ad- 
ditional to US postage. other foreign 
orders please add S6 additional to US 

that PAUSE iS off). the typewriter. and then 
the computer. Then press KkshT. Enter 
some text into the computer and dump it 
to the interface. If you have buffer memo- 
ry installed, press PRINT. (If you don't 
have any buffer memory. printing should 
begin immediately.) Check the characters 
printed. If they're not correct. double 
check the wiring to the reeds and to the 
computer. and be sure that all components 
are installed correctly in the interface. 

Unfortunately. that's all we have nome 
for here. Next time we'll look at how to 
install the interface in a Sclectric. R -E 

The following are available from Alpha
Electronics, PO Box 1005, Merritt Is.,
FL. 32952 (305-453-3534). A complete
kit of parts- including main PC board ,
memory PC board, cable, case-for
printer conversion (does not include
memory IC's): $129 plus $6 postage;
complete kit for Electronic conversion
(does not include memory PC board or
memory IC's): $119 plus $6 postage;
2K x 8 static RAM IC's, $6.50 each
postpaid; 13941 PROM, $25; memory
PC board (PC1832) $13postpaid; main
PC board , (PC1831), $18postpaid ; ABS
plastic case, $12. Florida residents
please add 5% tax . Canadian orders
please add $2 per order in addition to
U.S. postage. Other countries please
add $6 per order in addition to U.S.
postage.

that PAUSE is off), the typewri ter, and then
the computer. Then press RESET . Enter
some text into the computer and dump it
to the interface. If you have buffer memo
ry installed , press PR INT . (If you don 't
have any buffer memory, print ing should
begin immediately.) Check the characters
print ed .. If they're not correct, do uble
check the wiring to the reeds and to the
computer, and be sure that all components
are insta lled correctly in the interface .

Unfortun ately, that' s all we have room
for here . Next time we' ll look at how to
install the interface in a Selectric. R-E

PARTS LIST-SELECTRIC
ADAPTER

All parts mentionedin the PartsList for the
Electronic and Printer versions, plus:
IC10, IC11-ULN2813A or ULN2803A
high-voltage/current darlington transis
tor array, (Sprague)

02 - 04-1 N5400
SOL1- SOL1o-Solenoid, 12-voltsOC
Miscellaneous: PC boards, NO.6 hard
ware: (two 1 x Yo inch male/female
threaded round spacers , two ¥a-inch
flathead screws, two Va-inch pan-head
screws, hex nut), music wire (12 inches,
.031-inchdiameter), plastic-covered stain
less steel cable (27 inches, .020-inch di
ameter) 18 crimp sleeves (.040-inch
diameter),wire ties, ribbon cable, etc.
A complete kit of all parts for Selectric
conversion, including main PC board,
case, cable for typewriter, solenoids,
etc. (not including memory board or
memory IC's) is available from ALPHA
Electronics, PO Box 1005, Merritt Is.,
FL. 32952 (305-453-3534) for 5169plus
56 postage. The mechanical adapter
alone (solenoid boards and solenoids)
is available for $90 plus 55 postage .
The ULN2813A or ULN2803A IC's can
be purchased for 53 each postpaid.
Florida residents please add 5% sales
tax. Canadian orders please add 52 ad
ditional to US postage ; other fore ign
orders please add $6 additional to US
postage.

chine. Lower the assembl y backs to its
proper position . Run the flat cable along
with the power cord out throu gh the notch
in the bottom cover. Remove the platen
and lower the top cover into place. Relock
the two case latches, reinstall the platen ,
and pivot the paper tray forward . Lower
the carriage pointer and the cover.

Now that that' s done , we can try it out.
Plug the flat cable into the interface and
plug the cable from S02 into your com
puter. Tum on the interface (making sure

OOOOOOOPSI

Last month, some errors crept into the
article: In Fig. 1, the LM340T voltage reg
ulator should have been tabled 1<";28 and
A3 should have been labled 1K. In Fig. 4
and the Parts List , IC's 13-27 are
TMM2016·s. We're sorry for any inconve
nience this may have caused you.-ED
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a: FIG. 15-THE PRINT-FEEDBACK LINE Is used by the interface for timing purposes.
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REPAIRS AND 

ADJUSTMENTS 

THAT 

JOHN D. LENK 

(lJ CAN DO 

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. 

Part 2 I í15T MONTH. IN EHE 

first pan of this ani 
de, we skimmed through the basics of 
VCR's. We looked at VCR circuits and at 

how a video signal is recorded. Now let us 
drop the subject of circuits. and get on to 
more practical matters. 

Keep in mind that about 95% of the 
circuits we've described are contained in 
a few special- purpose IC's. (That applies 
equally to video, audio and servo cir- 
cuits.) You can not get at the detailed 
circuits for test or analysis. Likewise, if 
there is a failure of even one circuit in an 
IC, the entire IC must be replaced (as is 
the case with most TV circuits). About the 
only electronic components in a VCR that 
can be replaced on an individual basis are 
adjustment controls. We will talk about 
those components and the related adjust- 
ments later on. But before that, let us 
discuss the test equipment and tools you 
need for VCR service. 

Test equipment and tools for VCR's 
The test equipment used in VCR ser- 

vice is basically the same as that used in 
TV and audio service. Most service pro- 
cedures are performed using meters, sig- 

nal generators, color generators. oscillo- 
scopes, frequency counters. power 
supplies, probes. and so on. However, 
there are some problems to be considered 
when selecting test equipment for VCR 
service. 

The subject of tools. test jigs. and fix- 
tures for VCR service is an entirely dif- 
ferent matter. Generally, each VCR 
requires a special set of tools, available 
from the VCR manufacturers in the form 
of kits. Although there are some tools 
found in all kits. such as tension gauges, 
there are many special- purpose tools for 
most VCR's. Keep in mind that it is im- 
possible to perform a full set of manufac- 
turer- recommended test and adjustment 
procedures without having all of those 
special tools. 

Let us consider the minimum require- 
ments for test equipment and tools that 
you'll need to work with VCR's. 

Meters 
Any meter suitable for TV and audio 

work is probably suitable for VCR ser- 
vice. (However, most VCR service litera- 
ture lists audio signals in terms of dB's 
rather than volts, so a meter with a dB 

scale would be useful and time -saving.) 

Signal generators 
As a minimum you should have a 

sweep/marker generator as well as an ana- 
lyst and/or pattern generator for basic 
VCR service. 

Color generators 
You can perlorm some of the adjust- 

ments required for VCR service with a 

keyed rainbow generator, but you must 
have an NTSC color generator to perform 
all of the adjustments. As a minimum, the 
NTSC generator should produce the stan- 
dard NTSC bar pattern (for display on the 
TV screen) and a five -step linear staircase 
pattern (for display on an oscilloscope 
being used to monitor various points in 
VCR circuits). 

Oscilloscopes. 
As in the case of meters, any oscillo- 

scope suitable for TV and audio work will 
be fine for VCR service. That means a 

bandwidth of at least IO MHz is best. 
although you probably could get by using 
a scope with a bandwidth of as low as 5 -6 
MHz. 

REPAIRS AND
ADJUSTMENTS

THAT \7@Q1] CAN DO
JOHN D. LENK Repairing and aligning VCR's isn't easy, butit ispossible to do

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

Part 2 LAST MONTH, IN THE

first part of this arti
cle , we skimmed through the basics of
VCR's. We looked at VCR circuits and at
how a video signal is recorded . Now let us
drop the subject of circ uits, and get on to
more practical matters.

Keep in mind that about 95% of the
circuits we've descr ibed are contained in
a few special-purpose IC' s. (That applies
equally to video, audio and servo cir
cuits.) You can not get at the detailed
circuits for test or analysis. Likewise , if
there is a failure of even one circuit in an
IC, the entire IC must be replaced (as is
the case with most TV circuits). About the
only electronic components in a VCR that
can be replaced on an individual basis are
adjustment control s. We will talk about
those components and the related adjust
ments later on. But before that, let us
discuss the test equipme nt and too ls you
need for VCR service .

Test equipment and tools for VCR's
The test equipme nt used in VCR ser

vice is basically the same as that used in
TV and audio service . Most service pro
cedures are performed using meters, sig-

nal genera tors, color generators, oscillo
scopes, frequen cy co u nte rs, power
supplies, probes, and so on. However,
there are some problems to be considered
when selec ting test equipment for VCR
service.

The subjec t of tools , test j igs, and fix
tures for VCR service is an enti rely dif
fer ent matter. Gen era lly, each VCR
requires a special set of tools , available
from the VCR manufacturers in the form
of kits . Although there are some tools
found in all kits , such as tension gauges,
there are many spec ial-purpose tools for
most VCR's . Keep in mind that it is im
possible to perform a full set of manufac
turer-recomm ended test and adjustment
procedures without having all of those
special tools.

Let us consider the minimum requ ire
ment s for test equipment and tools that
you' ll need to work with VCR's.

Meters
Any meter suitable for TV and audio

work is probably suitable for VCR ser
vice. (However, most VCR serv ice litera
ture lists audio signals in term s of dB's
rather than volts, so a meter with a dB

scale would be useful and time-saving. )

Signal generators
As a minimum you should have a

sweep/marker generator as well as an ana
lyst and/or pattern generator for basic
VCR service .

Color generators
You can perform some of the adjust

ments required for VCR service with a
keyed rainbow generator, but you must
have an NTSC color generator to perform
all of the adjustments. As a minimum , the
NTSC genera tor should produce the stan
dard NTSC bar pattern (for display on the
TV screen) and a five-step linear staircase
pattern (for displ ay on an osci lloscope
being used to monitor various points in
VCR circuits).

Oscilloscopes.
As in the case of meters , any osci llo

scope suitable for TV and audio work will
be fine for VCR service . That means a
bandwidth of at least 10 MHz is best ,
although you probably could get by using
a scope with a bandwidth of as low as 5-6
MHz.
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A HANDHELD MULTIMETER like this one 
should be fine for VCR servicing. 

Frequency counters 
If you want to go through a full set of 

VCR adjustments. you will need a fre- 
quency counter to check or adjust the vari- 
ous 3.58 -MHz oscillators in the color 
record and playback circuits, and to mea- 
sure servo -system timing. Most frequen- 
cy counters have a sufficient frequency 
range to measure the 3.58 -MHz signals: 
but many of the servo- system signals are 
in the 30 -Hz range, and low -cost counters 
often do not go down that far, or are not 
that accurate. Typically. low -cost counters 
have an accuracy of about 100 Hz. (Ac- 
curacy is not to be confused with counter 
resolution. which is set by the number of 
digits in the readout.) 

One way to overcome the accuracy 
problem is to use the period function of 
the counter. (Again, many inexpensive 
counters do not have a period function.) 
When period is measured on a counter, the 
unknown input signal controls the counter 
timing gate, and the timebase frequency is 
counted and read out. For example. if the 
timebase frequency is 1 MHz. the indi- 
cated count is in microseconds (a 
count of 333 indicates that the gate has 
been held open for 333 microseconds. In 
effect, the timebase accuracy is divided 
by the time period. For 30 -Hz signals, 
where the time period is approximately 
I /30- second, an accuracy of 100 Hz is 
increased to 3.3 Hz (100/30). Of course, 

,....... __ .,,` - ̀  \ --- 

(G-dee COLOR BAR PA --ERN GENERATOR ` 
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A COLOR BAR PATTERN GENERATOR is useful, 

the period count must be divided into I to 
find the frequency. 

No matter what frequency counter you 
select. check its accuracy at regular inter- 
vals. If it is not convenient to use WWV 
signals for such checks. a simpler method 
is to monitor the 3.58 -MHz oscillator in a 

color TV receiver. That oscillator is lock- 
ed in frequency to a color broadcast at a 

frequency of 3.579545 MHz. The TV re- 
ceiver oscillator remains locked to that 
frequency. even though the phase and 
color hue may shift. Keep in mind that the 
TV receiver should be operating properly 
(with good color rendition). and that a 7- 
digit counter is needed to get the full fre- 
quency resolution. 

Probes 
Both the meters and oscilloscopes used 

for VCR service should have a full set of 
probes. including RF, demodulator. and 
low- capacitance probes. High -voltage 
probes are not usually needed for any 
VCR circuit. 

Video monitor 
If you are planning to go into VCR 

but an NTSC generator is preferred. 

service on a full -scale basis. you should 
consider a receiver /monitor such as used 
in studio or industrial video work. Those 
receiver /monitors are essentially TV re- 
ceivers. but with video and audio inputs 
and outputs brought out to some accessi- 
ble point (usually the front panel). 

The output connections make it possi- 
ble to monitor broadcast video and audio 
signals as they appear at the output of a 

TV- receiver IF section (the so- called 
baseband signals, in the range 0 to.4.5 
MHz. at I volt P -P for video, and 0 dB, or 
0.775 volt, for audio). Those output sig- 
nals from the receiver /monitor can be in- 
jected into the VCR at some point in the 
signal flow after the tuner IF section. 

The input connections make it possible 
to inject video and audio signals from the 
VCR (before they are applied to the RF 
output unit), and monitor the display. In 
that way. you can check the baseband out- 
put of the VCR independently from the 
RF unit. 

If you do not want to go to the expense 
of a monitor, you can use a standard TV 
receiver to monitor the VCR. Of course. 
with a TV receiver the VCR video signals 

THOUGH THE PHILIPS SCOPE shown here has a bandwidth of 50 MHz. you should do nicely with a 

scope with a 10 -MHz bandwidth. 

A COLOR BAR PATTERN GENERATOR is useful , but an NTSC generator is preferred.

THOUGHTHE PHILIPS SCOPE shown here has a bandwidth of 50 MHz, you should do nice ly with a
scope with a 10·MHz bandwidth. • .

service on a full-scale basis, you should
consider a receiver/monitor such as used
in studio or industrial video work. Those
receiver/mon itors are essentially TV re
ceivers, but with video and audio inputs
and outputs brought out to some accessi
ble point (usually the front panel).

The output connections make it possi
ble to monitor broadcast video and audio
signals as they appear at the output of a
TV-recei ver IF sec tion (the so-ca lled
baseband signals, in the range 0 to. 4.5
MHz, at 1volt P-P for video , and 0 dB , or
0.775 volt, for audio). Those output sig
nals from the receiver/monitor can be in
jected into the VCR at some point in the
signal flow after the tuner IF section.

The input connections make it possible
to inject video and audio signals from the
VCR (before they are applied to the RF
output unit), and monitor the display. In
that way,you can check the baseband out
put of the VCR independently from the
RF unit.

If you do not want to go to the expense
of a monitor, you can use a standard TV
receiver to monito r the VCR . Of course,
with a TV receiver the VCR video signals

the period count must be divided into 1 to
find the frequency.

No matter what frequency counter you
select, check its accuracy at regular inter
vals. If it is not convenient to use WWV
signals for such checks, a simpler method
is to monitor the 3. 5S-MHz oscillator in a
color TV receiver. That osci llator is lock
ed in frequency to a color broadcast at a
frequency of 3.579545 MHz . The TV re
ceiver oscillator remains locked to that
frequency, even though the phase and
color hue may shift. Keep in mind that the
TV receiver should be operating properly
(with good color rendition), and that a 7
digit counter is needed to get the full fre
quency resolut ion .

Video monitor
If you are planning to go into VCR

Probes
Both the meters and oscilloscopes used

for VCR service should have a full set of
probes, including RF, demodulator, and
low-capacitance prob es . High- volt age
probes are not usually needed for any
VCR circuit.

A HANDHELD MULTIMETER like this one
should be fine for VCR servi cing.

Frequency counters
If you want to go through a full set of

VCR adjustments, you will need a fre
quency counter to check or adjust the vari
ous 3.5S-MHz oscillators in the color
record and playback circuits, and to mea
sure servo-system timing. Most frequen
cy counters have a sufficient frequency
range to measure the 3.5 S-MHz signals;
but many of the servo-system signals are
in the 30-Hz range , and low-cost counters
often do not go down that far, or are not
that accurate. Typically, low-cost counters
have an accuracy of about 100 Hz . (Ac
curacy is not to be confused with counter
resolution , which is set by the number of
digits in the readout.)

One way to overco me the accuracy
problem is to use the period function of
the counter. (Again, many inexpensive
counters do not have a period function.)
When period is measured on a counter, the
unknown input signal controls the counter
timing gate, and the timebase frequency is
counted and read out. For examp le, if the

(J) timebase frequency is I MHz , the indi
~ ca ted cou nt is in micro second s (a
o .count of 333 indicates that the gate has
g: been held open for 333 microseconds. In
~ effect, the timebase accuracy is divided
u:J . by the time period. For 30-Hz signals,
6 where the time period is approx imately
~ 1/30-second , an accuracy of 100 Hz is
a: increased to 3.3 Hz (100/30). Of course ,
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THIS FREQUENCY COUNTER measures frequencies up to 1 OHz. But more Important for VCR work, H 
measures signals down to 10 Hz. 

are used to modulate the VCR RF unit. 
The output of the RF unit is then fed to the 
receiver's antenna input. Under those 
conditions. it is difficult to tell if faults are 
present in the VCR video or in the VCR 
RF unit. Similarly. if you use an NTSC 
generator for a video source. the genera- 
tor output is at an RF or IF frequency, not 
at the baseband video frequencies. 

If you use a TV receiver as a monitor. 
adjust the vertical height control to under - 
scan the picture so you can sec the video 
switching point in relation to the start of 
vertical blanking. 

Special tools and fixtures 
VCR service literature usually de- 

scribes a number of adjustment pro- 
cedures in extensive detail. Those 
procedures are useful in that they illustrate 
the use of special tools and fixtures avail- 
able from the manufacturer, often in kit 
form. There are also other tools and fix- 
tures used by the manufacturer for both 
assembly and service of VCR's. Those 
factory tools are not available for field 
service (not even to factory service centers 
in some cases). That is the manufacturer's 
subtle way of telling service technicians 
that they should not attempt any adjust- 
ments (electrical or mechanical) not rec 
ommended in the service literature. 

The author strongly recommends that 
you take that subtle hint! He has heard 
many horror stories from factory service 
people concerning virtually ruined VCR's 
brought in from the field. Most of those 
problems are the result of tinkering with 
mechanical adjustments (although there 
are some technicians who can destroy a 
VCR with a simple electrical adjustment). 
One effective way to avoid any chance of 
destroying a VCR is to use only recom- 
mended factory tools and perform only 
recommended adjustment procedures 
(i.e. when all else fails. follow instruc- 
tions!). 

Hand tools 
Except for those cases where special 

tools and fixtures are required. most 
VCR's can be disassembled. adjusted. 
and reassembled with common hand tools 
such as wrenches and screwdrivers. Keep 

in mind that most VCR's are manufac- 
tured to Japanese metric standards, and 
your tools must match. For example, you 
will need metric -sized Allen wrenches 
and Phillips' screwdrivers with Japanese 
metric points. You will also need tools 
and applicators to apply solvents and lu- 
bricants (cleaner sticks for the video 
heads. etc.). 

Alignment tapes 
Most VCR manufacturers provide an 

alignment tape as part of their recom- 
mended tools. An alignment tape is 
housed within a standard cassette and has 
several very useful signals recorded at the 
factory using precise test equipment and 
signal sources. Although there is no stan- 
dardization, a typical alignment tape con- 
tains audio signals (at low and high 
frequencies, such as 333 Hz and 7 kHz), 
an RF -sweep signal. a black- and -white 
signal or pattern, and NTSC color -bar sig- 

nais. If you intend servicing one type of 
VCR extensively an investment in the rec- 
ommended alignment tape would be well 
worth it. 

A typical use for the audio signals re- 
corded on the alignment tape is to check 
overall operation of the serve -speed and 
phase control systems. For example, if the 
frequency of an audio playback is exactly 
the same as recorded (or within a given 
tolerance). and remains so for the entire 
audio portion of the tape (as checked on a 

frequency counter). the servo control sys- 
tems (both speed and phase) must be 
functioning normally. If there are any me- 
chanical variations, or variations in servo 
control. that produce wow. flutter, jitter. 
and so on. the audio playback varies from 
the recorded frequency. 

If you do not want to invest in a factory 
alignment -tape, or if you do not want to 
wear out an expensive factory tape for 
routine adjustments (alignment tapes do 
deteriorate with continued use). you can 
make up your own alignment tape or 
"work" tape using a blank cassette. The 
TV stations in most areas broadcast color 
bars before or after regular programming. 
(Use the VCR timer for convenience.) 
Those color bars can be recorded using a 

VCR known to be in good operating con- 
dition. Any stationary color pattern with 
vertical lines (such as the white color bar 
that extends down to the bottom of the 
screen) is especially useful. 

Lapping cassette 
A lapping cassette contains a non -mag- 

netic tape coated with an abrasive. The 
idea is to load the lapping cassette and run 
the abrasive tape through the normal tape 

A VIDEO MONITOR. such as this one from Sony. is extremely useful to have in almost any VCR -service 
application. 

THIS FREQUENC Y COUNTER measures frequenci es up to 1 GHz. But more impor tant fo r VCR work, It
measu res sign als down to 10 Hz.

A VIDEO MONITOR, su ch as th is one from Sony, 15 extr emely use ful to have in almost any VCR-service
application.
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nals. If you intend servicing one type of
VCR extens ively an investment in the rec
ommended alignment tape would be well
worth it.

A typical use for the audio signals re
corded on the alignment tape is to check
overall operat ion of the servo-speed and
phase control systems. For example, if the
frequenc y of an audio playback is exactly
the same as recorded (or within a given
toleranc e), and remains so for the entire
audio portion of the tape (as checked on a
frequency counter), the servo contro l sys
tems (both speed and phase) must be
functioning normally. If there are any me
chanical variations, or variations in servo
control, that produce wow, flutter, j itter,
and so on, the audio playback varies from
the recorded frequency.

If you do not want to invest in a factory
alignment-tape, or if you do not want to
wear out an expensive factory tape for
routine adjustments (alignment tapes do
deterior ate with cont inued use), you can
make up your own alignment tape or
"work" tape using a blank casse tte. The
TV stations in most areas broadcast color
bars before or after regular programming.
(Use the VCR timer for convenience.)
Those color bars can be recorded using a
VCR known to be in good operating con
dition. Any stationary color pattern with
vertical lines (such as the white color bar
that extends down to the bottom of the
screen) is especially useful.

Lapping casse tte
A lapping cassette conta ins a non-mag

netic tape coated with an abrasive. The
idea is to load the lapping cassette and run
the abrasive tape throug h the normal tape

in mind that most VCR's are manufac
tured to Japanese metric standards , and
your tool s must match . For example, you
will need metric-sized Allen wrenches
and Phillips' screwdrivers with Japanese
metric point s. You will also need tools
and applicators to app ly solvents and lu
br icants (cleaner sticks for the video
heads, etc .).

Alignment tapes
Most VCR manufacturers provide an

alignment tape as part of their recom
men ded tools . An alignment tape is
housed within a standard casse tte and has
several very useful signals recorded at the
factory using precise test equipment and
signal sources. Althoug h there is no stan
dardization , a typica l alignment tape con
tai ns audio signal s (at low and hig h
frequenc ies, such as 333 Hz and 7 kHz),
an RF-sweep signal, a black-and-white
signal or pattern , and NTSC color-bar sig-

Hand tools
Except for those cases where special

too ls and fixtures are required , most
VCR's can be disassembled, adjusted ,
and reassemb led with common hand tools
such as wrenches and screwdrivers . Keep

are used to modul ate the VCR RF unit.
The output of the RF unit is then fed to the
receiver's antenna in put. Under those
condi tions, it is difficult to tell iffaults are
present in the VCR video or in the VCR
RF unit. Similarly, if you use an NTSC
generator for a video source, the genera
tor output is at an RF or IF frequency, not
at the baseband video frequencies .

If you use a TV receiver as a monitor,
adjust the vertica l height control to under
scan the picture so you can see the video
switch ing point in relation to the start of
vertical blanking.

Special tools and fixtures
VCR service literature usu ally de

scribe s a num ber of adj us tme nt pro
ced ure s in extensive de tai l. Those
procedures are useful in that they illustrate
the use of special too ls and fixtures avail
able from the manufacturer, often in kit
form. There are also other too ls and fix
tures used by the manufacturer for both
assembly and service of VCR's . Those
factory tools are not available for field
service (not even to factory service centers
in some cases). Tha t is the manufacturer' s
subtle way of tellin g serv ice techn icians
that they should not attempt any adjust
ments (electrical or mechan ical) not rec
ommended in the service literature .

The author strongly recommend s that
you take that subtle hint! He has heard
many horror stories from factory service
people concerning virtually ruined VCR's
brought in from the field. Most of those
problems are the resul t of tinkering with
mech anical adjustments (although there
are some technicians who can destroy a
VCR with a simple electrical adjustment).
One effective way to avoid any chance of
destroying a VCR is to use only recom 
mended factory too ls and perform only
recommended adjustment procedures
(i.e . when all else fails , follow instruc
tions!) .
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MOSS 

CATV 
CHANNEL 
CONVERTER 

FIG 15 -WITH THIS ARRANGEMENT it is Dossi- 

path (across the video heads, around tape 
guides, etc.) for a few seconds. That 
cleans the entire tape path (especially the 
video heads) quite thoroughly. However. 
prolonged use of a lapping tape can result 
in damage (especially to the video heads). 
Follow the manufacturer's recommenda- 
tions. Never use any lapping cassette for 
more than a few seconds: there are other 
ways to clean the heads and tape path. 

Installing a VCR 
On the off -chance that you may not 

know how to install and connect a VCR. 
let us review some basics. Fig. 12 shows 
the connections for a typical VCR and 
applies to the great majority of VCR in- 
stallations. As shown. if the antenna cable 
is 75 -ohms, connect it directly to the VHI- 
IN terminal: use an F -type connector. If 
the cable is a 300 -ohm ribbon type. con- 
nect the cable to a 3001.2- to -75f2 adapter. 
then connect the adapter to the VHF -IN 
terminal. 

Connect the VHF-OUT connector on the 
VCR to the VHF antenna terminal on the 
TV receiver with a 75 -ohm coax cable. If 
the TV is equipped with 300 -ohm antenna 
terminals. use an adapter. Connect the 
UHF -OUT terminals on the VCR to the 
TV's UHF -IN terminals with the 300 -ohm 
cable. 

Where a combination VHF /UHF an- 
tenna is used. separate the VHF and UHF 
signals using a signal separator, and con- 
nect the VHF and UHF lead -ins to vHF-IN 
and UHF -IN. respectively. 

One note of caution: Connections be- 
tween the VHF -OUT connector of a VCR 
and the antenna terminals of a TV should 
be made only as shown in Fig. 12. or as 

specified in the operating instructions. 
Failure to do so may result in operation 
that violates FCC regulations regarding 
the use and operation of RF devices. (You 
may broadcast TV programs to the entire 
neighborhood!) Never connect the output 
of the VCR to an antenna or make simul- 
taneous (parallel I antenna and VCR con- 
nections at the antenna terminal of the 
TV! 

Copying a video tape 
Figure 13 shows connections for mak- 

ing copies of video tapes. The process is 
essentially the same as making a copy of 
an audio tape. However. keep two points 
in mind. First. each time a copy is made. 
the quality of the copy is not as good as the 
original. Second. you may be doing 
something illegal. Many of the programs 
broadcast by TV stations arc protected by 
copyright. and federal law imposes strict 
penalties for copyright infringement. 
Some motion picture companies have 
taken the position that home recording for 
non -commercial purposes is an infringe- 
ment of their copyrights. Until the courts 
have ruled on the proper interpretation of 
the law as applied to home video record- 
ing. a VCR used to record copyrighted 
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FIG 12- FOLLOWING THIS VCR connection scheme will helo insure that your video system will work 
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TV 

properly. 

material should be operated at the user's 
own risk. 

Connecting a VCR to a CAT/ system 
It is recommended that you consult 

with the cable TV company before install- 
ing any VCR. Always follow their recom- 
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FIG. 13 -BASIC SET UP for making a copy of a 
videotape. 

mendations for installation. Also. bctore 
operating the VCR with any cable TV 
system, set the RF- modulator channel se- 
lector on the VCR to channel 3 or 4, 
whichever is not active in the area. If both 
channels are in use, check which gives 
better results. 

Fig. 14 shows the most often recom- 
mended configuration for connecting a 

VCR to a CATV system. With the set up 
shown in that figure. it is possible to rec- 
ord programs from all CATV channels. as 

well as VHF channels 2 through 13. Set 
the TV channel selector to that of the 
VCR RF unit channel selector. Set the 
VCR channel selector to receive the out- 
put channel of the converter. Set the VCR 
program select switch to the VCR posi- 

CATV 
CHANNEL 
CONVERTER 

FIG. 14- HOOKING UP YOUR VCR to a cable 
system. 

Lion. With that connection, the channel to 
be viewed or to be recorded is selected on 
the converter. 

Figure 15 shows another possible con- 
figuration for connecting a VCR to 
CATV. With that set up it is possible to 
view one program from the converter, 
while recording another program on VHF 

ble to record a cable channel while viewing a 

VHF channel. 

channels 2 through 13. Set the TV channel 
selector to the output channel of the con- 
verter and set the VCR program select 
switch to the TV position. For playback of 
the program recorded on the VCR, set the 
channel selector on the converter to that of 
the VCR RF- modulator channel selector. 
When the CATV channel converter is not 
needed. connect the CATV input to the 
VCR. then connect the VCR and TV re- 
ceiver in the normal manner. 

When we continue, we'll look at some 
troubleshooting procedures for VCR ser- 
vicing. R -E 

VHFOUTVHF IN

CATVCABLE

CATV CABLE

FIG.15-WITH THIS ARRANGEMENT it is possi
ble to record a cable channel while viewing a
VHF channe l.

channels 2 throu gh 13. Set the TV channel
selector to the output channel of the con
verter and set the VCR program select
switch to the TV position . For playback of
the program recorded on the VCR , set the
channel selector on the converter to that of
the VCR RF-modul ator channel selector.
When the CATV channel converter is not
needed , conne ct the CATV input to the
VCR , then connect the VCR and TV re
ceiver in the normal manne r.

When we continue, we' ll look at some
trouble shooting procedures for VCR ser
vicing. R-E

tion . With that connection , the chann el to
be viewed or to be record ed is selected on
the converter.

Figure IS shows another possible con
fi gu ration for connecting a VCR to
CATV. With that set up it is possible to
view one program from the converter,
while recording another program on VHF

FIG. 14-HOOKING UP YOUR VCR to a cable
system .

TV

VHFIN

mend ations for install ation . Also , before
operating the VCR with any cable TV
system, set the RF-modulator channel se
lector on the VCR to channel 3 or 4 ,
whichever is not active in the area . If both
channels are in use , check which gives
better result s .

Fig . 14 shows the most often recom
mended configuration for connecting a
VCR to a CATV system. With the set up
shown in that figure, it is possible to rec
ord programs from all CATV channels, as
well as VHF channel s 2 through 13. Set
the TV channel selector to that of the
VCR RF unit channel selector. Set the
VCR channe l selector to receive the out
put channel of the converter. Set the VCR
program select switch to the VCR posi-

Connecting a VCR to a CATV system
It is recommended that you consult

with the cable TV company before install
ing any VCR. Always follow their recom -

material should be oper ated at the user 's
own risk .

Copying a video tape
Figure 13 shows connections for mak

ing copies of video tapes. The process is
essentially the same as makin g a copy of
an audio tape . However, keep two point s
in mind. First , each time a copy is made ,
the quality of the copy is not as good as the
ori gin al. Second, you may be doin g
something illegal. Man y of the programs
broadcast by TV stations are protected by
copyright, and federal law imposes strict
pen alti es for copyrig ht infrin gem en t.
Some moti on picture companies have
taken the position that home recording for
non-commercial purposes is an infringe
ment of their copyrights. Until the cou rts
have ruled on the proper interpre tation of
the law as applied to home video record
ing, a VCR used to record copyrighted

Installing a VCR
On the off-chance that you may not

know how to install and connect a VCR,
let us review some basics . Fig . 12 shows
the conne ctions for a typical VCR and
applies to the great majority of VCR in
stallations . As shown, ifthe antenna cable
is 7S-ohm s, connec t it directly to the V HF

IN terminal; use an F-type connector. If
the cable is a 300-ohm ribbon type, con
nect the cable to a 300D-to-7SD adapter,
then connect the adapter to the V HF-IN

terminal .
Conne ct the V HF-OUT connector on the

VCR to the VHF antenna terminal on the
TV receiver with a 7S-ohm coax cable. If
the TV is equipped with 300-ohm antenna
termin als , use an adapter. Connect the
U HF-OUT terminals on the VCR to the
TV 's UHF-IN terminals with the 300-ohm
cable.

Where a combination VHF/UHF an
tenna is used , separate the VHF and UHF
signals using a signal separator, and con
nect the VHF and UHF lead-ins to VHF-I N

and UHF- IN, respectivel y.
One note of caution: Connect ions be

tween the VHF-OUT co nnector of a VCR
and the antenna terminals of a TV should
be made only as shown in Fig . 12, or as
spec ified in the operating instructions.
Failure to do so may result in operat ion
that violates FCC regulations regarding
the use and operation of RF devices. (You
may broadc ast TV programs to the entire
neighborhood!) Never connect the output
of the VCR to an antenna or make simul
taneous (parallel) antenna and VCR co n
nections at the antenna terminal of the
TV!

path (across the video heads, around tape
guides , etc .) for a few seconds. That
cleans the entire tape path (especiall y the
video heads) quite thoroughly. However,
prolonged use of a lapping tape can result
in damage (especially to the video heads).
Follow the manufacturer 's recommenda
tions. Never use any lapping cassette for
more than a few seco nds; there are other
ways to clean the heads and tape path .
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3OUNrl! 
GENERATOR 
DESIGN 
CONSOLE 
D.L. HOLMES 

Discover the the wonders of a 
sound -generator IC. without the 
bother of breadboarding, using 
his easy -to -bd design console. 

TEXAS INSTRUMENTS FEATURES A NUM - 
ber of interesting sound -generator IC's in 
their semiconductor line; one of the most 
versatile is their SN76488N. That IC, an 
improved version of their SN76477N. is a 

monolithic device that combines both 
analog and digital circuitry. Like the other 
devices in the line. it boasts a noise gener- 
ator. a VCO (Voltage -Controlled Oscilla- 
tor). an SLF (Super -Low -Frequency) 
oscillator. a noise filter. a mixer, attack/ 
delay circuitry. control circuitry. and even 
one -shot circuitry for generating momen- 
tary sounds. In addition to those features. 
the 76488 offers an internal 125 -milliwatt 
audio amplifier capable of driving an B- 
ohm speaker. and external outputs for the 
VCO, the SLF oscillator, the noise clock. 
and the one -shot circuitry. 

The device can produce noises. tones. 
or low -frequency sounds either individu- 
ally or in any combination. All sounds are 
programmed using control inputs and 
user -selected external components. The 
uses for that versatile IC are limited only 
by the user's imagination: and if you run 
out of ideas. a little experimentation is 
sure to turn up many more. 

While most hobbyists like to bread- 
board with discrete components when ei- 
ther designing or experimenting. that 
technique has several drawbacks when de- 
signing with this IC. Since this IC can 
produce a wide variety of sounds. with 
each sound being determined by the value 
of the external components connote) to 
it. it is far easier to listen to the sounds 

produced by this IC while varying the 
value of the external components. The 
design console described here does just 
that: it enables you to control the value of 
those external components while listening 
to the sound produced. 

Before we look at the console. and how 
it is built. it will be helpful to get to know 
the 76488 a little better. A block diagram 
of the device is shown in Fig. I. let's 
examine the operation of each functional 
circuit block. 

SLF oscillator 
The SLF feeds a 50(k- duty -cycle 

squarewave to the mixer. It also feeds a 
triangular wave to the external VCO or 
SLF -select logic circuitry; that circuit se- 
lects either external - voltage or SLF mod- 
ulation of the VCO. If the vco -SFa.t cr 
pin. pin 20. is high. the SLF is fed through 
to modulate the frequency of the VCO; if 
it is low. an external voltage is used (more 
on that shortly). The SLF's normal operat- 
ing range is 0.1 to 30 Hz. but it will 
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FIG. 1 -BLOCK DIAGRAM of SN76488N sound generator. Refer to this figure as we describe the 
operation of the device. 
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SLF oscillator
The SLF feed s a 50 0/0 -d uty-cyc le

squarewave to the mixer. It also feeds a
triangular wave to the external YCO or
SLF-select logic circuitry; that circuit se
lects either external-voltage or SLF mod
ulation of the YCO. If the veO-SELECT
pin, pin 20, is high, the SLF is fed through
to modulate the frequency of the YCO; if
it is low, an external voltage is used (more
on that shortly). The Sl.F 's normal operat
ing range is 0 .1 to 30 Hz, but it will
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produced by this IC while varying the
value of the external components. The
design console described here does just
that; it enables you to control the value of
those external components while listening
to the sound produced.

Before we look at the console, and how
it is built, it will be helpful to get to know
the 76488 a little better. A block diagram
of the device is shown in Fig. I. Let's
examine the operation of each functional
circuit block.

TEXAS INSTRUM ENTS FEATURES A NUM
ber of interesting sound-generator IC's in
their semiconductor line; one of the most
versatile is their SN76488N. That IC, an
improved version of their SN76477N, is a
monolithic device that combines both
analog and digital circuitry. Like the other
devices in the line, it boasts a noise gener
ator, a YCO (Voltage-Controlled Oscilla
tor), an SLF (Super-Low-Frequency)
oscillator, a noise filter, a mixer, attack!
delay circuitry, control circuitry, and even
one-shot circuitry for generating momen
tary sounds. In addition to those features,
the 76488 offers an intemal 125-milliwatt
audio amplifier capable of driving an 8
ohm speaker, and external outputs for the
YCO, the SLF oscillator, the noise clock ,
and the one-shot circuitry.

The device can produce noises, tones,
or low-frequency sounds either individu
ally or in any combination. All sounds are
programmed using control inputs and
user-selected external components. The
uses for that versatile IC are limited only
by the user 's imagination; and if you run
out of ideas, a little experimentation is
sure to turn up many more.

While most hobbyists like to bread
board with discrete components when ei
ther desig ning or exper imenting, that
technique has several drawbacks when de
signing with this IC. Since this IC can
produce a wide variety of sounds, with
each sound being determined by (he value
of the external components connected to
it, it is far easier to listen to the sounds
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NTS Electronics 
Learn Robotics, 
Microcomputers, 
Microprocessors, 
Digital Video, Test 
Equipment and more 
with NTS 11ThDRI home 
training. Courses include 
state -of- the -art equipment, 
lessons and texts to make 
your hands -on programs 
exciting and down -to- 
earth practical. 

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 
assembling 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. Our full - 
color catalog has complete 

details. NTS has taught 
industrial skills for over 

78 years -a record 
that has no equal. 

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. 
HERO 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. 

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
assembling 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. Our full
color catalog has complete

details. NTS has taught
industrial skills for over

78 years-a record
that has no equal.

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.
HERO 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.

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS H1TADrl~CTMhome

training. Courses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to
earth practical.
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Training.......... 
FIRST WITH TOMORROW'S 
TECHNOLOGY 
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. 

2. NTS /HEATH HN89A 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 
Z -80 Processor, and standard 
keyboard as well as Numerical Input Keyboard. The growing 
importance of computer 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. 

ved rV Recepron 

7 

12:01:36 
714-555-1212 

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/ 
Firmware includes Monitor Operating System- 
Expandable User Memory -User Experimental On- 
Board Section- Breakpoint Editor- Single Step Trace - 

Cassette I/O 

NO OBLIGATION NO SALESMAN WILL CALL 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 

Use the mall-In cud or fill ouf and mail Me coupon lnd,cafe rho Ileld of your choice 
(On.. only please i FREE lull color catalog will Da tent ro you by return mall 

L 

NATIONAL TECHNICAL SCHOOLS Dept 206 -014 

4000 South Figueroa Street. Los Angeles. CA 90037 
Please send FREE color catalog on course checked below 

Robotics Computer Electronics 
Digital Electronics Video Technology 
Auto Mechanics Home Appliances 

Air Conditioning Solar Heating 

Address 

1 

Apt City 

State zp - 

O Check if interested in G.I. information. 
Check if interested ONLY in classroom training in Los Angeles 

.1 

7
12:01:36

714-555-1212

3.

NATION A L TECHNICAL SCHOOLS Dept. 206-014
4000 South Figu eroa Street , Los Angel es, CA 90037

Please send FREE color catalog on cour se checked be low:

o Ro bo tics 0 Computer Electronics
o Digital Electro n ics 0 Video Technology
o A uto Mechanics 0 Home Appliances

o A ir Conditioning /Solar Heating

Name Age _

Apt. City _

State Zip _

Addr ess _

o Check if interested in G.!. informat ion.
o Check if interest ed ONLY in classroom training in Los AngelesL _

1.

2.

NO SALESMAN WILL CALLNO OBLIGATION

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Stu dy Schools

4000 So . Figueroa St ., Los Angeles, CA 90037

3 . NTS Microprocessor Trainer is incl uded in our Industr ial and
Microprocessor Technology Course. It is a portable un it , conta in ed in
a conven ient high-impact carrying case. Hardw are/ Use the mall-In car d or 11/1 out and mall the co upon. Indic ate the lIeld 01your choice.

Firmware includes Monitor Operating System- (One, only pl ease.) FREE lull color catalog will be sent to you by return mall.

~--------------- - -- ----- - ---------------~Expandable User Memory-User Experimental On -
Board Section-Breakpoint Editor-Sing le Step Tra ce
Cassette I/O.

"NATIONAL
Dl§TECHNICAL

SCHOOLS

1. Advanced "Z Chassis" NTS/HEATH " Sm art 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 po lice and ot her
emergency numbers into memory which may
be recalled and auto-dialed at any time.
Tradit iona l and incomparable picture qu ality.
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.

2. NTS /HEATH HN89A Microcom
puter is included in two programs.
This famous and re liable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Proc essor, and standard
keyboard as well as Numerical Input Keyboard . Th e growi ng
importance of computer knowledge and skills have made
these programs increasingly significa nt. The experience
gained in assembling these kits is inva lua ble in t he
understanding of computer troubleshooting skills .

Training .
FIRST WITH TOMORROW'S
TEeHN0LOGY Simulated TV Recept ion
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produce frequencies of up to 20 kHz. The 
SLF frequency is determined by two ex- 
ternal components. the SLF -control resis- 
tor connected to pin 18 and the SLF - 
control capacitor connected to pin 19. The 
output of the SLF is available externally 
from pin 4 and can drive one TTL load. 

Voltage controlled oscillator (VCO) 
The VCO produces a tone whose fre- 

quency depends upon the voltage at its 
input. That controlling voltage can be ei- 
ther the SLF output described above. or 
an externally generated signal applied to 
the EXTERNAL VCO CONTROL. pin. pin 15. 

The higher the voltage applied to the 
VCO, the lower the VCO frequency. The 
minimum VCO frequency is determined 
by two external components: the VCO- 
control resistor connected to pin 17 and 
the VCO- control capacitor connected to 
pin 16. The maximum frequency of the 
VCO is ten times the minimum frequency. 
The method of controlling the VCO is 
selected by the logic -level present on pin 
20. If that logic level is low, the VCO 
frequency is controlled by the external 
signal applied to pin 15. The input at pin 
15 may be a DC voltage. which produces a 

constant tone, or any digital or analog 
signal. If the logic level at pin 20 is high. 
the VCO frequency is controlled by the 
output from the SLF oscillator. 

The output of the VCO is a squarewave 
and is supplied to the mixer and, if se- 
lected by the envelope- select logic. to the 
envelope generator and modulator. The 
VCO output is available at pin 2 and can 
drive a single TTL load. 

Noise clock 
The noise clock internally generates a 

clock signal and supplies it to the noise 
generator: the minimum frequency of that 
clock signal is IO kHz. The clock signal is 
also available externally at pin 3: it is 
capable of driving one TTL load. 

Noise generator filter 
Die noise generator produces pseudo- 

random white noise that passes through 
the variable- bandwidth low -pass noise fil- 
ter before being fed to the mixer. That 
filter has its cutoff point defined by the 
noise -filter control resistor connected to 
pin 5 and the noise -filter control capacitor 
connected to pin 6. 

Mixer 
The mixer combines one or more sig- 

nals from the SLF, VCO, and noise gener- 
ator by performing a logical AND function 
and feeds the resulting output signal to the 
envelope generator and modulator. The 
signals that are to be input to the mixer are 
chosen by setting the logic levels present 
on the MIXER-SELECT pins, pins 23. 24. 
and 25. in accordance with those shown in 
Table I. Figure 2 shows how the mixer 
combines an SLF and noise signal to pro- 
duce an SLF /noise output. If more than 

TABLE 1 -MIXER 
'Mixer select Inputs 

A 
24 

B 
PIN 25., 

C 
PIN 23 

Mix 
out ut PIN 

. L L L VCO 
I H L L SLF 

L H L noise 
H H L VCO noise 
L L H SLF noise 
H L H LEV 
L H H S . 

H H H inhibit 

H - high level 
low level or open 

-410 parue 

FIG. 2 -THE MIXER combines the SLF output, 
shown in a. and a noise signal. shown in b. to 
produce the output shown in c. 

one sound at a time is desired. ( for exam- 
ple. a car engine and siren. or a steam 
engine and whistle), multiplexing is re- 
quired. That can be done by switching the 
mixer -select lines at such a rate that the 
two sounds seem to occur simultaneously. 
A multiplexing -drive signal with a 50% 
duty cycle is required to provide equal 
amplitudes for both sounds. The frequen- 
cy of that signal should be above the range 
of human hearing (i.e.. above 20 kHz). 

One shot 
The one -shot circuit controls momen- 

tary sounds. and is triggered by a high -to- 
low logic -level transition at the sysrESl- 
ENABI.E pin. pin 9. The duration of the 
one -shot's output is determined by the 
one -shot control resistor connected to pin 
22 and the one -shot control capacitor con- 
nected to pin 21. The maximum duration 
of the signal is approximately IO seconds. 
The signal can be cut off earlier by taking 
the SYSTEM- ENABLE pin high. If that is 
done. however. the one -shot timing must 
be allowed to end before another one -shot 
timing sequence can he triinIercd: that i. 

necessary to allow an internal latch to 
reset. The output of the one -shot is fed 
through the envelope- select logic to the 
envelope generator and modulator. 
Rather than being a sound source, the 
one -shot signal merely provides an enve- 
lope for the sound that is output from the 
mixer. The one -shot circuit is operational 
only when the one -shot envelope is se- 
lected as explained in the next section. Its 
output is available at pin 1 and can drive 
one TTL load. While in the one -shot 
mode, the SLF ramp can be forced to start 
at either a high or low level by placing a 

high or low logic -level respectively on the 
SLt-SELECT pin. pin 26. 

Envelope select 
The envelope -select logic determines 

which envelope is combined with the 
mixer output in the envelope generator 
and modulator. That envelope is selected 
using the ENVEU)NI:- sta.ECr pins. pins 27 
and 28. The operation of the envelope - 
select circuit is summarized in Table 2. 
Figure 3 shows the four possible enve- 
lopes that could be generated. The noise 
and VCO inputs to the mixer are shown in 
Fig. 3 -a. If the mixer -only function is 
selected as shown in Fig. 3 -c. the mixer 
output is supplied continuously to the au- 
dio amplifier. If the VCO function is se- 
lected as shown in Fig. 3 -b. the 
squarewave output of the VCO is the en- 
velope for the mixer output. meaning that 
the mixer output is passed on to the audio 

NOISE Ih 

VCO IN 

ONE 
SHOT 
TINE 
INTERVAJ 

YRIYLA 

J-- 
J U 
111111 

FIG. 3 -WITH THE MIXER AND VCO outputs as 
shown in a. the four possible envelopes that 
could be generated are shown in 

Envelope select 
1 

Pin 28 

L 
L 
H 
H 

H = high level 
L = low level or open 

TABLE 2-ENVELOPE SELECT 

2 
(Pin 27) 

L 
H 
L 
H 

Function selected Waveform 
see f.ure3 

b 
C 

d 
e 

VCO 
Mixer only 
One -shot 

VCO with alternating cycles 

TABLE 1-MIXER
Mixer select inputs

FIG. 2-THE MIXER combines the SLF output,
shown in a, and a noise signal, shown in b, to
produce the output sho wn in c.

b
c
d
e

Waveform
(see fiaure 3)

ONE·
SH OT C

TIME ~nllnnnrrn
INTERVA.:.J UIJUUUUL---

d

FIG. 3-WITH THE MIXER AND veo outputs as
shown in a, the four possib le envelopes that
could be generated are shown in b-e.

VCO INIULJL

necessary to allow an intern al latch to
reset. The output of the one -shot is fed
through the enve lope-se lect logic to the
e nve lo pe ge ne ra to r and modu lator.
Rather than bein g a sound source, the
one-shot signal merely provides an enve
lope for the sound that is output from the
mixer. The one-shot circuit is operational
only when the one-shot envelope is se
lected as explained in the next section. Its
output is available at pin I and can dr ive
one TTL load. While in the one-shot
mode, the SLF ramp can be forced to start
at either a high or low level by placing a
high or low logic- level respectively on the
SLF-SELECT pin , pin 26 .

Envelope selec t
The envelope-select logic deter mines

which envelope is combined with the
mixer output in the enve lope generator
and mod ulator. That envelope is selected
using the ENVELOPE-SELECT pins, pins 27
and 28 . The operation of the envelope
select circuit is summarized in Table 2.
Figure 3 shows the four poss ible enve
lopes that cou ld be generated . The noise
and yeO input s to the mixer are shown in
Fig . 3-a . If the mixer-only func tion is
selec ted as shown in Fig . 3-c , the mixer
output is supplied continuous ly to the au
dio amplifi er. If the yeO function is se
lected as s how n in Fig . 3-b, the
squarewave output of the yeO is the en
velope for the mixer output, meanin g that
the mixer output is passed on to the audio

NOISE INJ1ItJlJIill1fll

Function selected

VCO
Mixer only
One-shot

VCO with alternating cycles

L
H
L
H

TABLE 2-ENVELOPE SELECT

2
(Pin 27\

Mixer
outeut
VCO
SLF

noise
VCO/noise
SLF/noise

IsLFNCO/noise
SLFIVCO

inhibit

L
L
L
L
H
H
H
H

C
PIN 23

L
L
H
H
L
L
H
H

L
L
H
H

B
PIN 25

L
H
L
H
L
H
L
H

Envelope select
1

(Pin 28)

H = high level
L = low level or open

H = high level
L = low level or open

A
(PIN 24

one sound at a time is desired , (for exam
ple , a car engine and siren, or a steam
engine and whist le), multiplexing is re
qu ired . That can be done by swi tching the
mixer-se lect lines at such a rate that the
two sounds seem to occur simultaneously.
A multiplexing-drive signal with a 50%
duty cycle is required to provide equal
amplitudes for both sounds . The frequen
cy of that signal should be above the range
of hum an hearin g (i .e ., above 20 kHz).

One shot
The one-s hot circui t co ntrols momen

tary sounds , and is tr iggere d by a high-t o
low logic-level transition at the SYSTEM 

ENA BLE pin, pin 9 . The dur ation of the
one-shot's outp ut is determined by the
one-shot con tro l resistor conne cted to pin
22 and the one-shot control capacitor con 
nected to pin 21. The maxim um duration
of the signal is approximately 10seco nds.
The signal can be cut off earlier by taking
the SY STEM -ENABLE pin high . If that is
done, however, the one -shot timin g must
be allowed to end before anothe r one-shot
timing sequence can be triggered ; that is

Voltage controlled oscillator (VeO)
The yeO produces a tone who se fre

quency depends upo n the voltage at its
input. That controlling voltage can be ei
ther the SLF output described above , or
an externa lly genera ted signal applied to
the EXT ERN A L YC O CO NTROL pin , pin 15.
Th e high er the voltage appl ied to the
YeO, the lower the yeO freq uency. The
minimum yeO frequ ency is determined
by two externa l component s: the YeO
co ntrol res istor connected to pin 17 and
the Yea-control capacitor conn ected to
pin 16. The maximum frequ ency of the
yeO is ten times the minimum frequency.
The meth od of controlling the yeO is
se lected by the logic-l evel present on pin
20 . If that logic level is low, the yeO
freq uency is controlled by the external
signal applied to pin 15 . The input at pin
15 may be a De voltage , whic h produces a
co nstant tone , or any digital or analog
sig nal. If the logic level at pin 20 is high ,
the yeO frequency is controlled by the
outp ut from the SLF osc illator.

The outpu t of the yeO is a squarewave
and is supplied to the mixer and, if se
lected by the envelope-select logic , to the
envelo pe gene rator and modulator. The
y e O output is available at pin 2 and can
drive a single TTL load.

Noise clock
The noise clock internally genera tes a

clock signal and supplies it to the noise
generator; the minimum freq uency of that
clock signal is 10 kHz . The clock signal is
also available externally at pin 3; it is
capable of dr iving one TT L load.

Noise generator/filter
The noise genera tor produces pseudo

random white noise that passes through
the variable -bandw idth low-pass noise fil
ter before bei ng fed to the mixer. That
filter has its cutoff point defined by the
noise- filter control resistor connected to
pin 5 and the noise -filter contro l capacitor
connected to pin 6.

Mixer
The mixer combines one or more sig

nals from the SLF, YeO, and noise gener
ator by performing a logical AND funct ion
and feeds the resulting outpu t signal to the
envelope generator and modu lator. The
signals that are to be input to the mixer are
chose n by setting the logic levels present
on the MIX ER- SELECT pins , pins 23, 24 ,
and 25 , in accordance with those shown in
Table I. Figure 2 shows how the mixer
combin es an SLF and noise signal to pro
duce an SLF/noise output. If more than

produce frequencies of up to 20 kHz. The
SLF frequency is determined by two ex
ternal co mponents , the SLF-control resis
to r connec ted to pin 18 and the SLF
co ntrol capacitor connected to pin 19 . The
output of the SLF is availab le extern ally
from pin 4 and can drive one TTL load .
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amplifier while the VCO output is high 
but not when it is low. The VCO with - 
alternating- polarity function, shown in 
Fig. 3 -e, is similar to the VCO function 
described above except that the output 
from the mixer is enabled only during 
every other VCO pulse. When the one - 
shot function is selected, the output from 
the mixer is enabled only for the duration 
of the one -shot pulse as shown in Fig. 3 -d. 

Decay control 
The decay circuitry. which is part of the 

envelope -generator- and -modulator 
block, alters the fall time of the envelope 
selected by the envelope- select logic. The 
decay time is determined by the decay - 
timing capacitor that is connected to pin 
8, and the decay- timing resistor that is 

connected to pin 7. The decay has no 
effect on the mixer -only function, but for 
the one -shot, VCO, and VCO- with -alter- 
nating -cycle functions, the decay ramp is 

triggered by each high -to -low transition 
of the envelope; it serves to prolong the 

sound at a decreasing volume that is pro- 
portional to the selected decay -rate. Fig- 
ure 4 shows examples of how a waveform 
may be modified by decay when the mixer 
output is noise and the one -shot envelope 
is selected. Figure 5 shows a similar ex- 
ample, this time using a VCO rather than 
a one -shot envelope. 

MIXER 
OUTPUT 

ONE SHOT 
I ENVELOPE 

ATTACK -- r 
. 

J J 

FIG. 4 -HOW A WAVEFORM IS MODIFIED by 
decay when the mixer output is noise and a one - 
shot envelope is selected 

MIXER 

OUTPUT L 
VCO ENVELOPE 

DECAY 
ONLY 

Mad 
UUIIA W YYR 

FIG. 5-IN THIS EXAMPLE of how a waveform is 
modified by decay, the VCO envelope is se- 
lected. 

System enable 
The system- enable logic provides en- 

able /select control for the sound output of 
the system. A high logic -level at the sys- 
TEM ENABLE pin (pin 9) inhibits the sound 
output, a low logic -level (or open pin con- 
nection) enables it. That pin is also used 
to trigger the one -shot circuit for momen- 

tary sounds such as gunshots, bells, ex- 
plosions. etc. The one -shot logic is 
triggered on the negative -going edge of a 

system -enable input signal. The input ap- 
plied to pin 9 must be held low for the 
entire duration of the one -shot sound, in- 
cluding attack and decay periods, if the 
sound is to be completed. Taking pin 9's 
input high early. terminates the sound. 

Output amplifier 
The output amplifier (see Fig. 6) is con- 

tained entirely on the IC and and has a 

push -pull output capable of delivering 
125 mW into an 8 -ohm load connected to 
pin 13. External signals may be input to 
the amplifier via pin 10. 

'INTERNALLY 
GENERATED 
SOUND 

' SIGNAL 
0 

-t00pA<I < 100NA 
+ 

3V 

10K 

FIG. 6 -THIS AMPLIFIER is entirely contained 
on the IC and is capable of supplying 125 mA 
into a capacitively -coupled 8 -ohm load. 

Regulator 
The 76488 will operate from a single - 

voltage power supply connected between 
pin 12 (positive) and pin 14 (ground); an 
internal 5 volt regulator allows use of an 

unregulated supply of between 7.5 and 
10.5 volts. In addition to supplying power 
for the IC, the regulator is capable of 
providing a regulated 5- volts, at up to 5 

mA, from pin 11 for use by any external 
circuitry. That is used to supply the high - 
level logic voltage used by the design con- 
sole. 

That concludes our look at the 
SN76488; its pinout is shown in Fig. 7. 
We'll now turn to construction of the de- 
sign console itself. 

Console construction 
Construction of the design console is 

relatively simple and straightforward. The 
schematic for the circuit is shown in Fig. 
8. Little about the design is critical, and 
substituting freely from your junk -box 
can help hold down the device's cost. In 
the author's version, for instance, mica 
capacitors were used in place of ceramic 
discs in some instances simply because 
they were on hand. You can't, of course, 
substitute for the sound- generator IC. If 
your local supplier does not stock that 
device, it is available from Active Elec- 
tronics, PO Box 1035, Framingham, MA 
01701. 

A 8 .7/16 x TA6 -inch instrument case and 
cover were used to house the prototype 

M 

PARTS LIST 

All resistors 5 °e unless otherwise 
noted 

R1 -R6-1 megohm, potentiometer, linear 
taper 

R7- 100,000 ohms 
R8-50 ohms. potentiometer. audio taper 
Capacitors 
Cl. C18 -390 pF. ceramic disc 
C2 9 -680 pF. ceramic disc 
C3 -1000 pF, ceramic disc 
C4. C13 -.22 p.F, ceramic disc 
C5. C12 -.47 µF, ceramic disc 
C6, C11 -4.7 pF, 25 volts. electrolytic 
C7. C9. C10. C15-10 p.F, 25 volts, elec- 

trolytic 
C8-220 p.F, 10 volts. electrolytic 
C14-22 p.F, 10 volts. electrolytic 
C16-1 NF, 10 volts, electrolytic 
C17, C22 -0.1 p.F. ceramic disc 
C20 -.005 p.F, ceramic disc 
C21 -.01 F. ceramic disc 
Semiconductors 
ICI-SN76488N sound generator (TI) 
B1 -9 -volt battery 
St -S5-1 pole, 6 position rotary switch 
S6 -S19 -SPST miniature slide switch 
S20. S21 -SPOT miniature slide switch 
S22 -SPST momentary pushbutton 

switch. normally open 
TP1 TP18 -test point lack 
J1 J3 -phono lack 
Miscellaneous:IC socket, perforated 
construction board. case, etc. 
Adhesive backed overlays for the front 
panels are available from Design Spe- 
cialty. 15802 Springdale St. No. 80. 
Huntington Beach. CA 92649. The cost 
is 53.00 each, postpaid. California resi- 
dents add state and local taxes. 

2 

4 

5 

6 

8 

ICI 
SN76488N 

ONE SHOT 

OUTPUT 

VCO 
OUTPUT 

NOISE CLOCK 
OUTPUT 

ENVELOPE 
SELECT 1 

ENVELOPE 

SELECT 2 

SLF SELECT 

SLF OUTPUT MIXER B INPUT 

NOISE RESISTOR MIXER A INPUT 

NOISE CAPACITOR MIXER C INPUT 

ONE SHOT 
DECAY RESISTOR RESISTOR 

ONE SHOT 
CAPACITOR 

DECAY 

CAPACITOR 

9 ENABLE 

10 AUDIO INPUT 

11 VREG 5 VOLT OUT 

12 vcc 

13 AUDIO OUTPUT 

14 GROUND 

28 

27 

26 

25 

24 

23 

22 

21 

VCO SELECT 120 

19 

18 

17 

16 

VCO EXTERNAL 115 
CONTROL 

SLE CAPACITOR 

SLF 

RESISTOR 

VCO RESISTOR 

VCO 
CAPACITO R 

FIG. 7- PINOUT of the SN76488N sound genera- 
tor IC from Texas Instruments. 

amplifier while the YCO output is high
but not when it is low. The YCO with
alternating- polari ty function, shown in
Fig. 3-e , is similar to the YCO function
descri bed above except that the output
from the mixer is enabled only during
every other YCO pulse. When the one
shot function is selected, the output from
the mixe r is enabled only for the duration
ofthe one-shot pulse as shown in Fig. 3-d.

Decay control
The decay circuitry, which is part of the

e nve lope -ge nera tor- and-modu la tor
block , alters the fall time of the envelope
selected by the enve lope-select logic . The
decay time is determined by the decay
timing capacitor that is connected to pin
8, and the decay-timing resistor that is
connected to pin 7. The decay has no
effect on the mixer-only funct ion, but for
the one-shot, YCO, and YCO-with-alter
nating-cycle functio ns, the decay ramp is
triggered by each high-to-Iow transition
of the envelope; it serves to prolong the
sound at a decreas ing volume that is pro
portional to the selected decay-rate. Fig
ure 4 shows examples of how a waveform
may be modified by decay when the mixer
output is noise and the one-shot envelope
is selected. Figure 5 shows a similar ex
ample, this time using a YCO rather than
a one-shot envelope .

MIXER nn nnnnnnnnnnnnn
OUTPUT JUU UU UUU UU UUU UUL

a

ONE·SHOT .r--I
ENVELOPE......J L

b
OECAY

ATTACK~

FIG. 4-HOW A WAVEFORM IS MODIFIED by
decay when the mixer output is noise and a one
shot envelope Is selected.

MIXER nnnnnnnnnnnnnnn
OUTPUT JU UUU UU UUU UU UUUL

a

VCOENVELOPESLIL
b

OECAY nnnlnn . mnnrl.
ONLY JU UUU UlfuJJ UU UIfth.

FIG.5-IN THIS EXAMPLE of how a waveform is
mod ified by decay, the VCO envelope Is se
lected.

System enable
The system-enable logic provides en

able/se lect con tro l for the sound output of
the system. A high logic-level at the svs
TEM ENABLE pin (pin 9) inhibits the sound
output, a low logic-level (or open pin con
nection) enab les it. That pin is also used
to trigger the one-shot circuit for momen-

tary sounds such as gunshots, bells, ex
plosions , etc . The one -sho t logi c is
triggered on the negative-going edge of a
system-enab le input signal. The input ap
plied to pin 9 must be held low for the
entire duration of the one-shot sound, in
cluding attack and decay periods, if the
sound is to be completed . Taking pin 9's
input high early, terminates the sound .

Output amplifier
The output amplifier (see Fig. 6) is con

tained entirely on the IC and and has a
push-pull output capable of delivering
125 mW into an 8-ohm load connected to
pin 13. External signals may be input to
the amplifier via pin 10.

FIG. 6-THIS AMPLIFIER Is entirely conta ined
on the IC and is capable of supplying 125mA
into a capacit lvely-coupled B-ohm load.

Regulator
The 76488 will operate from a single

voltage power supply connected between
pin 12 (positive) and pin 14 (ground); an
internal 5 volt regulato r allows use of an
unregulated supply of between 7. 5 and
10.5 volts . In addition to supplying power
for the IC, the regulator is capable of
providing a regulated 5-volts, at up to 5
rnA, from pin 11 for use by any external
circu itry. That is used to supply the high
level logic voltage used by the design con
sole.

Th at co nc ludes our look at the
SN76488; its pinout is shown in Fig. 7 .
We' ll now turn to cons truction of the de
sign console itself.

Console construction
Construction of the design conso le is

relatively simple and straightforward. The
schematic for the circuit is shown in Fig.
8. Little about the design is critical, and
subst ituting freely from your junk-box
can help hold down the device 's cost. In
the author's version, for instance, mica
capacitors were used in place of ceramic
discs in some instances simply because
they were on hand . You can ' t, of course ,
substitute for the sound-generator IC. If
your local supplier does not stock that
device, it is available from Active Elec
tronics, PO Box 1035, Framingham , MA
01701.

A 87i\6 x 77i\6-inch instrument case and
cover were used to house the prototype

PARTS LIST

All resist o rs 5% unless otherwise
noted

R1-R6-1 megohm, potentiometer, linear
taper

R7-100,000 ohms
R8---50 ohms, potentiometer, audio taper
Capac itors
C1 , C18---390 pF, ceramic disc
C2 9-680 pF, ceramic disc
C3-1000 pF, ceramic disc
C4, C13-.22 f.l.F, ceramic disc
C5, C12-.47 f.l.F, ceramic disc
C6, C11-4.7 f.l.F, 25 volts, electrolytic
C7, C9, C10, C15--10 f.l.F, 25 volts, elec-

trolytic
C8---220 f.l.F, 10 volts, electrolytic
C14--22 f.l.F, 10 volts, electrolytic
C16-1 f.l.F, 10 volts, electrolytic
C17, C22-Q.1 f.l.F. ceramic disc
C2G-.005 f.l.F, ceramic disc
C21-.01 f.l.F, ceramic disc
Semiconductors
IC1-SN76488N sound generator (TI)
81-9-Yolt battery
S1-S5--1 pole, 6 position rotary switch
S6-S19-SPST miniature slide switch
S20, S21-SPDT miniature slide switch
S22-S PST momentary pushbutton

switch, normally open
TP1-TP18---test point jack
J1-J3-phonojack
Miscellaneous :IC socket , perforated
construction board, case, etc.
Adhesive backed over lays for the front
panels are available fro m Design Spe
cialty, 15802 Springdale St, No. 80,
Huntington Beach , CA 92649. The cost
is $3.00 each , postpaid. Califo rnia resi·
dents add state and local taxes.

FIG.7-PINOUT of the SN76488Nsound genera
tor IC from Texas Inst ruments.
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console. In lieu of a phenolic case cover. a 

1 -inch piece of plywood may be used. 
We've used both and prefer the plywood 
because it is easier to work with. 

Assembly is begun by mounting the 
capacitors on rotary switches Sl -S5 so 
that when looking at each switch from 
front to back and rotating it clockwise. the 
component values are selected in the 
order shown in Fig. 8. The layout of the 
front panel can be seen in the photo on the 
first page of this article. After the switches 
are wired, cut holes in the console cover to 
match that layout. Although not required, 
the easiest way to do that is to mount a 

full -sized version of the front panel layout 
and use it as the cutting template. For 
those who wish to go that route. full -sized 
copies of the overlay, with adhesive back- 
ing so that it can be applied directly to the 
front panel. are available from the source 
given in the Parts List. 

After the cover preparation is corn- 
plete. mount the slide switches to the 
cover, using either screws or an adhesive. 
If using screws, use the flat -head type and 
countersink them flush with the cover sur- 
face. If an adhesive is used. a cyanoacr- 
late adhesive (super glue) works well on 
the phenolic material, while a silicone - 
rubber compound works well with 
plywood. When using a cyanoacrylate ad- 
hesive, use extreme caution to avoid get- 
ting any of it on your fingers or on the 
movable -slide part of the switch. If a sil- 
icone rubber compound is used, be sure to 
allow ample time for the compound to 
cure before attempting any further work 
with the switches. 

After securing the slide switches to the 
cover, the remaining switches and jacks 
should be mounted. If desired. attach a 

21 inch speaker to the inside of the case 
after drilling a sufficient numler of 
"grill" holes to insure adequate volume; 
provisions have also been made for an 
external speaker. 

Begin wiring the console by con- 
necting together all of the + 5 -volt points; 
do the same for all of the grounds. Next. 
connect the wiper terminal of each varia- 
ble resistor. RI -R6, to its associated jack, 
and that jack to its associated switch. Fi- 
nally, make the connections between S8, 
S22. and 121; make the component con- 
nections to 121. 122. S21. and S20, and 
connect the positive lead of a 9 -volt bat- 
tery snap to S9. 

Complete the console wiring by 
mounting a 28 -pin DIP socket on a piece 
of perforated construction board and. 
using two pieces of I4- conductor ribbon - 
cable, connect the pins of the 76488 to the 
appropriate components as the schematic 
shows. 

Using the console 
After becoming familiar with the func- 

tions of the console controls, using them 
to create your own custom sounds will be 
easy, fun, and exciting. To help with the 
familiarization process, console set -up 
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FIG. 8- SCHEMATIC DIAGRAM of the SN76488N design console. As nothing in the circuit is especially 
critical, reasonable substitutions from your junkbox can be made to reduce the construction cost. 

procedures for a few sounds are provided 
below. Before setting up the console for 
each new sound. set all controls and 
switches so that no component or control 
signals are connected to the 76488. 

GunshoVexplosion 
1 Close S10 and S13 (pins 28 and 

25). 
2. Set R3 (pin 22) to 330K by using a 

voltmeter to measure the resis- 
tance between TP7 and TP14 (pins 
14 and 22) After the resistance val- 
ue is set, close S16 (pin 22). 

3. Set S3 (pin 21) Io 47 NF 
4. Set S1 (pin 6) to 680 pf. 
5. Following the same procedure as 

outlined in step 2, set R2 (pin 7) to 
120K. 

6 For the gunshot. set R1 (pin 5) to 
33K and S2 (pin 8) to .47 11F. 

7 Turn the console power on at pin 12. 

close S8. and momentarily depress 
S22 (pin 9). Upon release of the 
switch. the gunshot sound will oc- 
cur. 

8 For the explosion. set R1 to 220K 
and S2 to 10µF. Again momentarily 
depress S22. 

Siren/phasor 
1. Set S17 (pin 20) to . 

2 Set S4 (pin 19) to 10 F. 

3 Set R5 (pin 17) to 1.8K. 
4. Set 55 (pin 16) to .1 p.F. 

5. Turn on console power 
6. Vary R4 (pin 18) to obtain the siren 

and phasor sounds 

Those are just a few of the sounds that 
the console is capable of generating. 
There are, of course. quite a few more. To 
find them. all you need is a little practice 
and patience. Happy experimenting! R -E 
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S18~
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Those are ju st a few of the sounds that
the co nso le is cap abl e of generating .
There are, of course , quite a few more. To
find them, all you need is a little practice
and patience . Happy experimen ting! R-E

close S8, and momentarily depress
S22 (pin 9). Upon release 01 the
switch, the gunshot sound will oc
cur.

8. For the explosion , set R1 to 220K
and S2 to 10 fiF. Again momentarily
depress S22.

Siren/phasor
1. Set S17 (pin 20) to + .
2. Set S4 (pin 19) to 10 fiF.
3. Set R5 (pin 17) to 1.8K.
4. Set S5 (pin 16) to .1 fiF.
5. Turn on console power.
6. Vary R4 (pin 18) to obtain the siren

and phasor sounds.

Ie1
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FIG. 8- SCHEMATIC DIAGRAM of the SN76488N design console. As nothing in the circuit is especially
critical , reasonable substitutions f rom your junkbox can be made to reduce the construction cost.

procedures for a few sounds are provided
below. Before setting up the console for
eac h new so und, se t all contro ls and
switches so that no component or control
signals are connected to the 76488.

Gunshot/explosion
1. Close S10 and S13 (pins 28 and

25).
2. Set R3 (pin 22) to 330K by using a

voltmeter to measure th e resi s
tance between TP7 and TP14 (pins
14 and 22). After the resistance val
ue is set, close S16 (pin 22).

3. Set S3 (pin 21) to .47 fiF.
4. Set S1 (pin 6) to 680 pl.
5. Following the same procedure as

outlin ed in step 2, set R2 (pin 7) to
120K .

6. For the gunshot , set R1 (pin 5) to
33K and S2 (pin 8) to .47 fiF.

7. Turn the conso le power on at pin 12,

Using the console
After becoming familiar with the func

tions of the console controls, using them
to create your own custom sounds will be
easy, fun, and exciting . To help with the
familiarization process, console set-up

co nsole . In lieu of a phenolic case cover, a
Ys-inch piece of plywood may be used .
We've used both and prefer the plywood
because it is easie r to work with.

Assembly is begun by mounting the
ca pacitors on rotary switches Sl-SS so
that when looking at each switch from
front to back and rotating it clockwise, the
co mpo ne nt values are se lec ted in the
order shown in Fig. 8 . The layout of the
front panel can be seen in the photo on the
first page of this article . After the switches
are wired, cut holes in the console cover to
match that layout. Although not required,
the easiest way to do that is to mount a
full- sized version of the front panel layout
and use it as the cutting template. For
those who wish to go that route, full-s ized
copies of the overlay, with adhesive back
ing so that it can be applied directly to the
front panel , are available from the source
given in the Parts List.

After the cover preparation is com
plete , mount the slide switches to the
cover, using either screws or an adhesive .
If using screws, use the flat-head type and
counte rsink them flush with the cover sur
face. If an adhesive is used , a cyanoacry
late adhesive (super glue) works well on
the phenolic' material , while a silicone
rubber co mp ou nd works we ll wi th
plywood. When using a cyanoacrylate ad
hesive , use extreme caution to avoid get
ting any of it on your fingers or on the
movable-slide part of the switch. If a sil
icone rubber compound is used , be sure to
allow ample time for the compound to
cure before attempting any further work
with the switches.

After securing the slide switches to. the
cover, the remainin g switches and jacks
should be mounted . If desired , attach a
2Y2 inch speaker to the inside of the case
afte r drilling a sufficie nt number of
"grill" holes to insure adequate volume;
provisions have also been made for an
externa l speaker.

Begin wiring the conso le by con
necting toge ther all of the + S-volt points;
do the same for all of the grounds. Next ,
connect the wiper terminal of each varia
ble resistor, RI- R6 , to its associa ted jack,
and that jack to its associated switch. Fi
nally, make the connect ions between S8,
S22, and 121; make the component con
nections to 121, 122 , S21, and S20 , and
connect the positive lead of a 9-volt bat
tery snap to S9.

Compl ete th e co nso le w ir ing by
mounting a 28-pin DIP socket on a piece
of per for ated co nst ruc tio n board and,
using two pieces of 14-conductor ribbon
cable, connect the pins of the 76488 to the
appropriate compone nts as the schemat ic
shows .
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How to Design 

Transistor 

Switching 

Circuits 

MANNY HOROWITZ 
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FIG 1.-CHARACTERISTIC CURVE of a typical 
bipolar transistor. 

This month we'll learn how to design switching circuits using transistors, as well as other 
devices. 

WE'VE ALREADY LEARNED ABOUT HOW 

transistors and other solid -state devices 
are used in circuits such as amplifiers. 
oscillators, etc. There are. of course, 
many other applications for those de- 
vices. One of the most common. and use- 
ful, of those applications is in electronic 
switching circuits. Unlike analog circuits 
where the output signal is some function 
of the input. in switching circuits the out- 
put is in one of only two states -on or off. 
This month, we are going to begin our 
look at electronic switching circuits, be- 
ginning with the most basic of them, the 
transistor switch. 

Transistor switches 
To use a transistor as a switch it must be 

biased so that the device is in either one of 
two states. In one of those states, the tran- 
sistor is "off" and no collector current 
flows. In the other. the transistor is "on" 
and the collector current is limited only by 
the resistances in the emitter and collector 
circuits. 

There are three common ways to bias a 

transistor so that it operates as we just 

described. Those methods of biasing are 
refered to as modes of operation. In what 
is referred to as the saturated mode of 
operation. the transistor is turned on by 
biasing it so that it is in, as you might have 
guessed. saturation. When that happens. 
the voltage across the transistor, called the 
saturation voltage. is at a minimum and 
depends on the collector current and load 
resistance. The device is turned off by 
biasing it so that it is in cutoff. 

When a transistor is turned on in the 
second mode of operation. the current 
mode. it is biased so that the transistor 
operates near, but not quite in saturation. 
The collector- emitter voltage is somewhat 
above the saturation voltage of the device. 
Once again. the transistor is turned off by 
biasing it so that it is in cutoff. 

Switching speed is faster in the current 
mode of operation than it is in the satu- 
rated mode. It is still faster. however. 
when the transistor is used in the ava- 
lanche mode. In that mode, the on and off 
states of a transistor are maintained in the 
breakdown portion of its curve. The 
switching speed of a transistor in the ava- 

lanche mode is exceeded only when tun- 
nel, snap -off, hot -carrier, or pin diodes 
are used as the switching devices. 

Switching modes 
A transistor's characteristic curves can 

be approximated as shown in Fig. 1. Each 
curve (which here is shown as a relatively 
horizontal line) represents the relation- 
ship between the collector current, lc, 
and the collector -emitter voltage. VcE. 
You'll note that several of those curves are 
plotted in the figure. That's because the 
relationship between lc and VcE depends 
on the base current, IB; each curve shows 
the relationship for a specific value of IB. 

The more-or -less vertical solid line near 
the vertical axis represents the saturation 
resistance of the transistor. That resis- 
tance is equal to Vs /15. At the maximum 
permissible transistor collector current, 
Is, the minimum voltage that can be 
across the transistor is Vs, the saturation 
voltage. That voltage is reduced at lower 
collector currents. 

A load line is also shown in the figure. 
It extends from V. on the VcE axis to 

HowtoDe ign
MANNY HOROWITZ

Transistor
Switching

Circuits

Ie

....- ------� B5
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Vs vee
FIG 1.-CHARACTERISTIC CURVE of a typica l
bipolar transistor.

This month we'll learn how to design switching circuits using transistors, as well as other
devices.

WE'VE ALR EADY LEARNED ABOUT HOW

transistors and other solid-state devices
are used in circuit s such as amplifiers ,
oscillators , etc . There are, of course,
many other applica tions for those de
vices . One of the most comm on , and use
ful, of those applications is in electronic
switching circuits . Unlike analog circuits
where the output signal is some function
of the input, in switching circu its the out
put is in one of only two states--on or off.
This month , we are going to begin our
look at electronic switching circuits, be
ginning with the most basic of them, the
transistor switch .

Transistor switches
To use a transistor as a switch it must be

biased so that the device is in either one of
two states. In one of those states, the tran
sistor is " off" and no collector current
flows. In the other, the transistor is " on"
and the collector current is limited only by
the resistances in the emitter and collector
circuits .

There are three common ways to bias a
transistor so that it operates as we just

described . Those methods of biasing are
refered to as modes of operation . In what
is referred to as the saturated mode of
operation, the transistor is turned on by
biasing it so that it is in, as you might have
guessed, saturation. When that happens,
the voltage across the transistor, called the
saturation voltage , is at a minimum and
depends on the collector current and load
resistance . The device is turned off by
biasing it so that it is in cutoff.

When a transistor is turned on in the
second mode of operation, the current
mode, it is biased so that the transistor
operates near, but not quite in saturation.
The collector-emitter voltage is somewhat
above the saturation voltage of the device .
Once again, the transistor is turned off by
biasing it so that it is in cutoff.

Switching speed is faster in the current
mode of opera tion than it is in the satu
rated mode . It is still faster, however,
when the transistor is used in the ava
lanche mode. In that mode, the on and off
states of a transistor are maintained in the
breakdown porti on of its curve . The
switching speed of a transistor in the ava-

lanche mode is exceeded only when tun
nel, snap-off, hot-carrier, or pin diodes
are used as the switching devices .

Switch ing modes
A transistor 's characteristic curves can

be approximated as shown in Fig. I. Each
curve (which here is shown as a relatively
horizontal line) represents the relation
ship between the collector current, Ic ,
and the collector-emitter voltage, VCE o

You'll note that several of those curves are
plotted in the figure. That's because the
relationship between Ic and VCE depends
on the base current , IB ; each curve shows
the relationship for a specific value of lB'

The more-or-less vertical solid line near
the vertical axis represents the saturation
resis tance of the transistor. That resis
tance is equal to Vs/Is' At the maximum
permissible transistor collector current ,
Is , the minimum voltage that can be
across the transistor is Vs- the saturation
voltage. That voltage is reduced at lower
collector current s.

A load line is also shown in the figure.
It extends from Vcc on the VCE axis to
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'MAX on the lc axis. You'll note that even 
when the transistor is fully turned on by 
the application of a large current to the 
base, the collector current cannot reach 

'MAX if the device's load line is as drawn 
in Fig. I. The maximum current that flows 
is determined from the point where the 
load line crosses the saturation resistance 
curve. Collector current at the intersec- 
tion of the two lines is at its maximum. It 
cannot be made any larger no matter how 
much the base current is increased. 

Saturation and current modes of opera- 
tion function only if a steady input voltage 
is applied to the base circuit of the transis- 
tor to keep it in either the on or off state. 
Examine the circuit shown in Fig. 2. The 
transistor is kept in the off state by the 
presence of - VBB at the base. That sup- 
ply applies a negative voltage to the base 
with respect to the emitter. That negative 
voltage keeps the transistor turned off. 
When a sufficiently positive voltage is 

applied between the base and emitter at 

input VIN, the transistor is on and collec- 
tor current flows. Thus the applied volt- 
ages determine the state of the transistor 
and whether or not there is any collector 
current flowing through Rt.. 

Saturation mode 
Switching is not instantaneous. es- 

pecially in the saturation mode of opera- 
tion. It takes time for the transistor to go 
from an off state to an on state as well as 

from an on state to an off state. Let's start 
our examination of the saturation mode 
by assuming the transistor is turned off. 
We'll be referring to Fig. 2 once again as 

we proceed through the following discus- 
sion. 

When a positive pulse of voltage is ap- 
plied to VIN, it is also applied to the base 
of the transistor. That positive pulse 
causes base current to flow instantly. but 
there is a lapse of time before the base - 
emitter voltage reaches even a 0 -volt level. 
Collector current, on the other hand, does 
not start to flow until the base -emitter volt- 
age is just above zero. The time between 
the application of the positive voltage to 
the hase and the instant that the collector 
current reaches 905E of its maximum, is 
referred to as the turn-on time. The phrase 

positive pulse is applied to V,N. The flow is 
stopped when that pulse is removed. 

"delay time" is also used to describe that 
turn-on period. 

After the positive input voltage has 
been removed. the negative ( - VBB) sup- 
ply takes over to restore the transistor to 
an off state. But that does not occur in- 
stantly. First, the base current becomes 
negative for a while, but eventually the 
base -emitter junction ceases to conduct 
current in either direction. As for the 
base -emitter voltage and collector cur- 
rent. they remain positive fora short inter- 
val after the positive switching voltage has 
been removed. The time it takes for the 
collector current to drop to 90% of its 
maximum after the positive voltage has 
been removed is called storage time. It is 
caused by the capacitances formed in the 
transistor when it is in saturation. Those 
capacitances are charged when the tran- 
sistor conducts and discharged relatively 
slowly after the transistor has been turned 
off. 

Capacitor CB is not an essential com- 
ponent in the circuit. It is included only to 
increase the switching speed. To deter- 
mine what its capacitance must be you 
must first determine the saturation cur- 

rent, IC(SATI of the transistor; it is equal 
to VccRL. Next, calculate what Rx 
should be by setting it equal to VBB /ICBo 
where ICeo is the collector -to -base leak- 
age current when the transistor is operat- 
ing at its maximum temperature. 
Continue the design by plotting the load 
line for the collector circuit as shown in 
Fig. I. From that plot, estimate the ap- 
proximate base current, IBS, at the point 
where the load line crosses the transistor's 
saturation resistance curve. In Fig. I, it is 
about midway between IB4 and 1B5. If the 
maximum voltage applied to the input of 
the circuit is VIN(maxr 

RB = VIN(maxtBs - Iceo 

Ic 

LOAD 
LINE 

2 

FIG. 3 -IN THE AVALANCHE switching-mode 
transistors operate In the breakdown region of 
their characteristic curves. 

Capacitor CB is used to increase the posi- 
tive drive on the transistor at the instant 
that VIN is applied. Its capacitance can be 
calculated mathematically, but it is best 
that the circuit be built and different ca- 
pacitors placed across RB until it is deter- 
mined which capacitor will provide you 
with reasonable performance in a particu- 
lar switching application. 

Another factor that you may run into 
when designing a switching circuit is 
latch -up. In that situation, the reverse 
voltage applied to the base circuit is insuf- 
ficient to bring conduction down to its 
lowest level. Instead, collector current 
drops only to some level above the desired 
minimum. That low current is determined 
by the point where the load line crosses 
the breakdown section of the collector 
curve. (The breakdown portion of the 
curve is illustrated in Fig. 3. It is the 
vertical sections of curves I, 2 and 3.) 
Should latch -up occur, increase the nega- 
tive or reverse -bias voltage that is applied 
to the base circuit. 

Current mode 
To improve the switching speed of a 

transistor it should be kept out of satura- 
tion when turned on. When that is done, 
the transistor is said to be operating in the 
current mode. In that mode of operation. 
the off states arc identical to those in the 
saturated mode. while the on states differ 
in that in the current mode the transistor is 
kept just slightly out of saturation. (The 
excess charge in the base is kept to a 

minimum.) 
In the current mode of operation, the 

transistor can be kept off by a resistor - 
battery combination connected between 
the base and ground. That is shown in the 
current -mode switching circuit shown in 
Fig. 4. Note that there is also a resistor - 
battery-diode combination in the emitter 
circuit of the transistor; let's take a closer 
look at it. 

Diode DI is kept turned on at all times 
because of the polarity of the VEE supply. 
If a silicon junction diode is used. about 
0.7 volt is across the device. If there is no 
voltage between ground and the base. 

la. 4 -A 15AI Mill' AMU 
netted between the base and ground in a cur- 
rent -mode switching circuit. 

01

01

FIG. 4-A BATTERY AND RESISTOR are con
nected between the base and ground in a cur
rent-mode switching circuit.

Vee

Capacitor CB is used to increase the posi
tive drive on the transistor at the instant
that VIN is applied. Its capacitance can be
calculated mathematically, but it is best
that the circuit be built and different ca
pacitors placed across RBuntil it is deter
mined which capacitor will provide you
with reasonable performance in a particu
lar switchin g application.

Anothe r factor that you may run into
when designing a switching circuit is
latch-up. In that situation, the reverse
voltage applied to the base circuit is insuf
ficient to bring conduction down to its
lowest level. Instead, collector current
drops only to some level above the desired
minimum. That low current is determined
by the point where the load line crosses
the breakdown section of the collector
curve . (The breakdown portion of the
curve is illustrated in Fig. 3. It is the
vertical sections of curves I, 2 and 3.)
Should latch-up occur, increase the nega
tive or reverse-bias voltage that is applied
to the base circuit.

Current mode
To improve the switching speed of a

transistor it should be kept out of satura
tion when turned on . When that is done,
the transistor is said to be operating in the
current mode. In that mode of operation ,
the off states are identical to those in the
saturated mode , while the on states differ
in that in the current mode the transistor is
kept just slightly out of saturation. (The
excess charge in the base is kept to a
minimum.)

In the current mode of operation , the
transistor can be kept off by a resistor
battery combination connected between
the base and ground. That is shown in the
current-mode switching circuit shown in
Fig. 4. Note that there is also a resistor
battery-diode combination in the emitter
circuit of the transistor; let's take a closer
look at it.

Diode Dl is kept turned on at all times
because of the polarity of the V EE supply.
If a silicon junction diode is used, about
0.7 volt is across the device . If there is no
voltage between ground and the base ,

LOAD
LINE

Vee
FIG. 3-IN THE AVALANCHE SWitching-mode
transistors operate in the breakdown region of
their characteristic curves .

"delay time " is also used to describe that
turn-on period .

After the positive input voltage has
been removed, the negative ( - VBB) sup
ply takes over to restore the transistor to
an off state. But that does not occur in
stantly. First, the base current becomes
negative for a while , but eventually the
base-emitter jun ction ceases to conduct
current in either direction. As for the
base-emitter voltage and collector cur
rent, they remain positive for a short inter
val after the positive switching voltage has
been removed. The time it takes for the
collector current to drop to 90% of its
maximum after the positive voltage has
been removed is called storage time. It is
caused by the capacitances formed in the
transistor when it is in saturation. Those
capacitances are charged when the tran
sistor conducts and discharged relatively
slowly after the transistor has been turned
off.

Capacitor CB is not an essential com
ponent in the circuit. It is included only to
increase the switching speed. To deter
mine what its capacitance must be you
must first determine the saturation cur
rent, IC(sAT)' of the transistor; it is equal
to VCC/RL' Next , calculate what Rx
should be by setting it equal to VBB/ICBO
where IcBO is the collector-to-base leak
age current when the transistor is operat
ing at its maximum temperature .
Continue the design by plotting the load
line for the collector circuit as shown in
Fig. 1. From that plot, estimate the ap
proximate base current , IBs , at the point
where the load line crosses the transistor's
saturation resistance curve. In Fig. I, it is
about midway between IB4 and IB5. If the
maximum voltage applied to the input of
the circuit is VIN(max)'

Rs = VIN(max/lss - lcso

-I

VBB :
I

FIG. 2-CURRENT FLOWS through RL when a
positive pulse is applied to VIN. The flow is
stopped when that pulse Is removed.

+

Vee

IM A X on the Ic axis. You'll note that even
when the transistor is fully turned on by
the application of a large curren t to the
base , the collector current cannot reach
1M AX if the device's load line is as drawn
in Fig. I. The maximum current that flows
is determined from the point where the
load line crosses the saturation resistance
curve. Collector current at the intersec
tion of the two lines is at its maximum . It
cannot be made any larger no matter how
much the base current is increased .

Saturation and current modes of opera
tion function only if a steady input voltage
is applied to the base circuit of the transis
tor to keep it in either the on or off state.
Examine the circuit shown in Fig. 2. The
tran sistor is kept in the off state by the
presence of - VBB at the base . That sup
ply applies a negative voltage to the base
with respect to the emitter. That negative
voltage keeps the transistor turned off.
When a sufficiently positive voltage is
applied between the base and emitter at
input VIN , the trans istor is on and collec
tor current flows. Thus the applied volt
ages determine the state of the transi stor
and whether or not there is any collector
current flowing through RL.

Saturation mode
Switching is not instantaneous , es

pecially in the saturation mode of opera
tion . It takes time for the transistor to go
from an off state to an on state as well as
from an on state to an off state. Let's start
our examination of the saturation mode
by assuming the transi stor is turned off.
We'll be referring to Fig. 2 once again as
we proceed through the following discus
sion.

When a positive pulse of voltage is ap
plied to VIN , it is also applied to the base
of the transistor. That positive pulse
causes base current to flow instantly, but
there is a lapse of time before the base
emitter voltage reaches even a O-voltlevel.
Collector current , on the other hand, does
not start to flow until the base-emitter volt
age is just above zero. The time between
the applicat ion of the positive voltage to
the base and the instant that the collector
current reaches 90% of its maximum, is
referred to as the turn-on time. The phrase

(j)
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only that diode voltage would be between 
the base and emitter of the transistor. 
keeping it turned on. But the transistor 
does get turned off due to the presence of 
the - Vtru supply. To keep the transistor 
turned off. Vßß must be large enough to 
counter the voltage across the diode. 

The real significance of the emitter cir- 
cuit is seen when the transistor is turned 
on by a positive pulse at VIN. If there's 
only a resistor in the emitter circuit. or a 

short as in Fig. 2. the collector current 
will be equal to the beta of the transistor 
multiplied by the base current IIN. If IIN is 

sufficiently large. the collector current 
can be driven into saturation. But the 
presence of DI. RE and VGt. in the emitter 
circuit prevents that from happening so 
that the maximum transistor current level 
is less than its saturation current. That 
maximum is set by the components in the 
emitter circuit. 

Because of the orientation of the diode 
in the circuit. no current from the emitter 
can flow through it. But it does limit the 
current through RE because of the 0.7 volt 
developed across the diode. The current 
flowing through RI. is the maximum cur- 
rent that can flow through the emitter or 
collector circuit of the transistor. With 
that as the current limit when the transis- 
tor is turned on, the transistor will stay out 
of saturation if Va./RI_ is greater than is 
the current in RE. For practical purposes. 
the current through RL should be limited 
to a maximum of VEE /RE. 

Avalanche mode 
In current- and saturation -mode 

switching. a voltage with a specific polar- 
ity must be maintained at the base of the 
transistor to keep it either in an on or an 
off state. The relative polarity of the ap- 
plied voltage depends on whether you 
want to keep the transistor turned on or 
off. In the avalanche switching -mode. 
however, an instantaneous pulse is all that 
is required to keep the transistor in either 
an on or off state. An additional advan- 
tage for that arrangement is that the circuit 
switches at almost the instant that the 
switching pulse is applied. 

The circuit used in that mode of opera- 
tion is basically the same as is used for the 
saturation mode (see Fig. 2). Now. 
however. CH is not needed to improve the 
switching speed. for it is quite rapid even 
without the capacitor in the base circuit. 
In addition. the VC.(. voltage in the ava- 
lanche mode of operation is quite high. so 

that operation of the transistor is in the 
voltage breakdown region of the collector 
characteristic. The characteristic curves 
in that breakdown region. along with the 
load line for RI , are shown in Fig. 3. 

Curve I shows the collector characteris- 
tics when the base current is 0 mA: curve 
2 is the collector voltage- current relation- 
ship when the base current is somewhat 
negative. Curve 3 is for the case where the 
base current is very negative but within 
the region where the transistor will not he 

destroyed. (Reverse base current ob- 
viously depends to a large degree upon 
the reverse base voltage applied for test 
purpose to the hase circuit.) Besides the 
load line, the other curves shown illus- 
trate the usual transistor characteristics 
when the base current is positive. The 
latter group of characteristics is the one 
usually shown on data sheets. 

When the transistor is idling. assume 
that the negative base voltage. - Vim, is 
of such magnitude that the transistor idles 
at point a on curve 2. A positive voltage at 
VIN will push the idling point to a second 
curve. That second curve is determined by 
the magnitude of the positive voltage ap- 
plied to the base. If we assume that that 
curve is for IB = 0, then the new idling 
point is at B on curve I. It remains on that 
curve as long as a base voltage is applied. 
At the instant the positive voltage is re- 
moved. the on -point drops to point C on 
curve 2 because only - VBB remains to 
bias the base- emitter junction. The tran- 
sistor keeps idling at that point despite the 
absence of any voltage or additional 
pulse. It is stable because the slope of the 
load line. I /RI , is less than the slope of 
the transistor curve. Ordinarily, a point on 
that portion of the curve would not be 
stable because of the transistor's negative 
resistance. But in this case, operation 
does not shift from point C because of the 
relative slopes of the load line and transis- 
tor curve. 

A negative pulse must be applied to the 
circuit in order to turn the transistor off or 
to lower the collector -current level. If the 
negative pulse is of sufficient magnitude. 
the collector current will drop to point D 
on curve 3. When idling there. the transis- 
tor remains turned on. But at the instant 
the negative pulse is removed, operation 
reverts to a point on curve 2. That point is 
point E. Because the slope of the transis- 
tor curve around point E is less than the 
slope of the load line. the transistor can- 
not remain in an idling condition at that 
point. If the transistor is idling in the off 
state. it reverts rapidly to point A. the 
starting point. Here. current is at a mini- 
mum and the transistor is effectively turn- 
ed off. 

Switching FET's 
Even though their switching speed is 

slower than that of bipolar devices. FET's 
have the advantage of superior on -to -off 
current ratios. The slower switching 
speed is due to the FET's large internal 
capacitances. 

The characteristic curves of an n -chan- 
nel FET, and the load line for the drain 
circuit. are shown in Ag. 5. Although the 
curves shown are not of any particular 
device. they can be used to describe the 
switching action of the FET in general. A 
schematic of an FET switching circuit is 
shown in Fig. 6. 

With no positive voltage applied at 
VIN, a negative voltage exists between the 
source and gate due to the - VG,c; supply. 

loss 
VGG 

VGS W.5 

vGS - 

VGS 0.5 

vGS- t 

VG5-3 

VG5- 5 

VG5 -7 
vrs - 8 vas 

VL)O 

FIG. 5 -THE CHARACTERISTIC CURVES of a 
typical FET. as well as a load line for the device. 
is shown here. 

If that voltage is more negative than -8 
volts (that is the pinch -off voltage for the 
device we are examining) very little cur- 
rent flows through the drain circuit. This 
can be found from the curves: note that ID 
is very low when V(;s = - 8. Thus, drain 
current is negligible because the transistor 
is operating in the pinch -off region. 

A positive voltage at VIN, or 0 -volt at 
the gate. puts the operation of the transis- 
tor at the upper end of the ID range where 
conduction is at a maximum. No matter 
what the collector load is, current flows 
through it. 

FET switches can be considered in an- 
other way. When the transistor current is 
at a minimum. operation is in the pinch - 
off region (the right hand section of the 
curves). Because the curves there are al- 
most parallel to the x -axis. the drain resis- 
tance is extremely high. That high 
resistance limits the drain current to min- 
ute levels. 

Once it has been turned on, the FET 
operates in the ohmic region (the left - 
hand portion of the curves). In the ohmic 
region the characteristic is almost vertical 
and the drain resistance is extremely low, 
permitting relatively large amounts of 

FIG. 6-AN FET SWITCHING CIRCUIT. In such a 
circuit, the ratio of the on and off resistances Is 
very high. 

only that diode voltage would be between
the base and emitter of the transistor,
keeping it turned on . But the transistor
does get turned off due to the presence of
the - VBB supply. To keep the transistor
turned off, VBB must be large enough to
counter the voltage across the diode .

The real sign ificance of the emitter cir
cuit is seen when the transistor is turned
on by a posi tive pulse at VIN . If there's
only a resistor in the emitter circuit, or a
short as in Fig. 2, the collector current
will be eq ual to the beta of the transistor
multiplied by the base current lIN ' Ifl IN is
sufficient ly large , the collector current
can be dr iven into saturation. But the
prese nce of D I, RE and VEEin the emitter
circuit prevents that from happening so
that the maximum transistor current level
is less than its saturation curre nt. Tha t
maximum is set by the components in the
emitter circuit.

Because of the orientation of the diode
in the ci rcuit, no current from the emitter
can flow thro ugh it. But it does limit the
current through RE because of the 0 .7 volt
developed across the diode. The current
flowing through RE is the maximum cur
rent that can flow through the em itter or
collec tor circuit of the transistor. With
that as the current limit when the trans is
tor is turned on , the transistor will stay out
of satura tion if Vcc/RL is greater than is
the curren t in RE. For practical purposes,
the current through RL should be limited
to a maximum of VEE/RE'

Avalanch e mode
In c urre nt- and sa turation -mode

switchi ng, a voltage wit h a specific po lar
ity must be maintained at the base of the
transistor to keep it either in an on or an
off state. The relative polarity of the ap
plied voltage depends on whether you
want to keep the transistor turned on or
off. In the avalanc he switching-mode,
however, an instantaneous pulse is all that
is required to keep the transistor in either
an on or off sta te . An additional advan 
tage for that arra nge me nt is that the circuit
switches at almost the instant that the
swi tching pulse is applied.

The circuit used in that mode of opera
tion is basically the same as is used for the
sa tura tio n mo de (see Fig. 2). Now,
however, CB is not needed to improve the
switching speed, for it is quite rapid even
without the capacitor in the base circuit.
In addi tion, the Vee voltage in the ava
lanche mode of ope ration is quite high , so
that operation of the transistor is in the
voltage breakdown regio n of the collector
characteristic . The characteristic curves
in that breakdown regio n, along with the
load line for RL , are show n in Fig . 3.

Curve I shows the collec tor characteris
tics when the base current is 0 mA; curve
2 is the collector voltage -curren t relation
ship whe n the base current is somewhat
negative. Curve 3 is for the case where the
base curre nt is very negative but within
the region where the transistor will not be

destroyed. (Reverse base current ob
viously depends to a large degree upon
the reverse base voltage app lied for test
purpose to the base circuit.) Besi des the
load line, the other curves show n illus
trate the usual transistor characteristics
when the base current is positive. The
latter group of characteristics is the one
usually shown on data sheets .

When the transistor is idling, assume
that the negative base voltage , - VBB' is
of such magnitude that the transistor idles
at point a on curve 2. A posi tive voltage at
VIN will push the idling point to a seco nd
curve . That second curve is determined by
the magnitude of the positive voltage ap
plied to the base . If we assume that that
curve is for IB = 0, the n the new idling
point is at B on curve I. It remains on that
curve as long as a base voltage is applied .
At' the instant the pos itive voltage is re
moved, the on-poi nt drops to poi nt C on
curve 2 because only - VBB remai ns to
bias the base-emitter junction. The tran
sistor keeps idling at that poi nt despite the
absence of any voltage or add itiona l
pulse . It is stable because the slope of the
load line, I/RL , is less than the slope of
the transistor curve . Ordinarily, a poin t on
that portion of the curve would not be
stable because of the transistor 's negative
resis tance . But in thi s case , operation
does not shift from point C because of the
relative slopes of the load line and tran sis
tor curve.

A nega tive pulse must be applied to the
circ uit in order to turn the transistor off or
to lower the collector-current level. If the
negative pulse is of sufficient magnitude ,
the collector current will drop to point D
on curve 3. When idling there, the transis
tor remains turned on. But at the instant
the negative pulse is remove d, operation
reverts to a point on curve 2. That point is
point E . Because the slope of the transis
tor curve around point E is less than the
slope of the load line , the transistor can
not remain in an idling condition at that
poin t. .If the transistor is idling in the off
state, it reverts rapid ly to poi nt A, the
starting poin t. Here , current is at a mini
mum and the trans istor is effectively turn 
ed off.

Switching FET's
Even though their swi tching speed is

slower than that of bipo lar devices, FET's
have the advantage of supe rior on-to-off
current ratios. The s lower sw itching
speed is due to the FET's large interna l
capacitances.

The characteristic curves of an n-chan
nel FET, and the load line for the drain
circuit , are shown in Fig. 5. Although the
curves shown are not of any part icular
device, they can be used to describe the
switching action of the FET in general. A
schematic of an FET switching circuit is
shown in Fig. 6.

With no positive voltage applied at
VIN' a negati ve voltage exists between the
source and gate due to the - VGG supp ly.

YGS = +0.5

YGS = 0

YG S = - 0.5

YGS =- 1

YGS =- 3

YGS = - 5
YGS = - 7
YGS = - 8

Yoo
FIG. 5-THE CHARACTERISTIC CURVES of a
typ ical FET,as well as a load line for the device,
is shown here.

If that voltage is more negative than - 8
volts (that is the pinch-off voltage for the
device we are examining) very little cur
rent flows throu gh the drain circuit. This
can be found from the curves ; note that ID
is very low when VGS = - 8. Thus, drain
current is negligible because the transi stor
is operating in the pinch-off region.

A positive voltage at VIN , or O-volt at
the gate, puts the ope ration of the transis
tor at the upper end of the ID range where
conduction is at a maxim um . No matter
what the collector load is , current flows
through it.

FET switches can be considered in an
.other way. When the transistor current is
at a minimum, operation is in the pinch
off region (the right hand section of the
curves). Becau se the curves there are al
most para llel to the x-axis , the drain resis
tance is ex tre me ly high . That high
resis tance limits the drain current to min
ute levels.

Once it has been turned on , the FET
operates in the ohmic region (the left
hand portion of the curves). In the ohmic
region the characteristic is almost vertica l
and the drain resistance is extremely low,
permitting relati vely large amounts of

FIG. 6-AN FET SWITCHING CIRCUIT. In such a
circuit, the ratio of the on and off resistances Is
very high .
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drain current to flow. Those respective on 
and off resistances make the on -to -off cur- 
rent ratio of an FET extremely high. 

IC switches 
The 555 IC has been used as a time 

delay switch (among other things) for over 
a decade. Its operation revolves around 
three circuits -a comparator. an S -R flip 
flop. and an inverter. The comparator can 
be an op -amp without a feedback circuit. 
as shown in Fig. 7 -a. In the circuit. a fixed 
voltage is applied to one input terminal 
while a variable voltage is applied to the 
other. Whether the output will be at 
+ Vcc or at - Vcc, the positive or nega- 
tive supply voltage, depends upon the rel- 
ative magnitudes and polarities of the 
voltages applied to the two input termi- 
nals. Note that in some circuits, - Vcc is 
set equal to 0 volts, so that the output from 
the op -amp will vary from 0 to + Vcc. 

NON -INVERTING' 
INPUT 

INVERTING 
INPUT 

I.VCC 

OUTPUT 

-Vcc 

FIG. 7 -THE THREE MAJOR circuits in a 555 
timer IC. They are a comparator (a). an S -R flip 
flop M. and a Nor gate (c). 

Suppose a fixed +5 volts is applied to 
the non -inverting input of the comparator 
and less than + 5 volts (or even a negative 
voltage) is applied to the inverting input; 
then the output will be + Vcc volts. 
Should the voltage at the inverting input 
be greater than + 5. regardless of how 
little. the output becomes - Vcc. In a 

similar fashion. if the inverting input is set 
at a fixed + 5 volts, the output is minus 
Vcc when the voltage at the non -inverting 
input is less than + 5 volts. and is + Vcc 
when the voltage at the non -inverting In- 
put is higher than + 5 volts. 

To sum up. the comparator compares 
the respective voltages at its input termi- 
nals. If the voltage at the non -inverting 
input is greater than that at the inverting 
input, the output is + Vcc. and if the 
voltage at the non -inverting terminal is 
less than that at the inverting terminal. the 
output is - Vcc. The change in polarity at 
the output occurs when the two input volt- 
ages are identical. 

The second circuit in the IC is an S -R 
flip -flop; it is shown symbolically in Fig. 
7 -b. By itself. a flip -flop is a switch that's 
made up of digital logic circuits. In the 
type of flip -flop considered here. when 
the S terminal is low while the R terminal 
is high (the actual voltage levels for the 
high and low depend upon the flip -flop), 
the 0 output is high. Should the condi- 
tions at the R and S inputs be reversed, the 

Q output is low. 

Next. let's look at what happens when 
an input that's high is taken low again. 
Say. for instance. that the R input is high 
and the S input is low. When the R input is 
taken low again. the Q output does not go 
low again as you might expect; instead it 
is latched high and will remain so until the 
S input is taken high. If the conditions 
were reversed (i.e. the S input high and 
the R input low) the Q output would re- 
main low until the R input is taken high. 
When both inputs are low the output re- 
mains in its previous state. Thus. this flip - 
flop can act as a switch. To change the 
state at the output all you need to do is 
reverse the states of the voltages at the 
inputs. In this type of flip -flop. care 
should be taken to prevent both inputs 
from being taken high at the same time. 

The third circuit in the 555 is an inver- 
ter, often called a Nor gate; the symbol for 
that circuit is shown in Fig. 7 -c. It gets its 
name from the fact that its output is the 
inverse of its input. Specifically, when the 
input to the gate is high the output is low. 
and vice versa. 

A functional block diagram of a 555 is 

capacitor connected to pin 6. The time it 
takes to charge the capacitor is instrumen- 
tal in determining the time it takes for the 
output to switch from a high to a low state. 
The charging process can take place only 
after a negative pulse has been applied to 
pin 2. Pin 7 is connected to pin 6 so that 
the capacitor will discharge after the inter- 
nal transistor. QI, connected to pin 7 has 
been turned on. All of the external com- 
ponents and connections we've discussed 
are shown in Fig. 9. 

Before power is applied to pin 5, it is at 
ground potential because the capacitor 
connected there is fully discharged by the 
two identical internal resistors that run 
from it to ground. A slight potential may 
exist at pin 6 because the "hot" terminal 
of the capacitor in the timing circuit. CT, 
is brought only close to ground potential 
through the internal discharging transistor 
(QI via pin 7), but is never precisely at 
ground. The slight voltage on the capaci- 
tor is duc to the existence of a saturation 
voltage in the discharging transistor. just 
as it exists in any other transistor. That 
voltage. however small. is always across 

FIG. E- FUNCTIONAL UWCK UTALIHAM OT a 555 limer IG. 
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shown in Fig. 8. In it you can see how the 
three circuits weve just discussed are 
used in that device. The IC is idling when 
a voltage higher than 2Vccß is applied to 
pin 2. A 0.01 -p.F capacitor is usually con- 
nected between pins 5 and I; that stabil- 
izes the DC voltage at the input to 
comparator A. The switched voltage from 
the IC is developed across a load resistor. 
Rt . or some other device. That load is 
connected between pins 3 and 8. 

In addition to the above, an R -C timing 
network is connected between pins 8 and 
I. with the junction of the resistor and 

vcc 

FIG 9- SWITCHING CIRCUIT usina a 555 
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capacitor connected to pin 6. The time it
takes to charge the capacitor is instrumen
tal in determining the time it takes for the
output to switch from a high to a low state.
The charging process can take place only
after a nega tive pulse has been applied to
pin 2 . Pin 7 is connected to pin 6 so that
the capaci tor will discharge after the inter
nal transistor, QI, connected to pin 7 has
been turned on. All of the external com
ponents and connec tions we've discussed
are shown in Fig. 9.

Before power is applied to pin 5, it is at
ground potenti al because the capaci tor
connected there is fully discharged by the
two identical internal resistors that run
from it to ground . A slight potenti al may
exist at pin 6 because the " hot" termin al
of the capac itor in the timing circuit , CT,

is brought only close to ground potenti al
through the intern al discharging transistor
(QI via pin 7), but is never precisely at
ground. The slight voltage on the capac i
tor is due to the existence of a saturation
voltage in the discharging transistor, just
as it exists in any other transi stor. That
voltage , however small, is always across

R

Vee

r
I
I
I
I

shown in Fig. 8. In it you can see how the
three circ uit s we ' ve ju st discu ssed are
used in that device . The IC is idling when
a voltage higher than 2Vcc/3 is appli ed to
pin 2 . A O.OI-f..LF capacitor is usually con
nected betwee n pins 5 and I; that stabil
ize s the DC voltage at th e input to
comparator A. The switched voltage from
the IC is developed across a load resistor,
RL , or some other device . Tha t load is
connec ted between pins 3 and 8.

In addition to the above, an R-C timing
network is connected between pins 8 and
1, with the junction of the resistor and

FIG. 8-FUNCTIONAL BLOCK DIAGRAM of a 555 time r IC.
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Next, let 's look at what happens when
an input that's high is taken low again.
Say, for instance , that the R input is high
and the S input is low. When the R input is
taken low aga in, the Q output does not go
low again as you might expec t; instead it
is latched high and will remain so until the
S input is taken high . If the conditions
were reversed (i.e. the S input high and
the R input low) the Q output would re
main low until the R input is taken high .
When both inputs are low the output re
mains in its previous state. Thus, this flip
flop can act as a switch . To change the
state at the outpu t all you need to do is
reverse the states of the voltages at the
inp uts. In th is type of flip-flop, care
should be taken to prevent both inputs
from being taken high at the same time .

The third circuit in the 555 is an inver
ter, often called a NOT gate; the symbol for
that circuit is shown in Fig. 7-c . It gets its
name from the fact that its outp ut is the
inverse of its input. Specifically, when the
input to the gate is high the output is low,
and vice versa .

A functional block diagram of a 555 is

b

~N~~-':NVERTINnG

INVERTING R ~
INPUT ~

+Vcc
S fi

FIG. 7-THE THREE MAJOR circuits in a 555
timer IC. They are a comparator (s), an S-R flip
flop (b), and a NOT gate (e).

Supp ose a fixed +5 volts is app lied to
the non- invertin g input of the comp arator
and less than +5 volts (or even a negative
voltage) is applied to the invert ing input ;
then the output will be + Vcc volts.
Should the voltage at the inverting input
be greater than + 5 , regardless of how
little , the output becomes - Vcc ' In a
similar fashion, if the inverting input is set
at a fixed +5 volts, the output is minus
Vcc when the voltage at the non-invert ing
input is less than + 5 volts, and is + Vc c
when the voltage at the non- invertin g in
put is higher than +5 volts .

To sum up, the comparator compares
the respect ive voltages at its input term i
nals . If the voltage at the non- inverting
input is greater than that at the inverting
input , the output is + Vcc- and if the
voltage at the non-inverting terminal is
less than that at the inverting terminal , the
output is - Vcc -The change in polarity at
the output occurs when the two input volt
ages are identical.

The seco nd circuit in the IC is an S-R
flip-flop; it is shown symbolica lly in Fig.
7-b . By itself, a flip-flop is a swi tch that's
made up of digital logic circuits. In the
type of flip-flop co nsidered here, when
the S term inal is' low while the R terminal
is high (the actual voltage levels for the
high and low depend upon the flip-flop),
the Q output is high . Should the condi
tions at the R and S input s be reversed , the
Q output is low.

drain current to flow. Those respective on
and off resistances make the on- to-off cur
rent ratio of an FET extremely high .

tc switches
The 555 IC has been used as a time

del ay switch (among other thin gs) for over
a decade. Its operation revolves around
three circuits-a comparator, an S-R flip
flop, and an inverter. The comparator can
be an op-arnp without a feedback circuit,
as shown in Fig. 7-a. In the circuit , a fixed
voltage is applied to one input terminal
while a variable voltage is applied to the
other. Whether the output wi ll be at
+ Vcc or at - Vcc- the positive or nega
tive supply voltage, depend s upon the rel
ati ve magnitudes and polarities of the
voltages applied to the two input termi
nals. Note that in some circuits , - Vcc is
set equ al to 0 volts , so that the output from
the op-amp will vary from 0 to + Vceo
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the transistor, and is consequently across 

the capacitor. As a result, voltage at the 

output of op -amp A is high at the instant 
that power is applied to the circuit. 

Voltage at the output of op -amp B is at 

zero because when power is initially ap- 

plied to the device. the non -inverting in- 
put of that op -amp is again grounded 
through an internal resistor in the IC. At 
the same time, the inverting input, which 
is tied to pin 2, is held at some value above 
2Vcc/3 as discussed above. That con- 
dition is one that must be satisfied if the 

555 is not to be triggered. 
The outputs from op -amps A and B are 

applied to the R and S inputs of the flip - 
flop respectively. Thus. when the output 
from op -amp B is low and the output from 
op -amp A is high, the Q output of the flip - 
flop is high.'But the signal available at pin 
3 of the 555 is low; that's because the 
output from the flip -flop is passed though 
the NOT gate before it is fed to pin 3. The 
discharge transistor, QI, is turned on by 
the high voltage at Q. The transistor shorts 
the timing capacitor, to maintain the sta- 

tus quo of the circuit and keep the output 
low. 

The initial low output level from the IC 
is maintained from the time that power is 

applied to the circuit until a negative pulse 
is applied to the trigger input. pin 2. That 
status quo is maintained because almost 
immediately following the application of 
power, the supply voltage is applied. via a 

resistor, to the inverting input of op -amp 
A. Because of that, a low is applied to the 
R input of the flip -flop. As for op -amp B. 
its output is maintained low because the 
idling voltage from the trigger input. pin 
2, which is high. is applied to the non - 
inverting input of that op -amp. As low 
voltages are at the R and S inputs of the 
flip -flop. the output from the IC cannot 
change states; it remains low. The dis- 
charge transistor remains turned on until 
the S input goes high. 

When a short negative pulse with a 

voltage of less than I /3Vcc is applied to 
pin 2, op -amp B's output goes high and 
that signal is applied to the S input of the 
flip -flop. That brings Q low. The low sig- 
nal is subsequently inverted by the NOT 

gate and is available as a high at pin 3 of 
the 555. In the meantime. the low at the 
output of the flip -flop. which is connected 
directly to QI , turns that discharging tran- 
sistor off. That, in turn, removes the short 
from across the timing capacitor, CT, al- 
lowing it to charge. When voltage across 
CT exceeds the voltage at pin 6, or is more 
than 2 /3V«., the state of op -amp A 
changes and a high appears at its output. 
(The output from op -amp B went low im- 
mediately after the trigger pulse was com- 
pleted.) That brings high. the output at 

pin 3 low, and the discharging transistor is 
once again turned on to discharge the tim- 
ing capacitor. 

The time it takes for the capacitor to 
charge and trip the circuits is I.IRTCT 
seconds. During that time, voltage at the 
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RI 

S2 
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output is high. It stays there until the 
charging period has been completed. The 
capacitor is then discharged. the output 
becomes low, and the circuit awaits the 
next negative pulse to start the next timing 
cycle. 

The charging cycle of the capacitor can 
be disturbed only by placing a low voltage 
pulse at the reset input of the IC, pin 4. 
That pulse turns on transistor Q2. which, 
in turn, turns on the discharging transis- 
tor. If the reset terminal is not to be used. 
it should be connected to a fixed high 
voltage such as the + Vcc supply. 

Latching relay 
Circuitry can be built around a mechan- 

ical relay so that its operation is controlled 
by a pair of momentary switches. Closing 
one switch closes the relay and closing the 
second switch opens it. A transistor cir- 
cuit that can be used to accomplish that 
goal is shown in Fig. 10. When SI is 
pressed. current flows through the the re- 
lay's coil and the contacts close. When S2 
is pressed. the current ceases to flow and 
the contacts open. Of course. a normally 
closed relay could be used in place of 
RYI; in that case the action of the relay is 
reversed. 

Let's start our look at the circuit by 
assuming that S2 has been pressed for an 
instant, thereby opening the circuit to the 
base of QI. No current flows through it or 
through Q2. so that the supply voltage. 
+ Vcc, is at the collector of Q2. This 
voltage is there because, in the absence of 
current, there is no voltage drop across the 
coil of the relay. The high voltage at the 
collector of Q2. and hence at the base of 
Q3, turns on the latter transistor. Collec- 
tor current through Q3 is limited only by 
R3. Because of the voltage drop across 
R3, there is close to 0 volt at the collector 
of Q3. That is fed back and causes 0 volt to 
also be applied to the base of Q1, keeping 
both QI and Q2 turned off so that current 
does not flow through the relay coil. 

Current will flow through the relay coil 
after SI has been pressed momentarily. 
When that is done, + Vcc is applied for 
an instant to the base of QI . That turns on 
QI as well as Q2. Because Q2 then con- 
ducts, current flows through the relay 
coil. A voltage, very close to zero. is at 
the collector of Q2 due to the voltage drop 
across the transistor. That is also applied 
to the base of Q3 but is insufficient to turn 
that device on. The collector voltage of 
Q3 is high because there is no voltage 
drop across R3. That relatively high volt- 
age is applied through DI, S2, and Rl, to 
the base of QI, keeping it and Q2 turned 
on. 

Multivibrators 
Two switching transistors are used to 

form a multivibrator. In their stable states, 
one transistor is turned on and one is turn- 
ed off. The purpose of a multivibrator is to 
switch (and possibly even keep switch- 
ing) the stable states of the two devices. 
To accomplish that, positive feedback is 
placed around the two transistors so that 
the circuit becomes unstable. That in- 
stability must be present if the states of the 
transistors are to be interchanged. 

There are three basic types of multi - 
vibrator circuits. In one of those. the 
bistable multivibrator, both transistors are 
in stable states -one transistor is on and 
the second one is off. When a pulse is 
applied to the circuits. the states of the 
device reverses. The transistors remain in 
their new states until another pulse is ap- 
plied; that once again reverses the states of 
the devices. 

The second group of multivibrators are 
monostable. Here, the two transistors as- 
sume specific states. depending upon the 
circuitry. States are interchanged after a 

pulse has been applied but they do not 
remain indefinitely in those new states. 
After a period of time, the transistors in 
the monostable multivibrator revert to 
their original states. The time they remain 
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the transistor, and is con sequently across
the capacitor. As a result, voltage at the
output of op-amp A is high at the instant
that power is applied to the circuit.

Voltage at the output of op-amp B is at
zero because when power is initially ap
plied to the device , the non-inverting in
put of that op-amp is again grounded
through an internal resistor in the IC . At
the same time, the invert ing input, which
is tied to pin 2, is held at some value above
2Vee/3 as discussed above. That con
dition is one that must be satisfied if the
555 is not to be triggered .

The outputs from op-amps A and B are
applied to the Rand S inputs of the flip
flop respec tively. Thu s, when the output
from op-amp B is low and the output from
op-amp A is high , the Qoutput of the flip
flop is high.But the signal available at pin
3 of the 555 is low; that's becau se the
output from the flip-flop is passed though
the NOT gate before it is fed to pin 3. The
discharge transistor, QI, is turned on by
the high voltage atQ.The transistor shorts
the timing capacitor, to maintain the sta
tus quo of the circuit and keep the output
low.

The initial low output level from the IC
is maintained from the time that power is
applied to the circuit until a negative pulse
is applied to the trigger input, pin 2. That
status quo is maintained because almost
immediately following the application of .
power, the supply voltage is applied , via a
resistor, to the inverting input of op-amp
A. Because of that, a low is applied to the
R input of the flip-flop. As for op-amp B,
its output is maintained low because the
idling voltage from the trigger input , pin
2, which is high, is applied to the non
inverting input of that op-arnp, As low
voltages are at the R and S inputs of the
flip-flop, the output from the IC cannot
change states; it remains low. The dis
charge transistor remains turned on until
the S input goes high .

When a short negative pul se with a
voltage of less than 1I3Vee is applied to
pin 2, op-amp B's output goes high and
that signal is applied to the S input of the
flip-flop. That brings Q low. The low sig
nal is subsequently inverted by the NOT
gate and is available as a high at pin 3 of
the 555 . In the meantime, the low atthe Q
output of the flip-flop, which is connected
directly to QI , turns that discharging tran
sistor off. That , in turn, removes the short
from across the timing capacitor, CT, al
lowing it to charge . When voltage across
CTexceeds the voltage at pin 6 , or is more
than 2/3V ee , the state of op- amp A
changes and a high appears at its output.
(The output from op-amp B went low im
mediately after the trigger pulse was com
pleted.) That brings Q high , the output at
pin 3 low, and the discharging transistor is
once again turned on to discharge the tim
ing capacitor.

The time it takes for the capac itor to
charge and trip the circuits is 1.IRTCT
seconds. During that time, voltage at the

51 (N.D.)

01 52
o ~ (N.C.)

output is high . It stays there until the
charging period has been completed. The
capacitor is then discharged, the output
becomes low, and the circuit awaits the
next negative pulse to start the next timing
cycle .

The charging cycle of the capacitor can
be disturbed only by placing a low voltage
pulse at the reset input of the IC, pin 4.
That pulse turns on transistor Q2, which ,
in turn, turns on the discharging transis
tor. If the reset terminal is not to be used ,
it should be connected to a fixed high
voltage such as the +Vee supply.

Latching relay
Circuitry can be built around a mechan

ical relay so that its operation is controlled
by a pair of momentary switches . Closing
one switch closes the relay and closing the
second switch opens it. A transistor cir
cuit that can be used to accomplish that
goal is shown in Fig. 10. When Sl is
pressed, current flows through the the re
lay's coil and the contacts close . When S2
is pressed , the current ceases to flow and
the contacts open. Of course, a normally
closed relay could be used in place of
RYI; in that case the action of the relay is
reversed .

Let 's start our look at the circuit by
assuming that S2 has been pressed for an
instant, thereby opening the circuit to the
base of Q1. No current flows through it or
through Q2, so that the supply voltage ,
+Vee, is at the collector of Q2 . This
voltage is there because, in the absence of
current , there is no voltage drop across the
coil of the relay. The high voltage at the
collector of Q2, and hence at the base of
Q3, turns on the latter transistor. Collec
tor current through Q3 is limited only by
R3. Because of the voltage drop across
R3, there is close to 0 volt at the collector
of Q3 . That is fed back and causes 0 volt to
also be applied to the base of QI, keeping
both QI and Q2 turned off so that current
does not flow through the relay coil.

Current will flow through the relay coil
after Sl has been pressed momentarily.
When that is done, +Vee is applied for
an instant to the base of Q1. That turns on
QI as well as Q2. Because Q2 then con
ducts, current flows throu gh the relay
coil. A voltage , very close to zero, is at
the collector of Q2 due to the voltage drop
across the transistor. That is also applied
to the base of Q3 but is insufficient to turn
that device on . The collector voltage of
Q3 is high because there is no voltage
drop across R3. That relatively high volt
age is applied through Dl , S2, and RI , to
the base of QI, keeping it and Q2 turned
on.

Multivibrators
Two switching transistors are used to

form a multivibrator. In their stable states ,
one transistor is turned on and one is turn
ed off. The purpose of a multivibrator is to
switch (and possibly even keep switch
ing) the stable states of the two devices.
To accomplish that , positive feedback is
placed around the two transistors so that
the circuit becomes unstable . That in
stability must be present if the states of the
transistor s are to be interchanged.

There are three basic types of multi
vibrator circuits . In one of those, the
bistable multivibrator, both transistors are
in stable states--one transistor is on and
the second one is off. When a pulse is
applied to the circuits, the states of the
device reverses. The transistors remain in
their new states until another pulse is ap
plied ; that once again reverses the states of
the devices .

The second group of multivibrators are
monostable. Here , the two transistors as
sume specific states, depending upon the
circuit ry. States are interchanged after a
pulse has been applied but they do not
remain indefinitely in those new states.
After a period of time , the transistors in
the monostable multi vibrator revert to
their original states . The time they remain
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FIQ 

in the switched state depends upon a time 
constant in the circuit. 

The last group of circuits are referred to 
as astable multivibrators. In those circuits 
no pulse is required to cause the transis- 
tors to change states; they do so continu- 
ously. 

Bistable multivibrator 
A bistable multivibrator circuit is 

shown in Fig. 11. Assume that when 
power is applied Ql is on and in saturation 
while Q2 is turned off. If that is the case, 
the collector of QI is at about ground 
potential while the collector of Q2 is at 
+ Vcc. Transistor Q2 is kept off because 
no current is supplied to its base through 
RI.2; that's because of the 0 volts at the 
collector of Ql. At the same time, the 
- Vßß supply is applying a reverse bias 
voltage to the base through Rß2. Transis- 
tor QI is kept turned on despite the fact 
that the - Vßß supply is applied to its 
base. That is because there is a current 
flowing through RFI; that current is due to 
the voltage at the collector of Q2. The 
states of QI and Q2 are interchanged if a 

negative pulse is applied to the base of QI 
to turn it off while Q2 gets turned on. 
After that, the transistors remain in their 
newly acquired states. A similar change 
of states can be accomplished by applying 
a positive pulse to the base of Q2 to turn it 
on. 

For the circuit to behave as described, 
several design criteria must be satisfied. 

1. The values of Rc1 and Rc2 (as they 
are identical well simply refer to 
their value as Rc from now on) must 
be less than Vcc ICisatr Ictsan is 
the minimum saturation current of 
the transistor 

2. Assume that RBI = Re2 = R. To 
keep the off transistor in that state. 
VBB RB must be greater than the 
leakage current. Icho, of the off 
transistor at the maximum tem- 
perature at which it is to be used 

3 Assume that RF1 RF2 RF. For 
the transistor to be in saturation. 
beta multiplied by Rc must be 
greater than RF. The Beta of both 
transistors should be about the 
same. 

4 To keep the on transistor in satura- 
tion. the base current must be 

IC (sat) 

Vcc VBB 

f;(Rc / 

Monostable multivibrator 
A monostahle multivibrator is shown 

Fig. 12. In that circuit, QI is kept turned 
on because the + Vcc supply provides 
base current to that transistor through 
RBI. Transistor Q2 remains off because of 
the negative voltage applied to its base 
from the - VBB supply. Those states are 
interchanged after a negative pulse has 
been applied to the base of Ql. When such 
a pulse is applied. QI is turned off and the 
voltage at the collector jumps to + Vcc. 

11-A BISTABI E MULTIVIBRATÛR ran re- 
main in either of two states for an indefinite 
period of time. 

That voltage is applied to the base of Q2 
through Rcl and RI,. turning that device 
on. Transistor Q2 remains on until after 
capacitor CI has had time to discharge 
through Q2 and RBI. The time that Q2 
remains on, is equal to about 0.69RBICI. 
After that time. the transistors return to 
their original states. 

For this circuit to perform properly, the 
following circuit details must be satisfied. 

1. 01 is on when Vcc'Rcl is greater 
than (3(Vcc RBI) 

2. From the transistor's specifica- 
tions. determine the saturation volt- 
age. VCElsati, of Q2. If that 
information is not available. as- 
sume it to be 0.5 volt for a small 
signal transistor and 2 volts for a 
large power device. Use intermedi- 
ate values for intermediate size de- 
vices The base -emitter voltage. 
VBE1, due to VCEti is 
VCElsatix Reg /(RF- RB2). The 
base -emitter voltage, VBE2, due to 
the - VBB supply. is - VBB x RF 
(RF- RB). 02 is off when 
VBE1 VBE2 is negative 

Astable Multivibrator 
The multivibrator behaves as an os- 

cillator when used in an astable circuit. In 
that arrangement, both transistors are 
usually in identical circuits with the col- 
lector of one transistor coupled through a 

capacitor to the base of the second. The 
states of both devices keep changing from 
on to off, and back again. at a fixed rate. A 
basic arrangement of an astable multi - 
vibrator is in Fig. 13. 

Re 

././ CC 

IEGATIVE 
MI LSE 
NpP-U 

-T, 
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R52 
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FIG 12 -A MONOSTABLE MULTIVIBRATOR has 
only one stable state. 

FIG. 13 -AN ASTABLE MULTIVIBRATOR 
Changes states continuously. 

Start by assuming that QI is turned 
fully on and is in saturation while Q2 is 
off. Because the collector of Q2 is at 
+ Vcc, C2 charges to just under + Vcc, 
with the polarity as shown in the diagram. 
(The curved side of the capacitor repre- 
sents the side at the lower potential.) 

Capacitor CI was charged, with the po- 
larity as shown, during the previous half - 
cycle. When CI is discharged. a base cur- 
rent flows in Q2 due to the current flowing 
through RB2; the current in the resistor is 
caused by + Vcc. The presence of a base 
current turns Q2 on. putting its collector 
as well as the positive side of C2. at 
ground potential. 

Because the voltage across C2 has the 
polarity shown. the base of Ql is placed at 
a negative voltage with respect to ground. 
That turns QI off. While QI is off, CI 
charges, with the polarity shown. to just 
under + Vcc, just as C2 did when the 
transistors were in their previous states. In 
the meantime. C2 is being discharged 
through RBI so there is no voltage left 
across C2 and thus none applied to the 
base of Ql. Transistor QI is turned on 
because the only major factors that now 
affect its base current are + Vcc and RBI. 
Transistor Q2 is turned off because of the 
negative voltage at its base. It is negative 
because the positive end of CI is at ground 
potential after QI has been turned on. 

The process continues without a stop. 
The time for switching from one state to 
the other is 0.69RBIC2 or 0.69RB2CI. If 
RBI is not equal to RB2 and CI is not equal 
to C2. then the time in which the transis- 
tors are in alternate states differ. Should 
RBI = RB2 = RB and C1= C2 = C. both 
switching times are identical. Fully sym- 
metrical squarewave cycles will then be 
seen at the collector of either QI or Q2. 
The period of the full cycle is 1.38RBC 
and the frequency will be l /1.38RBC. 

More switching devices 
In this article. sw itching circuits using 

bipolar transistors. FET's, and IC's were 
described. But there are other semicon- 
ductor devices designed to perform as 
switching devices. Those include UJT's, 
SCR's. PUT's, and so on. Those and simi- 
lar devices will be discussed in our next 
article. R -E 

FIG. 13-AN ASTABLE MULT IVIBRATOR
Changes states continuously.

Start by assuming that Q I is turned
fully on and is in satura tion while Q2 is
off. Because the co llector of Q2 is at
+ Vcc - C2 charges to just under + Vcc
with the polar ity as shown in the diagram.
(The curved side of the capacitor repre
sents the side at the lower potential .)

Capacitor CI was charge d, with the po
larity as shown, durin g the previous half
cycle . When C I is discharged , a base cur
rent flows in Q2 due to the current flowing
through RB2; the curre nt in the resistor is
caused by + VCC' The prese nce of a base
current turn s Q2 on, puttin g its collec tor
as well as the positive side of C2, at
ground potenti al .

Becau se the voltage acros s C2 has the
polarity shown, the base of QI is placed at
a negative voltage with respect to ground .
That turns QI off. While Q I is off, CI
charges , with the polar ity shown, to ju st
under + Vcc - just as C2 did when the
transistors were in their previous states . In
the meant ime , C2 is being discharged
through RBI so there is no voltage left
across C2 and thus none applied to the
base of Q I. Transis tor Q I is turned on
because the only major factors that now
affect its base current are + Vcc and RBI.
Transistor Q2 is turn ed off beca use of the
negative voltage at its base . It is negative
because the positive end of CI is at ground
potential after QI has been turned on.

The process continues without a stop.
The time for switching from one state to
the other is O.69RBlC2 or O.69 RB2C I. If
RBI is not equal to RB2 and CI is not equal
to C2, then the time in which the transis
tors are in alternate states differ. Should
RBI =RB2=RB and CI=C2=C, both
switching times are identical. Fully sym
metrical squarewave cycles will then be
seen at the collector of either QI or Q2.
The period of the full cycle is 1.38RBC
and the frequency will be 1/1.38RBC.

More swi tc hing devi ces
In this article, switching circuits using

bipolar transistors , FET's , and IC' s were
describ ed . But there are other semico n
ductor devices designed to perform as
switching devices. Those include UJT's,
SCR's, PUT's , and so on. Those and simi
lar devices will be discussed in our next
article . R-E
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FIG.12-A MONOSTABLE MULTIVIBRATORhas
only one stable state.

+VCC

Astable Multivibrator
The multivibr ator behaves as an os 

cillator when used in an astable circuit. In
that arrange ment , both tran sistors are
usually in identical circu its with the col
lector of one transistor coupled through a
capac itor to the base of the second . The
states of both devices kee p changing from
on to off, and back again , at a fixed rate . A
basic arra ngement of an astable multi
vibrator is in Fig . 13 .

That voltage is applied to the base of Q2
through Rcl and Rp turning that device
on. Transi stor Q2 rem ain s on until after
capacitor CI has had time to discharge
through Q2 and RBI. The time that Q2
remains on, is equal to about O.69RBIC I.
After that time , the transistors return to
their original states .

For this circuit to perform properly, the
following circuit de tails must be satisfied.

1. 01 is on when Vcc/Rc1 is greater
than (3(VCC/RB1 ).

2. From the transistor's specifi ca
tions,determine the saturation volt
age , VCE(sat), of 02 . If that
information is not available, as
sume it·to be 0.5 volt for a small
signal transistor and 2 volts for a
large powerdevice. Use intermedi
ate values for intermediate size de
vices . The base-emitter voltage ,
VBE1 , d ue to VCE(sat) is
VCE(sat)x RB2/ (R F + RB2 ). Th e
base-emitter voltage , VBE2, due to
the - VBB supp ly, is - VBBx RF/

( R F - RB) . 0 2 is o ff wh en
VBE1+VBE2 is negative.

FIG. 11-A BISTABLE MULTIVIBRATOR can re
main in either of two states for an indefinite
period of time.

Monostable multivibrator
A monostable mult ivibrator is shown

Fig . 12. In that circuit, QI is kep t turned
on because the + Vcc supply provides
base curre nt to that transistor through
RBI. Transistor Q2 remains off because of
the negative voltage applied to its base
from the - VBB supply. Those states are
interchanged after a negative pulse has
been applied to the base of Q I. When such
a pulse is applied, QI is turned off and the
voltage at the co llector jumps to + Vcc-

lc (sat)

(

Vcc(3 -
Rc + RF

in the switched state depends upon a time
constant in the circuit.

The last gro up of circui ts are referred to
as astable multi vibrators. In those circuits
no pulse is requi red to cause the transis
tors to change states; they do so continu
ous ly.

Bistable multivibrator
A bi st abl e multi vibrat or ci rc u it is

shown in Fig . II. Assume th at when
power is applied QI is on and in saturation
while Q2 is turned off. If that is the case,
the co llector of QI is at about ground
potential while the collec tor of Q2 is at
+ VCC' Transistor Q2 is kept off because
no current is supplied to its base through
RF2; that 's because of the 0 volts at the
co llec tor of QI. At the same time , the
- VBB supply is appl ying a reverse bias
voltage to the base through RB2. Transis
tor QI is kept turned on despite the fact
that the - V BB supply is applied to its
base . That is because the re is a current
flowing through RFI; that current is due to
the volta ge at the co llector of Q2 . The
states of QI and Q2 are interchanged if a
negative pulse is applied to the base of QI
to tum it off while Q2 gets turned on .
After that , the transistors rem ain in their
newly acquired states. A similar change
of states can be acco mplished by applying
a positive pulse to the base of Q2 to turn it
on .

For the circuit to behave as described ,
several design criteria must be satisfied .

1. The values of Rc1and Rc2 (as they
are identical we'll simply refer to
theirvalue as Rc from nowon) must
be less than VccllC(sat). lC(sat) is
the minimum saturat ion current of
the transistor.

2. Assume that RB1= RB2 = RB. To
keep the offtransistor in that state,
VBB/RB must be greater than the
leakage current , ICBo, of the off
transistor at the maximum tem
perature at which it is to be used .

3. Assume that RF1 = RF2= RF . For
the transistor to be in saturation,
beta multiplied by Rc must be
greater than RF . The Beta of both
transistors should be about the
same.

4. Tokeep the on trans istor in sa tura
tion, the base current must be
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Business 

Software 

You've finally decided to 
computerize your small busi- 
ness. Now you have a com- 
puter, but no software to 
run. Let's take a look at the 
features of some programs 
to help you decide what you 
need. 

Small Budget 
Business Software 

HERB FRIEDMAN 

IN RECENT MONTHS, THE TREND OF BUSINESS- RELATED SOFT - 

ware has been to the all- inclusive computer program. The way 
most of the computer shops tell it now, the best software is a big, 
accounting program that costs upwards of $1500, or integrated 
(multi -function) software that serves as a database, word pro- 
cessor, electronic spreadsheet, communications package, and 
heaven knows what else. And if an integrated package still 
won't meet your needs. they are ready to sell you a super -duper 
program that will let you write virtually any kind of imaginable 
database system. 

While multi- function software and database generators are 
very nice to have, they are not only expensive. most are so 
complex it can take weeks or even months to learn how to use 
them. In fact, the heavily advertised. consumer -recognized, and 
expensive dBase 11 is virtually a high -level programming lan- 
guage that needs an almost equally expensive software package 
as an intermediary so that the average user -the non - 
programmer -can write a database using it. 

Having all the records in one gigantic database isn't always 
the easiest way to do things, particularly for the individual 
entrepreneur who has enough trouble finding time to take care of 
business. let alone spend hours keying data into a computer. As 
a general rule, many small electronics- related businesses can get 
along with much lower -cost and less complex software by using 
the computer solely for the most difficult jobs. In many in- 
stances, individual specific- function programs are less ex- 
pensive and more convenient to use. 

To illustrate the kind of feature that's available in relatively 
inexpensive software packages for the small businessman. we'll 
look at some of the best software we've recently had a chance to 

try. We make no recommendation that they are the best 
available: they simply have so many decent and often unusual 
features, they may give you -the typical Radio -Electronics 
reader -a good insight to the particular type of software that will 
work best for you. 

Don't skip over some of the software we'll cover because 
"...you know it's the wrong format for your computer." Keep 
in mind that most software is now available in many formats: 
much software that used to run only on Radio Shack computers 
is now available in CP M, PC -DOS and MS -DOS, and vice 
versa. And if it's not available in your computer's disk format 
there might be conversion software that will permit your compu- 
ter to run alien software. For example, File -Tran by Business 
Micro Products (3111/2 8th, Suite 400, Glenwood Springs, CO 
81601), will convert just about any CP'M or TRS -80 51 -inch 
format to that of the Osborne I computer (data files and BASIC 
programs), while UniForm, by Micro Solutions, Inc. (Suite 
19113, 1608 El Paso Rd., Las Cruces, NM 88001). will not only 
do the same for the Kaypro 11: it will also record CP!M Kaypro 
files in the format of other computers. And by the time you read 
this, there will probably be "conversion" software for PC -DOS 
software, MS -DOS, etc. So it's a good chance that the type of 
software we cover will be available for your computer. And if 
you don't have conversion software, many software houses will 
"PIP" the software to your computer's format. 

Small packages, large power 
For the electronics service shop dealing primarily with con- 

sumer appliances such as TV, Hi -Fi, air -conditioners, etc., 
there's usually no need to computerize the accounts receivable 
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You've finally decided to
computerize your small busi
ness. Now you have a com
puter, but no software to
run. Let's take a look at the
features of some programs
to help you decide what you
need.
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Small Bu get
Busi ess Software

HERB FRIEDMAN

IN RECENT MONTHS, TH E TR END OF BUSINESS-R ELATED SOFT

ware has been to the all-inclusive computer program . The way
most of the computer shops tell it now, the best software is a big,
accounting program that costs upwards of $1500, or integrated
(multi-function) software that serves as a database, word pro
cessor, electronic spreadsheet , communications package , and
heaven knows what else . And if an integrated package still
won't meet your needs, they are ready to sell you a super-duper
program that will let you write virtually any kind of imaginable
database system .

While multi-func tion software and database generators are
very nice to have, they are not only expensive, most are so
complex it can take weeks or even months to learn how to use
them. In fact, the heavily advertised, consumer-recognized, and
expensive dBase II is virtually a high-level programming lan
guage that needs an almost equally expensive software package
as an intermediary so that the average user- the non 
programmer-s-can write a database using it.

Having all the records in one gigantic database isn 't always
the easiest way to do things, particularly for the individual
entrepreneur who has enough trouble finding time to take care of
business , let alone spend hours keying data into a computer. As
a general rule, many small electronics-related businesses can get
along with much lower-cost and less complex software by using
the computer solely for the most difficult jobs. In many in
stances, individual specific-function program s are less ex
pensive and more convenient to use.

To illustrate the kind of feature that's available in relatively
inexpensive software packages for the small businessman, we'll
look at some of the best software we' ve recently had a chance to

try. We make no recommendation that they are the best
available; they simply have so many decent and often unusual
features, they may give you- the typical Radio-Electronics
reader-a good insight to the particular type of software that will
work best for you.

Don't skip over some of the software we'll cover because
" . .. you know it's the wrong format for your computer." Keep
in mind that most software is now available in many formats:
much software that used to run only on Radio Shack computers
is now available in CPIM, PC-DOS and MS-DOS, and vice
versa . And if it' s not available in your computer's disk format
there might be conversion software that will permit your compu
ter to run alien software. For example , File-Tran by Business
Micro Products (311\/2 8th, Suite 400 , Glenwood Springs , CO
8160 I), will convert just about any CPIM or TRS-80 5\4-inch
format to that of the Osborne I computer (data files and BASIC
programs), while UniForm, by Micro Solutions , Inc. (Suite
19113, 1608 EI Paso Rd. , Las Cruces, NM 88001), will not only
do the same for the Kaypro II; it will also record CPIM Kaypro
files in the format of other computers. And by the time you read
this, there will probably be "conversion" software for PC-DOS
software, MS-DOS, etc. So it' s a good chance that the type of
software we cover will be available for your computer. And if
you don 't have conversion software , many software houses will
" PIP" the software to your computer ' s format.

Small packages, large power
For the electronics service shop dealing primarily with con

sumer appliances such as TV , Hi-Fi , air-conditioners, etc .,
there ' s usually no need to computerize the accounts receivable
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1.I0EMTIFICNTION C ODE 

2.DESCRIPTION 
3.VEMDOR'S ITEM No. 

S.DEPARTNENT 
7.UNI0S 

181 -1234-111 
RESISTOR 278 
MS-12 45 
EN6 
EAC 

/.VENDOR ID 

6.LOCATIOM 
I.VEI6NT 

NSOIE 
A2 

9.LAST P.O. No. 12217 II.LAS0 P.O. DATE 11/13/13 

11.DELIVERY DATE 52/15/13 12.1TENS IM STOCK 

13.No. ON ORDER 311 14.No. OM RESERVE 75 

15.1E01DER LEVEL 151 16.1(01DER QUANTITY SOO 

11.11ENS SOLD P-te -D 171 MITERS SOLD Y -to-D SII 

I9.LATEST COST $1.13 21.AVERAGE COST $1.13 

21.SELLIN6 PRICE $1.23 22.ALTERNATE PRICE $1.11 

23.SALES P -to -D $39.11 24.SALES Y-to-D $115.1, 

MIME WHICH FIELD (TYPE CO) HEN CORRECT) 

THE INOENTORY SCREEN of Versa -Inventory when you enter the in- 
formation for a single Item Is shown hem 

because most work is paid for cash -on- delivery; there are prob- 
ably only a handful of jobs on open account or credit. Similarly, 
there's probably no need to computerize accounts payable be- 
cause the shop deals with maybe a handful of distributors. Most 
likely, the primary need is for computerized inventory control: 
simply knowing how many widgets are in stock. what's the 
re-order limit. and maybe how many widgets were used last 
month, or last quarter, or last year; and where in heck you store 
the stuff you have. (Micro -widgets are hard to find if you don't 
remember where you put them.) 

That kind of inventory system doesn't require an expensive 
database generator nor weeks of programming and debugging. 
Some notably good inventory systems are available in the range 
of S50 to S150. For example. a system such as Versa-Inventory, 
from Computronics. Inc. (50 N. Pascack Rd., Spring Valley, 
NY 10977). is probably better than the average computerist 
could write with a database program. It will print reports show- 
ing the part description, the vendor's item number and ID, the 
department or equipment it's used in, where the part is stored. 
two levels of selling price (wholesale or retail), actual stock, 
items on hold. items on order, and the reorder level. And it will 
print period -to -date and year -to -date reports on sales, cost, or 
whatever. 

The number of inventoried items is determined by the size of 
the disk drive; for example, the 500K disk of a TRS -80 Model // 
computer will accommodate about 4000 individual items. 

The amount of information that the program can print in 
reports is awesome when you consider it comes from a relatively 
inexpensive program. It might take days. weeks, or months of 
work to create that kind of report structure using an expensive 
database generator. 

Versa-Inventory runs under MBASIC (Microsoft BASIC), 
which must be supplied by the user. MBASIC is indigenous to 
Radio Shack computers. and is available for most popular CP /M 
computers. 

Another program that doesn't have to be integrated with a 

giant database is the mailing list. MicroMailer, from Mi- 
croVentures, Inc., is an example of the kind of thing that 
delivers the maximum bang- for -a -buck for a service shop's mail 
campaign. How? By outstanding utilization of identifiers. 

An identifier is a code embedded in a mailing -list record that 
helps identify the person. As a general rule, mailing lists will 
accept several one, two, or three character alpha or numeric 
codes that stand for something. Perhaps the letter "A" would 
mean "Purchased a TV." or "ANT" might mean "Installed 
an antenna." etc. 

MicroMailer, however, permits up to seven multi -word 
identifiers for each person, such as "VCR SERVICE CON- 
TRACT," or "TUNER REPAIR 1983." It keeps track of the 
identifiers and automatically plugs in the correct date each time 
the identifier is used. It will even attempt an identifier match 
when printing labels. For example, if one identifier is VCR, 
meaning the person purchased a VCR from your store, it will 
flag this person and ask if you want their label if you are running 
a mailing list of people with a "VCR SERVICE CONTRACT." 

If you send periodic mailings to your customers, the identifi- 
ers will strip out precisely the information you want; it can tell 
you whose service contracts are expiring, who purchased what 
appliance, who had warranty repairs. etc. You can prepare the 
mailing record at the time of each sale or at the end of the day. At 
the time of record entry you can not only key in all relevant 
identifiers. but even the salutation for a form letter. such as 

"Dear Ms. Austin: ," or "Dear VCR Owner," or "Dear Jim." 
You can sort on just about any field or identifier, have a wide 

assortment of label styles to choose from when printing -even 
design your own-and you can even convert the data into the 
correct format for a WordStar mail -merge. And in case you can't 
keep track of who your customers are. it will search for duplicate 
mailing list entries by address and name. 

While MicroMailer isn't necessarily the best mailing list for 
small businesses, it gives you a good idea what to look for your 
own use. 

Create your own forms 
Let's assume you have a need fora program that allows you to 

create a precise format for a filing system and that there's no 
inexpensive program that does precisely what you want. Let's 
say you want to catalog a record or tape collection in your own 
way: you would like to design screen displays and the printing 
formats yourself. OK- there's an inexpensive program for that, 
too. It's by Swan Software and it's called File lt. 

File lt is a sort of mini -database generator that's particularly 
well suited for catalog -type files. It allows you to write your own 
screens and printout formats without days or perhaps weeks of 
training. The program is relatively inexpensive, but works quite 
nicely if you are aware of some of its limitations. For example. 
its high speed sort is only on the "key" field, the "key" being 
the first field -which should be a "catalog number." While it 
can search rapidly on the key field. search and sorts on other 
fields can be relatively very slow. The user must work it out the 
way that works best for him. 

File It searches can be by date, math operators such as < (less 
than) and > (greater than), equal, not equal, limits, specific 
numbers, match and not match. forced match, etc. While File It 
is really a miniature database system, it's easy to learn and use; 
the busy technician can learn it in a couple of hours and do some 
heavy customized design before the evening is out. 

Automatic check printing 
It your business or interest requires writing a stack of checks 

at the end of the week or the beginning of the month, or you're 
trying to keep the personal expenses separate from the tax - 
deductibles, then some form of electronic checkbook program 
will make the paperwork a little easier. There's a junior, in- 
termediate, and sophisticated version of checkbook programs 
for every computer, from the least to most expensive. The 

1 5 E N T I F I E R 

I. VCR SERVICE CONTRACT 

L I 

2. 

S ' c.a. 

IN NONE COMTPArT 

3. ANTENNAS 1980 4. ANTENNAS 1911 

S. COMPUTER 6. ANTENNA 1982 

7. ANTENNA 1913 1. HALE IN CONTRACT 

9. MIA V(R 11. VIS VCR 

11. COMPONENT TV 12. COMPONENT VCR 

11. P1011(1101 TV 14. NI-TI SERVICE 

IS. NI TT SAFES 16. AUTO NI -FI 

17. RESPONDS TO MAILING II. CONTRACT REITER 1983 

If. CONTRACT PENEN 1981 21. CONTRACT RENES 1985 

21. FIRE VILSNTFFRS 22. LIONS CLUB 

23. ROTARY 24. COMPUTER SERVICE 1781 

25. AIR CONDITIONING SERVICE 26. BOY /6IRt SCOUTS 

TIN in AO beloo to add a oast Identifier 
Choi* Ouch Identifier ,by nueber, 'S' to (host' 

MICROMAILER builds Its Identifier list In Engllah ohrases until It eventual- 
ly runs out of disk space. 

"I. IDElITl FICATl OM CODE 888·1234-...
2.DESCRIPTIOM RESISTOR 271
3.YENDOR'S ITE" Mo. "S-1245 4.YEMDOR ID "SallE
5.DEPIIRT"EMT EMIi 6. LOCIITION 112
7.UNITS EIIC 8.lIEI6HT
9.LAST P.O. No. 12217 II.LIIST P.O. DIITE 11/83/83
II.DELlYERY DATE 82185183 12.ITEIlS IH STOCK •
I3.No. ON ORDER 311 14.Mo. ON RESERYE 75
15.REORDER LEYEL 15. Iii.REORDER IlUIINTITY 38.
17.ITEIlS SOLD P-t.o-D 17. 18.ITEIlS SOLO Y-t.o-D 58.
".LIITEST COST S8.83 28.RYERII6E COST S8•• 3
21.SELLlN6 PRICE S8.23 22.RLTERHIITE PRICE sa. 88
23.SALES P-to-I) S39.18 24.SIILES Y-to-D S1I5.88

CNRN6E IIHICH FIELD <TYPE (8) liNEN CORRECT> :..

THE INQENTORY SCREEN of Versa·lnventory when you enter the in
formation for a single Ilem is shown here.

If you send periodic mailings to your customers, the identifi
ers will strip out precisely the information you want; it can tell
you whose service contracts are expiring, who purchased what
appliance, who had warranty repairs, etc . You can prepare the
mailing record at the time of each sale or at the end of the day. At
the time of record entry you can not only key in all relevant
identifiers, but even the salutation for a form letter, such as
"Dear Ms. Austin:," or " Dear VCR Owner," or "Dear Jim."

You can sort on just about any field or identifier, have a wide
assortment of label styles to choose from when printing-s-even
design your own-and you can even convert the data into the
correct format for a WordStar mail-merge . And in case you can 't
keep track of who your customers are, it will search for duplicate
mailing list entries by address and name.

While MicroMailer isn' t necessarily the best mailing list for
small businesses, it gives you a good idea what to look for your
own use.

MICROMAILERbuilds lis Identifier list In English phrases until II evenlual·
Iy runs out of disk space.

Typ. in AD bol ov to add a nov i d. nt if i H
Chang. vhi ch i dontifi .r ( b~ nUlbor. 's· to ~hov ) : _

Create your own forms
Let's assume you have a need for a program that allows you to

create a precise format for a filing system and that there' s no
inexpensive program that does precisely what you want. Let's
say you want to catalog a record or tape collection in your own
way: you would like to design screen displays and the printing
formats yourself. OK-there 's an inexpensive program for that,
too. It's by Swan Software and it's called File It .

File It is a sort of mini-database generator that' s particularly
well suited for catalog-type files. It allows you to write your own
screens and printout formats without days or perhaps weeks of
training. The program is relatively inexpensive, but works quite
nicely if you are aware of some of its limitations . For example,
its high speed sort is only on the "key" field, the "key" being
the first field-which should be a "catalog number." While it
can search rapidly on the key field, search and sorts on other
fields can be relatively very slow. The user must work it out the
way that works best for him.

File It searches can be by date, math operators such as < (less
than) and> (greater than), equal, not equal, limits, specific
numbers , match and not match, forced match, etc. While File It
is really a miniature database system, it's easy to learn and use;
the busy technician can learn it in a couple of hours and do some
heavy customized design before the evening is out.

Automatic check printing
If your business or interest requires writing a stack of checks

at the end of the week or the beginning of the month, or you're
trying to keep the personal expenses separate from the tax
deductibles, then some form of electronic checkbook program
will make the paperwork a little easier. There's a junior, in
termediate, and sophisticated version of checkbook programs
for every computer, from the least to most expensive . The

I DE N TIFIER LIST page 1

2. IN HO"E CONTRRCT
4. RNTENNRS 1981
6. RNTENNR 1982
8. 1I11LK IN CONTRACT

18. VMS YCRO
12. COllPONENT YCR
14. HI-FI SERYICE
16. IIUTO HI-Fl
18. CONTRACT RENElI 1983
28. CONTRACT RENEll 1985
22. LI ONS CLU8
24. COMPUTER SERYICE 1983
26. 80Y/GIRL SCOUTS ,.

I . VCR SERVI CE CONTRRCT
3. RNTENNRS 1988
S. COnpU TER
7. RN TENNR 1983
9. 8ETA VCR

II. COMPONENT TV
13. PROJECTlON TV
IS. HI-FI SRtES
17. RESPONDS TO nRllING
19. CONTRRCT RENElI 1984
21. FlRE VOLUNTEERS
23. ROTRRY
2S. RIR CONDIT IONING SERYICE

because most work is paid for cash-on-delivery; there are prob
ably only a handful of jobs on open account or credit. Similarly,
there's probably no need to computerize accounts payable be
cause the shop deals with maybe a handful of distributors. Most
likely, the primary need is for computerized inventory control:
simply knowing how many widgets are in stock, what's the
re-order limit, and maybe how many widgets were used last
month, or last quarter, or last year; and where in heck you store
the stuff you have . (Micro-widgets are hard to find if you don't
remember where you put them.)

That kind of inventory system doesn't require an expensive
database generator nor weeks of programming and debugging .
Some notably good inventory systems are available in the range
of $50 to $150. For example , a system such as Versa-Inventory,
from Computronics, Inc. (50 N. Pascack Rd ., Spring Valley,
NY 10977), is probably better than the average computerist
could write with a database program. It will print reports show
ing the part description , the vendor's item number and ID, the
department or equipment it's used in, where the part is stored,
two levels of selling price (wholesale or retail), actual stock,
items on hold , items on order, and the reorder level. And it will
print period-to-date and year-to-date reports on sales, cost, or
whatever.

The number of inventoried items is determined by the size of
the disk drive; for example, the 500K disk of a TRS-80 Model II
computer will accommodate about 4000 individual items.

The amount of information that the program can print in
reports is awesome when you consider it comes from a relatively
inexpensive program. It might take days, weeks , or months of
work to create that kind of report structure using an expensive
database generator.

Versa-Inventory runs under MBASIC (Microsoft BASIC),
which must be supplied by the user. MBASIC is indigenous to
Radio Shack computers, and is available for most popular CP/M
computers .

Another program that doesn't have to be integrated with a
giant database is the mailing list. MicroMailer, from Mi
croVentures, Inc., is an example of the kind of thing that
delivers the maximum bang-for-a-buck for a service shop's mail
campaign. How? By outstanding utilization of identifiers .

An identifier is a code embedded in a mailing-list record that
helps identify the person . As a general rule, mailing lists will
accept several one, two, or three character alpha or numeric
codes that stand for something . Perhaps the letter"A" would
mean " Purchased a TV," or "ANT" might mean " Installed
an antenna ," etc.

Cf) MicroMailer, however, permit s up to seven multi-word
~ identifiers for each person, such as "VCR SERVICE CON
a TRACT ," or ' 'TUNER REPAIR 1983." It keeps track of the
g: identifiers and automatically plugs in the correct date each time
~ the identifier is used. It will even attempt an identifier match
ill when printing labels. For example, if one identifier is VCR,
a meaning the person purchased a VCR from your store, it will
~ flag this person and ask if you want their label if you are running
a: a mailing list of people with a "VCR SERVICE CONTRACT."
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trouble is that most are oriented for home use and don't have the 
muscle for commercial records. An exception to this rule is 

Bookkeeper by Chuck Atkinson Programs. 
Bookkeeper is an electronic checkbook system that seems 

almost tailor -made for the small business person who per- 
iodically writes an unusually large number of checks for either 
personal or business expenses. It not only keeps a balance 
account of the checks, it actually writes them. catalogs them, 
and distributes them into individual tax -deductible and non- 
deductible expense categories. There are 50 deductible category 
codes: Codes 1 through 32 are pre- named; 33 through 50 can be 
named by the user. Codes 51 through 98 are pre- and user -named 
non -deductible expenses. The last code, No. 99. is used to split a 

check up to four ways; the amounts are added to the proper 
expense categories. 

Bookkeeper even remembers the last person to whom a check 
was issued, and will automatically print the recipient directly on 
the check if desired. For example. assume the printer is loaded 
with "tractor- feed" blank checks and the user writes a check to 
the local telephone company. The program has remembered the 
name of the telephone company, and when the amount is keyed 
in, the check is automatically printed with the amount and 
company name. Just as a checkbook, Bookkeeper will accept 
data entry on deposits and withdrawals. keeping a running 
account of the balance. There is even provision for manually 
correcting the information to accommodate bank fees and out - 
of- pocket cash expenditures. In addition to printing the check 
itself (using standard tractor -feed checks), it will prepare pay 
checks; provide a check register; list outstanding checks; pro- 
vide a listing of check registers by alphabet, expense code, or 
deposits; and provide lists -of -cash summaries by date, by refer- 
ence. code, credits, cash analysis, and expenditures. 

Hide and seek 
Do you need to store and selectively retrieve information of 

any kind, such as what magazine had what article? What page it 
was on? Where did you put the schematic of the signal generator 
you purchased from the Army IO years ago? Who will volunteer 
their services for your favorite charity? There are almost as 

many "datafile" programs as there are checkbook systems and 
word processors. Most do more or less the same thing in similar 
ways: you put the information in and the software lets you find it 
by looking for key words. The problem is, most electronic filing 
systems require precise information; if you misspell a word. 
enter an extra character -even a space -the computer will reject 
your search. 

However. an electronic filing system such as Cardfile from 
Digital Marketing (2363 Boulevard Circle, Walnut Creek. CA 
94595) will ignore your mistakes as long as you don't try to 
deliberately fool the computer. It will dig out your information if 
all you can remember is a few letters of a single word. Basically, 

;RTALOG NUMBER 
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its search is similar to the electronic file index of computerized 
libraries. 

Cardfile works this way. There are four fields. They can be 
used for any type of filing system because the program permits 
the user to create individual prompts for the fields. For a book 
file, the fields might be: "Subject," "Title." "Author," 
"Text," To keep a file on your music library. you might have 
prompts for the composer, title, artist, and for comments. Each 
set of prompts can be named so it is maintained as an individual 
file, and there can be several files on a disc. The information is 
literally poured in when creating the file. To search for any 
information you simply key in as much as you know for one or 
any of the four fields. The program searches the specific file 
reserved for the prompts and comes up with the data. 

Now suppose you're not too certain of what the data 
is. Assume that a long time ago you stored information on 
a Kurtzweil reading machine. an optical scanner /computer 
that reads books to the blind. You don't recall how to spell 
Kurtzweil. The best you can do is Kurt. That's all you need for 
Cardfile. The search will take a little longer but Cardfile will 
find the entry. As long as you don't enter an erroneous string 
(fooling the computer) the program will locate your data record. 
The more words and descriptions, or partial words. the faster the 
search. If you wanted to locate a magazine article on transistor 
oscillators and you could not recall how to spell either word, 
simply keying in as much as you know. say. "trans" and 
"osc," will find it faster than just the single string "trans" or 
"osc. " 

The amount of information you can store in the low -cost 
electronic file programs varies from as low as six lines of 32 
characters to almost 100 lines of 80 characters. As a general rule, 
the quantity is not as important as how easy it is to retrieve the 
data. 

The do-anything database 
Eventually, everyone wants a DBMS. a DataBase Manage- 

ment System. That's a system of storing information in selected 
fields that can be interrelated in any order by the user. A DBMS 
can hold all the information on your business or other interests: 
the names and addresses of your customers. your suppliers. your 
inventory, accounts receivable and payable. the general ledger- - 
anything you want. You then create screens (video monitor 
displays) that allow you to enter or retrieve only the specific data 
for a given purpose. For example. suppose you have created 
your own inventory system with perhaps twenty fields. every- 
thing from the part number to the name and address of the 
supplier to a complete set of purchase order records. If desired. 
the DBMS will use the purchase -order data to calculate the 
average costs for any time period. The DBMS will do this for 
you because you set up the fields and their relationships any way 
you want. 

To make life easier for you when a customer comes in. you 

The do-anything database
Eventually, everyone wants a DBMS, a DataBase Manage

ment System. That's a system of storing information in selected
fields that can be interrelated in any order by the user. A DBMS
can hold all the information on your business or other interests:
the names and addresses of your customers, your suppliers, your
inventory, accounts receivable and payable, the general ledger-
anything you want. You then create screens (video monitor
displays) that allow you to enter or retrieve only the specific data
for a given purpose. For example, suppose you have created
your own inventory system with perhaps twenty fields, every
thing from the part number to the name and address of the
supplier to a complete set of purchase order records. If desired,
the DBMS will use the purchase-order data to calculate the
average costs for any time period. The DBMS will do this for
you because you set up the fields and their relationships any way
you want. .

To make life easier for you when a customer comes in, you

its search is similar to the electronic file index of computerized
libraries .

Cardfile works this way. There are four fields. They can be
used for any type of filing system because the program permits
the user to create individual prompts for the fields. For a book
file , the fields might be: " Subject," "Title," " Author,"
" Text," To keep a file on your music library, you might have
prompts for the composer, title, artist, and for comments. Each
set of prompts can be named so it is maintained as an individual
file , and there can be several files on a disc. The information is
literally poured in when creating the file. To search for any
information you simply key in as much as you know for one or
any of the four fields. The program searches the specific file
reserved for the prompts and comes up with the data.

Now suppose you' re not too certai n of what the data
is. Assume that a long time ago you stored information on
a Kurtzweil reading machine, an optical scanner/computer
that reads books to the blind. You don' t recall how to spell
Kurtzweil. The best you can do is Kurt . That' s all you need for
Cardfile . The search will take a little longer but Cardfi le will
find the entry . As long as you don 't enter an erroneous string
(fooling the computer) the program will locate your data record.
The more words and descriptions, or partial words, the faster the
search. If you wanted to locate a magazine article on transistor
oscillators and you could not recall how to spell either word,
simply keying in as much as you know, say, " trans" and
"esc," will find it faster than just the single string "trans" or
"esc .'

The amount of information you can store in the low-cost
electronic file programs varies from as low as six lines of 32
characters to almost 100lines of 80 characters. As a general rule,
the quantity is not as important as how easy it is to retrieve the
data.
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FILE IT Is a database that allows you to create your own screen formats.
This sample was for a tape library.

trouble is that most are oriented for home use and don't have the
muscle for commercial records. An exception to this rule is
Bookkeeper by Chuck Atkinson Programs.

Bookkeeper is an electronic checkbook system that seems
almost tailor-made for the small business person who per
iodically writes an unusually large number of checks for either
personal or business expenses. It not only keeps a balance
account of the checks , it actually writes them, catalogs them,
and distributes them into individual tax-deductible and non
deductible expense categories. There are 50 deductible category
codes: Codes I through 32 are pre-named ; 33 through 50 can be
named by the user. Codes 51 through 98 are pre- and user-named
non-deductible expenses. The last code, No. 99, is used to split a
check up to four ways; the amounts are added to the proper
expense categories .

Bookkeeper even remembers the last person to whom a check
was issued, and will automatically print the recipient directly on
the check if desired . For example, assume the printer is loaded
with "tractor-feed " blank checks and the user writes a check to
the local telephone company. The program has remembered the
name of the telephone company, and when the amount is keyed
in, the check is automatically printed with the amount and
compan y name. Just as a checkbook, Bookkeeper will accept
data entry on deposits and withdrawals, keeping a running
account of the balance. There is even provision for manually
correcting the information to accommodate bank fees and out
of-pocket cash expenditures. In addition to printing the check
itself (using standard tractor-feed checks), it will prepare pay
checks; provide a check register; list outstanding checks; pro
vide a listing of check registers by alphabet , expense code , or
deposits; and provide lists-of-cash summaries by date , by refer
ence, code, credits, cash analysis, and expenditures .

Hide and seek
Do you need to store and selectively retrieve information of

any kind, such as what magazine had what article? What page it
was on? Where did you put the schematic ofthe signal generator
you purchased from the Army 10years ago? Who will volunteer
their services for your favorite charity? There are almost as
many " datafile" programs as there are checkbook systems and
word processors. Most do more or less the same thing in similar
ways: you put the information in and the software lets you find it
by looking for key words . The problem is, most electronic filing
systems require precise information; if you misspell a word,
enter an extra character--even a space-the computer will reject
your search. .

However , an electronic filing system such as Cardfile from
Digital Marketing (2363 Boulevard Circle , Walnut Creek , CA
94595) will ignore your mistakes as long as you don't try to
deliberately fool the computer . It will dig out your information if
all you can remember is a few letters of a single word . Basically,
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would like a TV monitor display of only the part item and 
description. the quantity in stock, and the selling price. Its 
simple: you just create a screen display that selects only those 
fields from the database. and you create the screen layout 
exactly as you want it. Normally, you can create several differ- 
ent screens for a DBMS. just as you can create several different 
formats for printed reports. As a matter of fact. the DBMS can 
run the cash register. When you sell an item. keying it into the 
database will automatically calculate the cost and update the 
inventory; and if you entered the customer's name and address. 
enter the information for use in billing, mail campaigns, warran- 
ty records. or whatever. 

The potential power of a DBMS is enormous. which is why 
many are virtually complete programming languages unto them- 
selves, often extremely difficult to learn and use. For the non - 
programmer who needs a powerful database but doesn't have the 
time, energy, or inclination to learn programming. there are two 
outstanding DBMS systems that can be learned in a couple of 
evenings. and even mastered within a week. The first is almost a 

legend because someone with the barest of knowledge about 
computers can create quite sophisticated database systems with- 
out too much trouble. It's Radio Shack's Profile 111+ for their 
Model ¡Hand 4 computers and its sister program Profile Plus for 
their Model II computer. While not the most powerful DBMS by 
any means. its level of sophistication is extremely high -yet it is 
created by on -screen menus rather than programming statements 
or free -form creating on the screen. Profile's capabilities are 
much too extensive to describe here; basically. if you can think 
of it Profile will probably do it. Third -party enhancements add 
even greater power to Profile. For example, the program will 
sort or search on up to four fields. However. the people that 
wrote the program for Radio Shack. The Small Computer Com- 
pany. Inc. (230 West 41 St.. Suite 1200, New York. NY 
10036). have a set of enhancements for both versions of Profile 
that make them almost standards of excellence, or at the least. 
reference standards to which others are compared. One enhance- 
ment allows selection by up to sixteen criteria. and then sorts on 
up to five of those. Another allows the preparation of forms such 
as shipping invoices -with graphics no less. Still another allows 
you to rearrange a screen without having to re -do the database. 
There are data -transfer enhancements, cross references, and a 

whole series of other easy -to -use but complex functions. If you 
go for either version of Profile, find out what enhancements are 
available from the people who wrote the programs. 

One final note on Profile III + . The documentation is good. 
but not great; there are some sections which are a bit confusing. 
A third -party outfit called Crest Software (2132 Crestview 
Drive. Durango. CO 81301) publishes a set of notes, called Plus 
Explained, that clears up virtually all the rough spots in Radio 
Shack's manual. If you use Profile III + its the best S14 invest- 
ment you can make. 

The second user- friendly DBMS is Super, from the Institute 
for Scientific Analysis (Dept. M -3, Box 7186. Wilmington. DE 
19803). It is available for TRS -80 Models I and III using 
NEWDOS. LDOS and DOSPLUSoperating systems. for Model 
I1. Ill. and /6 under the TRS -DOS operating system. Versions 
are also available for CP /M and IBM -PC. 

A menu -driven DBMS. it is offered as competition for dBase 
II, not Profile. The reason appears to be that Super's structure is 
intended specifically for business. It's oriented towards ease in 
setting up customer files, depreciation. cost accounting. 
accounting systems, and manufacturing control. Most impor- 
tant, it will integrate with word processors such as WordStar. 
Scripsit, and Newscript. It, too. is jam -packed with features; 
you really must send for a descriptive brochure to see if it meets 
your needs because it sets up a rather sophisticated database and 
report generator. 

Unlike Profile, which can be handled by a beginner, Super 
requires some knowledge of what goes into a DBMS because the 
documentation often leaves a lot to be desired. At times it is 
pedantic (deadly dull reading); other times it assumes you know 
too much. There aren't enough illustrations, and what there are 

are not where they should be- accompanying the associated 
text. Also, screen formatting for reports is not menu -driven and 
is relatively difficult and frustrating; our CP /M version in no 
way conformed to the documentation. Perhaps that was a result 
of the conversion process from the TRS -DOS format to CP /M. 
Whatever the reason, it needs much superior documentation. 

Essentially, Super would be an excellent DBMS for the 
beginner and non -programmer if the manual were somewhat 
improved. Most likely. if the program becomes popular. some- 
one will come out with a special "how to use Super" manual, 
much like the insert notes for Profile. With or without the extra 
documentation. Super is still a good DBMS for the small busi- 
nessman. 

My-bitty programs 
We have gotten into some pretty heavy stuff with our 

database- management systems, so I'd like to close with an 
absolute dynamite program. actually 100 programs in all; one of 
the best software packages for a small business even if you don't 
use the computer for any other purpose. 

This software package is called Business Pac 100, from Com- 
putronics, Inc., and its available for just about every popular 
computer. Pac -100 consists of 100 ready -to -run BASIC pro- 
grams. all of which are the kind you often need, and would write 
yourself if you had the time or programming expertise. They run 
under Radio Shack's version of BASIC or MBASIC. (The 
programs were originally written for the Radio Shack comput- 
ers.) 

The 100 programs encompass virtually every financial 
calculation needed by a business. from calculating the 
apportionment of interest, to calculating the future or present 
value of an investment or compound interest, to calculating the 
value of a bond or an annuity. It will calculate how much your 
children's educational fund will be worth when they go off to 
college. determine the NPV (Net Present Value) of a project. and 
the effects of inflation. There is even an electronic version of the 
Dome business bookkeeping system. 

And away from straight calculations, there are programs to 
print multiple labels of any kind. keep an in -memory mailing list 
(great for small lists of a few hundred names). and prepare 
shipping labels. There's a letter -writing system that interlocks 
with its own mailing list, a computerized telephone directory, a 

UPS -zone -from -ZIP -code directory...it just goes on and on. 
There are 100 of the greatest mini -programs, and it comes with 
excellent documentation. Every program is described on its own 
page(s), and is listed in alphabetic order. As we said. it's exactly 
what you would do for yourself. 

The one problem is the conversion from the original Radio 
Shack BASIC to MBASIC. Radio Shack's Microsoft BASIC 
can handle a statement such as "GOTOI50." Note there is no 
space between "GOTO" and "150." MBASIC, however, re- 
quires the space; the statement must read "GOTO 150." In a 

few programs we found that the conversion from Radio Shack to 
MBASIC missed a few GOTO statements and there were no 
spaces; the program crashed. MBASIC will crash on the line 
with the problem so you can go directly into the EDIT mode and 
insert the space. Or you can LIST the program and check all 
statements for the proper GOTO. PAC -l00 programs are not 
protected; you can modify them, make copies, do whatever you 
want. 

We've covered a lot of ground in our trip through software for 
small businesses. As we stated earlier, the purpose was not to 
recommend any specific software. but rather to illustrate the 
many features (and some of the problems) in some of the best or 
most convenient software we used. 

Keep in mind that software doesn't come cheap; it starts to 
add up a hundred dollars here, a few hundred there. Before you 
know it the software has cost more than the computer. Perhaps 
some of our illustrations will assist you in keeping software costs 
at rock -bottom. When in doubt, remember the adage: "If it 
works well on a 3 x 5 file card. a computer probably won't do it 
any better." R -E 
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would like a TV monitor display of only the part item and
description, the quantity in stock, and the selling price . It's
simple: you just create a screen display that selects only those
fields from the database, and you create the screen layout
exactly as you want it. Normally, you can create several differ
ent screens for a DBMS, just as you can create several different
formats for printed reports. As a matter of fact , the DBMS can
run the cash register. When you sell an item, keying it into the
database will automatically calculate the cost and update the
inventory; and if you entered the customer's name and address,
enter the information for use in billing, mail campaigns, warran
ty records, or whatever.

The potential power of a DBMS is enormous, which is why
many are virtually complete programming languages unto them
selves , often extremely difficult to learn and use. For the non
programmer who needs a powerful database but doesn't have the
time, energy, or inclination to learn programming, there are two
outstanding DBMS systems that can be learned in a couple of
evenings, and even mastered within a week. The first is almost a
legend because someone with the barest of knowledge about
computers can create quite sophisticated database systems with
out too much trouble. It's Radio Shack's Profile III + for their
Model III and 4 computers and its sister program Profile Plus for
their Model II computer. While not the most powerful DBMS by
any means, its level of sophistication is extremely high-yet it is
created by on-screen menus rather than programming statements
or free-form creating on the screen. Profile's capabilities are
much too extensive to describe here; basically, if you can think
of it Profile will probably do it. Third-party enhancements add
even greater power to Profile . For example, the program will
sort or search on up to four fields. However, the people that
wrote the program for Radio Shack, The Small Computer Com
pany, Inc. (230 West 41 St., Suite 1200, New York, NY
10036), have a set of enhancements for both versions of Profile
that make them almost standards of excellence, or at the least,
reference standards to which others are compared. One enhance
ment allows selection by up to sixteen criteria, and then sorts on
up to five of those . Another allows the preparation of forms such
as shipping invoices-with graphics no less. Still another allows
you to rearrange a screen without having to re-do the database.
There are data-transfer enhancements, cross references, and a
whole series of other easy-to-use but complex functions. If you
go for either version of Profile, find out what enhancements are
available from the people who wrote the programs .

One final note on Profile III + . The documentation is good,
but not great; there are some sections which are a bit confusing.
A third-party outfit called Crest Software (2132 Crestview
Drive, Durango. CO 81301) publishes a set of notes, called Plus
Explained, that clears up virtually all the rough spots in Radio
Shack's manual. If you use Profile III + it's the best $14 invest
ment you can make .

The second user-friendly DBMS is Super, from the Institute
for Scientific Analysis (Dept. M-3, Box 7186, Wilmington, DE
19803). It is available for TRS-80 Models I and III using
NEWDOS, LDOS and DOSPLUS operating systems, for Model
II, III, and 16 under the TRS-DOS operating system. Versions
are also available for CP/M and IBM-PC.

A menu-driven DBMS, it is offered as competition for dBase
II, not Profile . The reason appears to be that Super's structure is
intended specifically for business. It's oriented towards ease in
setting up customer files, depreciation , cost accounting,
accounting systems, and manufacturing control. Most impor
tant, it will integrate with word processors such as WordStar,
Scripsit, and Newscript . It, too, is jam-packed with features;
you really must send for a descriptive brochure to see if it meets
your needs because it sets up a rather sophisticated database and
report generator.

Unlike Profile, which can be handled by a beginner, Super
requires some knowledge of what goes into a DBMS because the
documentation often leaves a lot to be desired. At times it is
pedantic (deadly dull reading); other times it assumes you know
too much. There aren't enough illustrations, and what there are

are not where they should be-accompanying the associated
text. Also, screen formatting for reports is not menu-driven and
is relatively difficult and frustrating; our CP/M version in no
way conformed to the documentation . Perhaps that was a result
of the conversion process from the TRS-DOS format to CP/M.
Whatever the reason, it needs much superior documentation .

Essentially, Super would be an excellent DBMS for the
beginner and non-programmer if the manual were somewhat
improved. Most likely, if the program becomes popular, some
one will come out with a special "how to use Super" manual,
much like the insert notes for Profile . With or without the extra
documentation, Super is still a good DBMS for the small busi
nessman.

Itty-bitty programs
We have gotten into some pretty heavy stuff with our

database -management systems, so I'd like to close with an
absolute dynamite program, actually 100programs in all; one of
the best software packages for a small business even if you don't
use the computer for any other purpose.

This software package is called Business Pac lOO, from Com
putronics, Inc ., and it's available for just about every popular
computer . Pac -lOO consists of 100 ready-to-run BASIC pro
grams, all of which are the kind you often need, and would write
yourself if you had the time or programming expertise. They run
under Radio Shack's version of BASIC or MBASIC. (The
programs were originally written for the Radio Shack comput
ers .)

The 100 programs encompass virtually every financial
calculation needed by a business, from calculating the
apportionment of interest, to calculating the future or present
value of an investment or compound interest, to calculating the
value of a bond or an annuity. It will calculate how much your
children's educational fund will be worth when they go off to
college, determine the NPV (Net Present Value)of a project, and
the effects of inflation . There is even an electronic version of the
Dome business bookkeeping system .

And away from straight calculations, there are programs to
print multiple labels of any kind, keep an in-memory mailing list
(great for small lists of a few hundred names), and prepare
shipping labels . There's a letter-writing system that interlocks
with its own mailing list, a computerized telephone directory, a
UPS-zone-from-ZIP-code directory . .. it just goes on and on.
There are 100of the greatest mini-programs, and it comes with
excellent documentation. Every program is described on its own
page(s), and is listed in alphabetic order. As we said, it's exactly
what you would do for yourself.

The one problem is the conversion from the original Radio
Shack BASIC to MBASIC. Radio Shack's Microsoft BASIC
can handle a statement such as "GOTOI50." Note there is no
space between "GOTO" and "150." MBASIC, however, re
quires the space; the statement must read "GOTO 150." In a
few programs we found that the conversion from Radio Shack to
MBASIC missed a few GOTO statements and there were no
spaces; the program crashed. MBASIC will crash on the line
with the problem so you can go directly into the EDIT mode and
insert the space . Or you can LIST the program and check all
statements for the proper GOTO . PAC-lOO programs are not
protected; you can modify them, make copies, do whatever you
want .

We 've covered a lot of ground in our trip through software for
small businesses. As we stated earlier, the purpose was not to
recommend any specific software, but rather to illustrate the
many features (and some of the problems) in some of the best or
most convenient software we used.

Keep in mind that software doesn't come cheap; it starts to
add up a hundred dollars here, a few hundred there. Before you
know it the software has cost more than the computer. Perhaps
some of our illustrations will assist you in keeping software costs
at rock-bottom. When in doubt, remember the adage: "If it
works well on a 3 x 5 file card, a computer probably won't do it
any better." R-E
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BUILD YOUR OWN ROBOT! 
Send today for your 52 -page (8' 2 

11 ") booklet containing complete re- 
prints of all eleven articles in the 
Build Your Own Robot series by Jim 
Gupton. 

This all- inclusive reprint gives you all 
the data you need to build your own 
Robot. 

TELLS EVERYTHING YOU NEED 
TO KNOW to build the Unicorn -1 

Robot without the need for an engi- 
neering degree or special equipment. 

The robot is fully mobile with minipu- 
lator arms to grasp, lift and carry. 

MANIPULATOR ARMS and end - 
effectors (hands) are what enable the 
robot to perform useful tasks. Details 
of construction techniques and con- 
siderations are fully explored. 

MOBILITY BASE is not a lunar 
space station. It is the drive system 
that permits the robot to move from 
here to there. Full construction de- 
tails along with a discussion of power 
sources is included. 

THE BODY -FRAME AND ROTA- 
TION MECHANISM. This is the part 
that makes Unicorn -1 look like a ro- 
bot. Wood and Formica are the ma- 
terials for the body. Motors and gears 
are what make it function. 

COMMUNICATIONS. How you can 
tell your robot what to do. Prepro- 
gramming techniques.... radio control 
....computer control are all detailed. 

SENSORS. How to add sensors so 
your robot doesn't bump into things 

Radio- 
Eleotronios 

Robot Reprints 
200 Park Ave. South 
New York. N.Y. 10003 

I want to order reprints @$12.00 plus S1 00 
postage and handling for U.S.. Canada and Mexico. 
Add 96c sales tax for New York State residents only. 
U.S. Funds only. 
I want to order reprints @S12.00 plus 53.00 
Air Postage and handling for all other countries. 
U.S. Funds only. 

Allow 6 -8 weeks for delivery. 
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(Sew address) 
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BUILD YOUR OWN ROBOT!
Send today for your 52-page (8112 x
11") booklet contai ning complete re
pri nts of all eleven art ic les in the
Build Your Own Robot series by Jim
Gupton.

This all-inclusive reprint gives you all
the data you need to build your own
Robot.

• TELLS EVERYTHING YOU NEED
TO KNOW to bui ld the Unicorn-1
Robot without the need for an engi
neering degree or special equipment.

The rob ot is fu lly mobile with minipu
lator arms to grasp, lift and carry.

• MANIPULATOR ARMS and end
effe ctors (hands) are what enable the
robot to perform useful tasks. Details
of construc tion techniques and con
side rations are fully explo red.

• MOBILITY BASE is not a lunar
space stat ion . It is the drive system
th at permits the robot to move from
here to there. Full construction de
tails along with a discussion of power
sources is inc luded.

• THE BODY-FRAME AND ROTA
TION MECHANISM. This is the part
that makes Unicorn-1 look like a ro
bot. Wood and Formica are the ma
terials fo r the body . Motors and gears
are what make it function.

• COMMUNICATIONS. How you can
tell your robot what to do. Prepro
gramming techniques....radio contro l
....computer control are all detailed.

• SENSORS. How to add sensors so
your robot doesn 't bump into things.
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HOBBYCORNER 
Multiplexed readouts 

EARL "DOC" SAVAGE. K4SDS, HOBBY EDITOR 

IF YOU EVER INTEND TO BECOME IN- 
volved in repairing, modifying, or build- 
ing a device that has a readout with several 
digits, you should have a clear under - 
standing of the principals of multiplexed 
displays. Consider, for instance, a letter 
we recently received. One of our readers. 
Gerry Vrbensky (Nova Scotia, Canada) 
wants to use larger readouts as an external 
display for his calculator but is having 
some problems with his modification. 
Our guess is that it's the multiplexed cir- 
cuit that is causing the confusion. 
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Figure 1 shows a typical non- multi- 
plexed display. Here, each LED readout 
has its own decoder /driver. There is no 

AN INVITATION 
To better meet your needs. -Hobby 

Corner- has undergone a change in 
direction. It has been changed to a 
question- and -answer form. You are in- 
vited to send us questions about gen- 
eral electronics and its applications. 
Well do what we can to come up with 
an answer or, at least. suggest where 
you might find one 

If you need a basic circuit for some 
purpose. or want to know how or why 
one works, let us know. Well print 
those of greatest interest here in 
--Hobby Corner.- Please keep in mind 
that we cannot become a circuit -de- 
sign service for esoteric applications; 
circuits must be as general and as 
simple as possible. Please address 
your correspondence to. 

Hobby Corner 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 
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sharing of circuits or components except. 
of course, the carry-over signal to the next 
counter IC. That is the type of schematic 
you will find in most construction articles 
that involve displays. It is straight-for- 
ward and easy to understand. 

Figure 2 shows the block diagram of a 

typical multiplexed display such as the 
one you might find in a calculator. For 
clarity, only two readouts are shown. Note 
that there is only one decoder /driver re- 
gardless of the number of readouts used. 
That's possible because of the multiplex- 
er. shown here as two separate switches 
and an oscillator. 

Let's see how that circuit works. The 
oscillator serves as both a timing and trig- 
gering device. (That is, it synchronizes 
the switches as well as causing them to 
open or close.) Switches SI and S2 simul- 
taneously select one readout and its asso- 
ciated counter. The signal from the 
selected counter is applied to the decoder/ 
driver. where it is converted and passed on 
to the appropriate segments of all the dis- 
plays. But only one display lights -be- 
cause only one display is connected to the 
supply voltage at a time (through SI). 
Now a second counter and its readout are 
selected by the switches, the signals are 
processed in the same manner. and so on. 
The process continues and all readouts are 

lighted sequentially. The same sequence 
is repeated again and again. But you don't 
see the digits flicker -instead, the read- 
outs appear to be lighted constantly be- 
cause of the very rapid switching action of 
the multiplexer circuit. 

Thus, you can replace all but one de- 
coder /driver in a non- multiplexed display 
circuit with one oscillator and two switch- 
ing arrays. Say, for example. you are 
building a display that is to have 12 digits 
in the readout. Using the non -multiplexed 
method, 12 decoder /drivers would be 
needed. But if that same circuitry is multi- 
plexed, the number of decoder /drivers 
can be reduced to four. That's a substantial 
savings when you're trying to cut costs in 
order to be competitive and/or make a 

smaller device. 
Also. don't be confused if you find far 

fewer IC's in your calculator (or clock) 
than you expect. Very often. the oscilla- 
tor, selectors. and decoder/driver are built 
right into one IC package. So, if you un- 
derstand Fig. 2 and are able to trace out 
the wiring to the digits. you can easily 
determine what is going on in the circuit. 
That information should enable you to 
attach that larger readout to your calcula- 
tor, or at least get you on the right track. 
Good luck. Gerry. 
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Figure 1 shows a typical non-multi 
plexed disp lay. Here, each LED readout
has its own decoder/driver. There is no

IF YOU EVER INTEND TO B EC OME I N 

volved in repairing , modifying, or build
ing a device that has a readout with several
digits , you should have a clear under
standing of the princip als of multiplexed
displays. Consider, for instance, a letter
we recent ly received . One of our readers,
Gerry Vrbensky (Nova Scotia, Canada)
wants to use larger readouts as an external
display for his calculator but is having
some prob lems with his modification .
Our guess is that it's the multiplexed cir
cuit that is causing the confusion .
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lighted sequentially. The same sequence
is repeated again and again. But you don't
see the digits flicker-instead, the read
outs appear to be lighted constantly be
cause of the very rapid switching action of
the multiplexer circui t.

Thus, you can replace all but one de
coder/driver in a non-multiplexed display
circuit with one oscillator and two switch
ing arrays. Say, for exam ple, you are
building a display that is to have 12 digits
in the readout. Using the non-mult iplexed
met hod , 12 decoder/drivers would be
needed . But if that same circuitry is multi
plexed , the numb er of deco der/drivers
can be reduced to four. That's a substantial
savings when you're trying to cut costs in
order to be competitive and/or make a
smaller device .

Also, don 't be confused if you find far
fewer Ie's in your calculator (or clock)
than you expect. Very often, the oscilla 
tor, selectors, and decoder/driver are built
right into one IC package. So, if you un
derstand Fig. 2 and are able to trace out
the wiring to the digits , you can easi ly
determine what is going on in the circuit.
That information should enable you to
attach that larger readout to your calcula
tor, or at least get you on the right track.
Good luck, Gerry.
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sharing of circuits or components except,
of course, the carry-over signal to the next
counte r IC. That is the type of schematic
you will find in most construction articles
that involve displays. It is straight-for
ward and easy to understand.

Figure 2 shows the block diagram of a
typica l multiplexed display such as the
one you might find in a calculator. For
clar ity, only two readouts are shown. Note
that there is only one decoder/driver re
gardless of the number of readouts used.
That's possible because of the multiplex
er, shown here as two separa te switches
and an osci llator.

Let's see how that circuit works . The
oscilla tor serves as both a timing and trig
gering device . (That is, it synchronizes
the switches as well as causing them to
open or close .) Switches Sl and S2 simul
taneous ly select one readout and its asso
ciated co unter. The signal from the
selected counter is applied to the decoder/
driver, where it is converted and passed on
to the appropr iate segmen ts of all the dis
plays. But only one display lights- be
cause only one display is connected to the
supply voltage at a time (through Sl ).
Now a second counter and its readout are
selected by the switches, the signals are
processed in the same manner, and so on.
The process continues and all readouts are
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AN INVITATION
To bette r meet your needs , "Hobby

Corner" has undergone a change in
direction. It has been changed to a
question-and-answer form. You are in
vited to send us quest ions about gen
eral electro nics and its applications.
We'll do what we can to come up with
an answer or, at least, suggest where
you might find one .

If you need a basic circu it for some
purpose, or want to know how or why
one works, let us know. We'll pr int
those of greatest interest here in
' ''Hobby Corner." Please keep in mind
that we cannot become a circui t-de
sign service for esoteric applications;
circuits must be as general and as
simp le as possible. Please address
your correspondence to :

Hobby Corner
Radi o-Elect roni cs
200 Park Ave. South
New York, NY 10003
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continued from page M 

Tilt switch 
Donald Wendel (TX) is looking for a 

device to detect a tilt from the vertical. 
Unfortunately he didn't mention the in- 
tended application. so we don't know if a 

simple switching arrangement will suf- 
fice ---or if the device is to be used to 
determine the degree of tilt. So well take 
a look at both. 

Let's consider the switching device first 
since it's the simpler of the two. The easi- 
est approach would be to use a mercury 
switch such as the "position- determin- 
ing" type available from Radio Shack. If 
you can't get those. several standard mer- 
cury switches can be arranged so that the 
contacts close whenever they are moved 
from the horizontal. 

A second possible switching arrange- 
ment is one that you can build. It consists 
of a hanging metal wire (braided for flex- 
ibility) with a weight on the free end. The 
wire hangs through a metal ring, as shown 
in Fig. 3. and completes a circuit when it 
touches the ring. The size of the ring and 
its distance from the supported end of the 
wire can be adjusted to increase or de- 
crease the sensitivity of the device. 

If the device is to show the degree of 
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tilt. that complicates matters consider- 
ably. One method that comes to mind uses 
a joystick (the kind that use potentiome- 
ters. not the ones that contain switches). 
The joystick is supported upside down and 
a suitable weight is attached to the handle. 
When the joystick (or the device it's at- 
tached to) is tilted in any direction, the 
resistance of its potentiometer (which you 
can read on an ohmmeter) will change. 
That reading will be in direct proportion 
to the degree of tilt. One supplier of 
the type of joystick mentioned above is 
Jameco Electronics (1355 Shoreway Road 
Belmont, CA 94002). Check the ads in 
the back of this magazine for other 
sources. 

Perhaps another reader will come up 
with a better idea. If not, those sugges- 
tions should get you going in the right 
direction. 

DC to AC converter 
It must have been the summer storms- 

we have received several inquiries lately 
about building converters. The letters 
came from all over, including Puerto Rico 
and the Philippines. 

The gist of those requests is for a con- 
verter circuit that will produce 115 volts 
AC from a square-wave generator. The 
writers want to power everything from re- 
frigerators to computers. Among the vari- 
ous square-wave generators suggested are 
the 555 oscillator and the 5369 crystal 
oscillator. 

Sorry fellows, but there's no way those 
oscillators can output enough wattage to 
operate those devices. That is. you cannot 
get both more voltage and current out than 
you put in. Electronics is no exception to 
the rule of life that says "You never get 
something for nothing." 

Many people mistakenly believe that 
some electronic circuits manufacture 
power. That's probably because they see 
circuits where you put a couple of volts in 
and get 5000 volts out. Or. perhaps, a 

circuit that outputs ten amps when the 
input is only 500 milliamps. But that 
doesn't indicate a change in power. Power 
is equal to the product of voltage and 
current. 

So those devices that you might think 
are creating power are not. (Don't take 
our word for it, though. Take any device 
and compare the product of the input volt- 
age and current and the product of the 
output voltage and current. We guarantee 
that at best you'll wind up with equal 
numbers. You'll actually get less power 
out than you put in. That's because the 
circuit itself will use up some portion of 
the input power.) 

Low power oscillators (such as those 
mentioned) cannot handle the kind of 
power necessary to produce 500 watts at 
115 volts (even though that's only 4.4 
amps). Remember -what we are dealing 
with are milliwatt devices. 

There are two types of devices that are 
commercially available and can provide 
emergency power. One device attaches to 
the alternator of your car and reportedly 
produces 110 volts AC for operating radi- 
os, drills. and so on. As to whether or not 
they would be satisfactory for powering 
TV's or a moderate size refrigerator. we 
have no idea. And it's likely that the out- 
put will be to noisy for a computer. Be- 
cause we have not had first -hand any ex- 
perience with those units. we can't 
recommend them. 

The other device that can produce the 
needed power is 12 -volt DC to 110 -volt AC 
converter or inverter. That device can pro- 
duce an output of a couple hundred watts. 
But if more power is needed, you can 
simply use more than one unit. If you 
decide to go that route. expense will be a 

major factor. A device of that type -in kit 
form with an output of 175 watts -is 
available from the Heath Company (Ben- 
ton Harbor, MI 49022) for about 555. 
Several years ago we mounted a Heath 
unit in my car and used it successfully for 
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Build Your Own 

IBM -PC Compatible! 
litre are the hoards, assembly instructions 
and parts you need... plus full bacA -up ser- 
vice from .\'etronics! 

l ompletc inuructsons rhos. you hou to build an IBM - 

PC compatible that can run ANY -not Nu "popular" - 
IBM "P(' programs' 

Motherboard functionally duplicates IBM PC fea- 
ture. IBM PC compatible BIOS ROM plus five empty 
sockets for R(>Ms of sour choice Sockets wall accept 
IBM -PC PROMS or other PROMS. 

Instructions include step-by-step procedure for transfer- 
ring ROM' from a pc onto a floppy disk. which can then 
be mailed assay for ROM duplication. 
Beard lens include prmred run-mr board. some bard. 
r,. per pans, and detailed asumNt tn,rrw-uons 
Complele loos include ponied ct rutI boards, all 
parrs. and detailed auembl, tnsrrucnons. 
Manuals only. 15 00 per Au. 
IBM -PC Compatibls 16-061 MoUwbond *HA IBM cons. 
patibk BIOS ROM-2; Board kit. 589.95/C Complete 
lees, add SI40 00 
IBM-PC CompatsbN Keyboard m cabin Owed & 
tested). 5229 95 

e4bJ254 i Memory rtth serial pon *05 DB -25 connector 
C Board kit (64k). 539.95/C Complete kit (64k). add 
5134.00/C Each addntonal 61k block (to 256k). add 
s75.00 
Fax Drive Disk Controller with hard disk SASI inter- 
face, parallel printer port. clock/calendar-2 Board lees. 

569,95/ :. Puts for Four Drove Onk Controller. add 
SI30 OD, E Pans for Parallel Printer Pon. add 530.00/ 

Clock Calendar. add $45.00 C SASI Interface. add 
S5000,': All I functions aired and tested. S32995. 
IBM -PC Compatible Coda bard lot B&W) Board 
\it with ROM. 55995iC wired and tested. 52299.95. 

PrintelSpookir Board wish 641 buffet. clock calendar. 
parallel prunier porn -C Board lees wish ROM. 549.95 
Modem Board. 300 BPS. direct connect/originate/auto. 
dial- auto answer plus 2 feral ports -C Board n troth te- 
lephone company connectors. 549.95 
Power Supply C C ompkte n. 5179.95/C Furs power 
for hard dusk option. add 520 00 
:2 Cabinet la PC. steel rah brushed aluminum iron' 
panel and simulated oak coser. 5199.95 
:2 s'i.' Disk Drive. DSDD Issued & tested). 5269 9' . 10 Megabyte Hard Dlsk wth controller & software 
)wired & tested). $1295.50 
%erronses offen complede senory department en ruin:wren. 

TERMINALS 
I Terminal, require ASCII keyboard and porker supply.) 
_ì Power Translomm for either terminal. S9 95 

SmarlVid Deluxe Terminal, 80 characers by 24 lines. ms 
,roprocnaor controikd with editing. rerte +1áe0 and 
more -L- Board lot tincludes board. character generator. 
.ideo controller. 2\ system ROM). 599.91/C Complete hit. 
add 510:300 
FastVld Deluxe Terminal, 64 or 32 characters s 16 lines. 
Mud rate to 19 tlobaud- C Board In (includes control - 

In. character generator. and PROM). $49.95 /C Complete 
lot. add 550.03 

SPEECH 
Electric Mouth AppielS.100 Speech Board. with 
Natrona) NS(' Digttalker speech chip -C Appk /C S -100 
rt'lease crier& war Own-sr/0 Board n (wth Digital n 
and 150 word socabulary tet). S69 95/C Complete kit, 
add 530.00/C 2nd Word Set (ISO words). add 539.95 
SpeakEasy Universal Talking Board. operate rsth 
.omputers and terminals or in the standalone mode. Uses 
same porn supply as terminals we abosei C Board lot 
ancludes V'ORTRAX speech chip and system ROM). 
189 95 C Complete hut. add 560.00/^, Cabinet. add 
s1s 00 

S-100 DYNAMIC RAM BOARD 
1611e4k RAM Board uses popular 1116 chips -C Board 
4t (includes 8202 controller). $69 95. C Complete kit 
1161), add 579 95 C Each addmonal 161. add 550 00 

ELF II BEGINNER'S PAK 
ELF II rs a complete 256 Mu. fully espandable learning 
.omputer wth escellent documentation that explains 
hardware and software fundamentals. Learn to program 
in machine language' l earn the essence of hoe all corn 
paters operate and "think"' If you can afford to think 
about art IBM-PC or IBM -PC compatible. you can't 
afford nor to hase an F.I. F II beginner's oak' C Complete 
\n. 509 95 

USE YOUR CREDIT CARD! CALL TOLL FREE 1400 
243-742$ On Connecticut call 203.3549375) 
to order by mail. check base, abose for products you 
desire Mail entire ad with remittance to 

Netronics R & D. Ltd. 
333 Litchfield Road, New Milford, CT 06776 
total enclosed S 1( onn re, add tan) C Vita 

MasterCard Acct. e_ 
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SPEECH
Elec tric Mouth Apple /S·100 Speech Board, with
National NSC Digitalker speech chip-O Apple/ O S- IOO
(Please check your choice.)/ D Board kit (with Digita lker
and 150 word' vocabulary set), S69.95/0 Complete kit,
add S30.00/ 0 2nd Word Set (150 words), add S39.95
SpeakEasy Univer s al Ta lking Board, operates with
com puters and terminals or in the sta nd-alone mode. Uses
same power supply as terminals (see above). 0 Board kit
(includes VORT RAX speech chip and system ROM),
S89.95/0 Complete kit. add S60.00/ 0 Cabinet , add
SI5.00

S·1OO DYNAM IC RAM BOARD
16kJ64k RAM Boa rd uses popu lar 4116chips-O Board
kit (includes 8202 controller), S69.95/0 Complete kit
(16k), add S79.95/ 0 Each addit ional 16k. add S50.00

ELF II BEGINNER'S PAK
ELF II is a complete 256 byte. fully expandable learning
computer with excellent docu mentation that explains
har dware and software fun damental s. Learn (Q progra m
in mach ine la nguage! Learn the essence of how all com
put ers opera te and "think" ! If you can a fford (0 think
abo ut an IBM-P C or I BM~ PC compatible, you ca n' t
afford 1I0l to have an ELF II beginner's pak ! D Complete
kit, S139.95
USE YOUR CREDIT CARD! CALL TOLL FREE 1·800·
243·7428 (In Connecticut c a ll 203·354-9375)
To order by mai l, check boxes abov e for products you
desire. Mail entir e ad with remittance (0 :

Netronics R&D, Ltd.
333 Litchfield Road, New Mi ll ard, CT 06776
Total enclosed $ (Conn . res. add ta x) 0 Visa
o MasterCard Acct . # _

Exp Date Signa ture

PrintName _

Here are the boards, assembly instructions
and parts you need . . .plus fu ll back-lip ser
vice f rom Netronics!

Complete instruc tions show you how (Q build an IBM·
PC compatible that can run ANY-not just " popular"
IBM-PC programs!

Motherboard functionally duplica tes IBM-PC . . . fea
tures IBM-P C compatible BIOS ROM plus five empty
sockets for ROMs o f your choice. Sockets will accept
IBM-PC PROMs or other PROM s.

Instructions include step-by-step procedu re for transfer
ring ROMs from a pc onto a floppy disk, which can then
be mailed awa y for ROM dupl ication .
Board kit s include printed curcuit board, some hard
to-get parts. and detailed assembly instructions.
Complete kits include printed circuit boards. all

I parts. and detailed assembly instructions.
I Manuals only, 15.00 per kit .
: IBM·PC Co mpatible 16-bll Motherboard with IBM com
I pat ible BIOS ROM- O Board kit, S89.95/ 0 Complete

kit , add SI4O.00
: IBM·PC Com patible Keyboard in cabinet (wired &
I tested), S229.95
I 64kJ256k Memory with serial po rt with DB·25 connector
I 0 Board kit (64k), S39.95/0 Complete kit (64k), add

SI34.00/ 0 Each additional 64k block (to 256k), add
S75.00
Fou r Drive Disk Co nt roller with hard disk SASI inter
face, para llel printer port , c1ocklcalendar - O Board kit ,
S69.95/0 Parts for Four Drive Disk Controller, add
SI30.00/0 Parts for Parallel Print er Port , add S30.00/
o Clock/Calenda r, add S45.00/ 0 SASI Interface, add
S50.00/0 All 4 functions wired and tested, S329.95.
IBM·PC Co mpatible Co lor Board (or B&W)- O Board
kit with ROM, S89.95~0 Wired and tested, S299.95.
Printer /Spoole r Boa rd with 64k buffer, clock calendar,
parallel printer ports- O Board kit with ROM, $49.95
Modem Board, 300 BPS, di rect connect/ originate/ auto
d ial/auto answer plus 2 serial pons-e-El Board kit with te
lephone compa ny connecto rs, $49.95
Power Supply 0 Co mplete kit. SI79.95/0 Extra power
for hard disk opt ion, add S20.00
D Cabinet for PC, steel with brushed aluminu m front
panel and simulated oak cove r, $199.95
o 5 ,/, " Dis k Drive , DSDD (wired & tested), S269.95
o 10 Megabyte Hard Dis k with controller & software
(wired & tested), S1295.50
Netronics offers comp lete service department to customers.

TERMINALS
(Terminals requi re ASC II keyboa rd and power supply.)
D Power .Tra ns fo rme r for either terminal, S9.95
SmartVid Deluxe Terminal, 80 characters by 24 lines, mi
croprocessor controlled with editing, reverse video and
more- D Board kit (includes board, character genera tor,
video controller, 2k system ROM), S99.95/ 0 Complete kit,
add S100.00 '
FastVid Delu xe Terminal , 64 or 32 characters x 16 lines,
baud rate to 19 kilobaud -D Board kit (includes cont rol
ler, character generato r, and PROM), S49.95/0 Complete
kit, add S50.00
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Build Your Own

IBM-PC Compatible!

we have received several inqui ries lately
about building converters. The letters
came from all over, includ ing Puerto Rico
and the Phil ippin es.

The gist of those requests is for a con
verter circuit that will produce 115 volts
AC from a square-wave generator. The
writers want to power everything from re
frigera tors to com puters. Among the vari
ous square-wave generators suggested are
the 555 osc illator and the 5369 cry stal
oscillator.

Sorry fellows, but there 's no way those
oscillato rs can output enough wattage to
opera te those devices. That is, you cannot
get both more voltage and current out than
you put in . Electronics is no exception to
the rule of life that says "You never get
something for nothing ."

Many people mistakenly believe that
some e lectronic circ uits man ufact ure
power. That' s probably because they see
circuits where you put a couple of volts in
and get 5000 volts out. Or, perhaps, a
circuit that outputs ten amps when the
input is only 500 milli amp s. But that
doesn 't indicate a change in power. Power
is equal to the product of voltage and
current.

So those devices that you might think
are creating power are not. (Don' t take
our word for it , though . Take any device
and comp are the product of the input volt
age and current and the product of the
output voltage and current. We guarantee
that at best you' ll wind up with equal
numbers. You' ll actually get less power
out than you put in. That's because the
circuit itself will use up some portion of
the input power.) .

Low power oscillators (such as those
menti oned) cannot handl e the kind of
power necessary to produce 500 watts at
115 volts (even though that's only 4.4
amps). Remember- what we are dealing
with are milli watt devices.

There are two types of devices that are
commercially available and can provide
emergency power. One device attaches to
the alternator of your car and reported ly
produces 110 volts AC for operating radi
os, drills, and so on. As to whether or not
they would be satisfactory for powering
TV's or a moderate size refrigerator, we
have no idea. And it's likely that the out
put will be to noisy for a compu ter. Be
cause we have not had first-hand any ex
peri en ce wi th th ose unit s , we ca n' t
recommend them .

The other device that can produce the
needed power is 12-volt DC to l lO-volt AC
converter or inverter. That device can pro
duce an output of a couple hundred watts .
But if more power is needed , you can
simply use more than one unit. If you
decide to go that route , expense will be a
major factor. A device of that type- in kit
form with an output of 175 watts- is
available from the Heath Company (Ben
ton Harbor, MI 4902 2) for about $55.
Several years ago we mounted a Heath
unit in my car and used it successfully for

METAL
i<.1>..l G

Fl.£')<. leLE
WI R E

FIG. 3

continued fr om page 88

HOBBY CORNER

tilt , that complicates matters consider
ably. One method that comes to mind uses
a joystick (the kind that use potentiome
ters , not the ones that contain switches).
The joystick is supported upside down and
a suitable weight is attached to the handle .
When the joystick (or the device it's at
tached to) is tilted in any direction, the
resistance of its potentiometer (which you
can read on an ohmmeter) will change .
That reading will be in direct proportion
to the degree of tilt. One supplier of
the type of joy stick mentioned above is
Jameco Electronics (1355 Shoreway Road
Belmont , CA 94002 ). Check the ads in
the back of thi s mag azine fo r othe r
sources.

Perhaps another reader will come up
with a better idea. If not , those sugges
tions should get you going in the right
direction.

DC to AC converter
It must have been the summer storms-

Til t sw itch
Donald Wendel (TX) is looking for a

device to detect a tilt from the vertical.
Unfortunately he didn 't ment ion the in
tended application, so we don 't know if a
simple switching arrangement will suf
fice-{)r if the device is to be used to
determine the degree of tilt . So we' ll take
a look at both .

Let's consider the switching device first
since it' s the simpler of the two. The easi
est approach would be to use a mercury
switch such as the " position-determin
ing" type available from Radio Shack . If
you can' t get those , several standard mer
cury switches can be arranged so that the
contacts close whenever they are moved
from the horizontal.

A second possible switching arrange
ment is one that you can build . It consists
of a han ging metal wire (braided for flex
ibility) with a weight on the free end . The
wire hangs through a metal ring , as shown
in Fig . 3, and completes a circuit when it
touches the ring . The size of the ring and
its distance from the supported end of the
wire can be adjusted to increase or de
crease the sensitivity of the device.

If the device is to show the degree of
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a variety of purposes, including a ham 
transceiver (but not a computer). 

Transformer direction 
Steve Pearson (WA) attempted to build 

the high - voltage generator shown in 
"Hobby Corner" last February. His pro- 
ject was unsuccessful, apparently because 
Of the transformer used. Let's sec if we 
can lend a hand and help clear up some of 
the confusion. 

Any transformer can be used as a step - 
up or step -down transformer (provided 
that the primary and secondary have an 
unequal number of turns of wire in them). 
If the transformer has a small number of 
turns at its input (primary) and a large 
number of turns at its the output (second- 
ary), it is a step -up transformer. On the 
other hand. if you apply the input to the 
high -turns side. you have a step -down 
transformer. (The relationship between 
the number of turns of wire in a trans- 
former's primary and secondary is re- 
ferred to as the turns ratio.) 

For example. take the case of a 110 -volt 
to 12 -volt transformer. If you apply 110 
volts to one side and get 12 volts out the 
other. you are stepping -down the voltage. 
However. you can just as easily reverse the 
transformer so that the input side is now 
the output. A transformer can step up or 
step down the voltage that is applied to it 
depending on which side is used as the 
primary. 

As far as the high -voltage generator is 
concerned. what you need is a trans- 
former with very high turns ratio. A fila- 
ment transformer. such as the one you 
used. doesn't step -up the voltage enough 
because it doesn't have a sufficiently high 
turns- ratio. 

In these days of low- impedance transis- 
tor circuits. it has become increasingly 
more difficult to purchase transformers 
with a high turns- ratio. As pointed out last 
February. your best bet is an audio- output 
transformer designed for a tube receiver. 
Perhaps you can take on from an old radio 
or even a tube -type TV. If you do find 
such a transformer. apply the input to the 
side that was connected to the speaker and 
you should get a sufficiently high voltage 
from the other side. 

Control -voltage source 
Very often the solution to a problem is 

just a matter of using a circuit in a slightly 
different way. That's our advice to H.B. 
Armstrong (OH). who is looking fora way 
to control a relay with a signal from a tape 
recorder. 

If you -look back at the July "Hobby 
Corner" you'll see a circuit that used the 
audio signal from a radio to turn a device 
on and off. That circuit can be used to turn 
on a light. activate a relay. or do almost 
anything when an audio signal is fed to it. 
Now. if we understood your problem cor- 
rectly all you have to do is to connect the 
same device across the audio output of 
your recorder. R -E 
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a variety of purp oses , including a ham
transceiver (but not a computer),

Control-voltage source
Very often the solution to a problem is

j ust a matter of using a circuit in a slightly
different way. That 's our adv ice to H.B.
Armstrong (OH), who is looking for a way
to control a relay with a signal from a tape
recorder.

If you-look back at the Ju ly " Hobby
Corner" you' ll see a circ uit that used the
audio signal from a radio to turn a device
on and off. That circuit can be used to turn
on a light , activate a relay, or do almost
anything when an audio signal is fed to it.
Now, if we understood your problem cor
rectl y, all you have to do is to connect the
same device across the audio output of
your recorder. R-E

Transformer direction '
Steve Pearson (WA) attempted to build

the high- volt age gene rato r shown in
" Hobby Comer" last Febru ary. His pro
jec t was unsuccessful , appare ntly because
of the transform er used . Let's see if we
can lend a hand and help clear up some of
the confusion .

Any transformer can be used as a step
up or step-dow n transformer (provided
that the prim ary and secondary have an
unequal number of turns of wire in them).
If the transform er has a small numb er of
turns at its input (pr imary) and a large
number of turns at its the output (second
ary), it is a step-up transformer. On the
other hand , if you apply the input to the
high-turn s side , you have a step-down
transformer. (The re latio nship between
the number of turn s of wire in a trans
former's primary and seco ndary is re
ferred to as the rums ratio. )

For examp le, take the case of a 11O-volt
to 12-volt transformer. If you apply 110
volts to one side and get 12 volts out the
other, you are stepping-down the voltage .
However, you ca n j ust as easily reverse the
transformer so that the input side is now
the output. A transformer can step up or
step down the voltage that is applied to it
depend ing on which side is used as the
prim ary.

As far as the high-voltage generator is
concerned , what you need is a trans
former with very high turns ratio . A fila
ment transformer, such as the one you
used , doesn 't step-up the voltage enough
becau se it doesn't have a sufficiently high
turns-ratio .

In these days of low-impedance transis
tor circuits, it has become increasingly
more difficult to purchase transformers
with a high turns-ratio . As pointed out last
February, your best bet is an audio-output
transformer designed for a tube recei ver.
Perhap s you ca n take on from an old radio
or even a tube-typ e TV. If you do find
such a transformer, apply the input to the
side that was connected to the speaker and
you should get a sufficiently high voltage
from the other side.
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THE DRAWING BOARD 
More about counters 

ROBERT GROSSBLATT 

BEFORE STARTING OUR USUAL HEAVY - 
duty discussion this month, we have a few 
announcements to get out of the way. So 
put your brains back in neutral and relax a 

bit. while we take care of them. 
Last August's contest is officially 

closed. A lot of you out there sent in 
answers regarding the use of trimmers in 
the power supply we designed. The rea- 
sons you gave had to do with everything 
from electron flow to the price of resis- 
tors. Well, the correct answer is some- 
where in between. Take a look at Fig. Ito 
refresh your memory. Rs and RB had to be 
2 -watt resistors -so the only kind of trim- 
mers we could use were the wire-wound 
ones. 

FIG. 1 

The real question. then. is why 
couldn't wire-wound resistors have been 
used. Well. those two resistors have to 
pass a lot of current. Not only that. but if 
the circuit being powered by the supply 
suddenly draws more or less current. the 
voltage across the resistors is going to 
vary wildly from one moment to the next. 
Since wire-wound resistors are just long 
coils of resistive wire, inductive effects 
are definitely going to rear their ugly 
heads. More specifically. current spikes 
through the resistors are going to generate 
hack EMF and that will momentarily 
change the apparent value of the resistors. 
As a result. all the protective circuitry for 
the supply. which we've spent so much 
time designing. would become ineffec- 
tive at the exact time it's needed most. If 
the values of the resistors changed. the 
cutoff points we planned on would 
change. Take it from us: All the work we 
did would mean nothing and there'd be a 

good chance that the power supply would 
go up in smoke. An unsatisfactory state of 
affairs, to say the least! 

And now we'll open the envelope and 
announce the winner of the contest. -It's 
Steve Geist of Des Plaines. IL. Congrat- 
ulations, Steve. No prize money (we 
haven't been able to collect from the 
loser); just congratulations. 

Our second announcement is that a lot 
of people out there have been sending in 
answers to another problem we outlined 
last August: namely. how to generate a 

negative supply from a two terminal trans- 
former. Bill McFadden of Corvallis. OR 
not only sent us a solution, but also did a 

really good job of analyzing the circuit 
and explaining how it works. What he 
didn't send me was his return address. 
Maybe that's because we blew the prize 
money budget on the other contest. Se- 
riously though -if you're taking the time 
to drop us a note. make sure to put your 
return address on the note. as well as the 
envelope. so we can answer you. 

FIG. 2 

Bill's final circuit is shown in Fig. 2. It 
could really come in handy when you're 
designing circuitry that needs a bit of 
juice from a negative supply. Its operation 
has all the hallmarks of a slick design - 
simplicity. elegance. and common sense. 

Diodes DI through D4 form a full -wave 
bridge rectifier and produce a positive DC 
voltage with respect to system ground - 
nothing really unusual there. But. as you 
all should know. that positive DC voltage 
is generated on every positive half -wave of 
the incoming AC signal from the second- 
ary of the transformer. What Bill did was 
to take advantage of the negative half- 
cycle of that signal. Capacitors CI and C2 
charge up on the positive half -cycle of the 
input -as you would expect -and then 
dump their charges across diodes D5 to 
D8 on the negative half -cycle. Since CI 
and C2 are always looking at signals that 
are 180° out -of -phase with each other. 

none of the input is wasted (both sides are 
used). Capacitor C3 is the filter capacitor 
for the negative supply and Bill has indi- 
cated that the best performance is ob- 
tained from that circuit when Cl, C2. and 
C3 are of equal value. Anyone who needs 
a negative supply should take advantage 
of his work and give the circuit a try. If you 
do use it, let us know how things worked 
out and we'll pass the information along. 

Although it wasn't mentioned when we 
stated the problem. there's one circuit 
possibility that no one has even taken into 
account. Suppose you need a negative 
supply and you're powering your circuit 
from batteries. There's no negative AC 
half -cycle to use. so everything we've dis- 
cussed so far is. unfortunately. irrelevant. 
Therefore, our new contest is to generate a 
bipolar supply. with a real negative side. 
using only a single nine -volt transistor 
battery. 

Now let's get on with other business. 
In November's and December's 

"Drawing Board" we looked at counters 
(in particular the 4017 decade counter) 
and saw how they can be used as frequen- 
cy dividers. We've also found that most of 
the obstacles associated with devices of 
that type can be overcome in one way or 
another. 

But we're still left with the problem of 
the output duty -cycle. In a word, the duty- 
cycle changes every time we change the 
number we're dividing by. Although 
even- numbered divisions can be squared 
up by some sort of gating arrangement. 
(at the output) odd -numbered divisions 
present more of a problem. 

You could work out some electronic 
equivalent of a "Rube-Goldberg 
scheme to solve the problem -but it's 
much easier to try a different IC. That's 
exactly what we're going to do. More 
specifically, we'll look at the 4018- an- 
other ring counter. Not only can it divide 
an input frequency, but also provides a 

squared -up output waveform- without 
any unnecessary brain damage. Although 
that IC is superficially like the 4017. its 
operation is different and requires a bit of 
special handling to make it work properly. 

Figure 3 shows the pinout of the 4018. 
If you compare it to the 4017 you'll see 
that it requires a bit more than connecting 
one pin to the other in order to divide by a 

particular number. The 4018 must be pro- 
continued on page 106 
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The real qu estion , then , is wh y
couldn't wire-wound resistors have been
used . Well, those two resistors have to
pass a lot of current. Not only that , but if
the circuit being powered by the supply
suddenly draws more or less current , the
voltage across the resistor s is going to
vary wildly from one moment to the next.
Sin ce wire-wound resistors are just long
coils of resistive wire, inductive effects
are definitely goi ng to rear their ugly
heads. More spec ifically, current spikes
through the resistors are going to generate
back EMF and that will moment aril y
ch ange the apparent value of the resis tors .
As a result , all the protective circuitry for
the supply, which we've spent so much
time designing , would become ineffec
tive at the exact time it's needed most. If
the values of the resistors changed, the
cutoff points we pl anned on would
ch ange . Take it from us: All the work we
did would mean nothing and there 'd be a
good chance that the power supply would
go up in smoke. An unsatisfactory state of
affairs, to say the least!

And now we' ll open the envelope and
announce the winner of the contest.-It's
Steve Geist of Des Plaines, IL. Congrat
ulations , Steve. No prize mon ey (we
haven 't been able to collect from the
loser); just congratulations .

Our seco nd announcement is that a lot
of people out there have been sending in
answers to another problem we outlined
last August: namely, how to generate a
negative supply from a two terminal trans
former. Bill McFadden of Corvallis , OR
not only sent us a solution, but also did a
really good job of analyzing the circuit
and explaining how it works . What he
didn 't send me was his return address .
Maybe that's because we blew the prize
money budget on the other contest. Se
riously though-if you' re taking the time
to drop us a note , make sure to put your
return address on the note , as well as the
envelope, so we can answer you.

Bill 's final circuit is shown in Fig. 2. It
could really come in handy when you're
designin g circuitry that needs a bit of
jui ce from a negative supply. Its operation
has all the hallmarks of a slick design
simplicity, elegance , and common sense .

Diodes DI through D4 form a full-wave
bridge rectifier and produce a positive DC
voltage with respect to system ground
noth ing really unusual there. But , as you
all should know, that positive DC voltage
is generated on every positive half-wave of
the incom ing AC signal from the second
ary of the transformer. What Bill did was
to take advantage of the negative half
cycle of that signal. Capacitors CI and C2
charge up on the positive half-cycle of the
input-as you would expect-and then
dump their charges across diodes D5 to
D8 on the negative half-cycle. Since CI
and C2 are always looking at signals that
are 1800 out- of-phase with each other,

none of the input is wasted (both sides are
used). Capacitor C3 is the filter capacitor
for the negati ve supply and Bill has indi
cated that the best performance is ob
tained from that circuit when CI, C2 , and
C3 are of equal value. Anyone who needs
a negative supply should take advantage
of his work and give the circuit a try. If you
do use it, let us know how things worked
out and we' ll pass the information along.

Although it wasn't mentioned when we
stated the problem , there 's one circuit
possibility that no one has even taken into
account. Supp ose you need a negative
supply and you' re powering your circuit
from batteries. There 's no negative AC
half-cycle to use , so everything we' ve dis
cussed so far is , unfortun ately, irrelevant.
Therefore , our new contest is to generate a
bipolar supply, with a real negative side,
using only a single nine-volt transis tor
battery.

Now let's get on with other business .
In N ovember ' s a nd December's

" Drawing Board" we looked at cou nters
(in particular the 4017 decade counter)
and saw how they can be used as frequen
cy divid ers. We've also found that most of
the obstacles associated with devices of
that type can be overcome in one way or
another.

But we're still left with the problem of
the output duty-cycle . In a word, the duty
cycle changes every time we change the
number we' re dividing by. Alt hough
even-numbered divisions can be squared
up by some sort of gating arrangement,
(at the output) odd-numbered divisions
present more of a problem .

You could work out some electronic
eq uiva le nt of a " Rube-Go ld be rg"
scheme to so lve the problem-but it 's
much easier to try a different Ie. That 's
exactly what we're going to do. More
specifically, we' ll look at the 4018- an
other ring counter. Not only can it divide
an input frequency, but also provides a
squared-up output wavefo rm-without
any unnecessary brain damage . Although
that IC is superficially like the 4017, its
operation is different and requires a bit of
spec ial handling to make it work properly.

Figure 3 shows the pinout of the 4018.
If you compare it to the 40 17 you' ll see
that it requires a bit more than connecting
one pin to the other in order to divide by a
particular number. The 40 18 must be pro-

continued on page 106
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COMMUNICATIONS CORNER 
Recreating sound 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 

SEVERAL YEARS AGO WE PROPOSED IN AN 

article on the future of high fidelity that, 
through the computer and frequency syn- 
thesis, it would be possible to reconstruct 
the sounds of yesteryear. That is, one 
would be able to play an old cylinder 
recording, process the sound through a 

computerized device that had stored in its 
memory the waveform characteristics of 
every musical instrument including the 
human voice, and eventually end up with 
a perfect recreation of the original signal 
source. Imagine hearing the full -fidelity 
voice of Enrico Caruso. or the legendary 
sound of the Original Dixieland Jazz 
Band. 

Though we haven't quite reached that 
stage yet -if memory serves. we pre- 
dicted it would take place sometime 
around 1985 -we have recreated the actu- 
al voices of modern day sports announ- 
cers. and in a few emergency situations 
we have recreated the sound of "live" 
music. 

Recreate voices and music? Let's ex- 
plain what we mean. In the early days of 
broadcasting a "remote broadcast " -be it 
sports, drama, or whatever -meant a spe- 
cial radio line installed by the telephone 
company. Depending on the type of pro- 
gram material. the line might be equal- 
ized out to IS kHz. 8 kHz; 5 kHz, or it 
might be unequalized (for voice transmis- 
sion). and all that was missing were the 
upper -midrange and high frequencies. 
Putting the cost of that special line aside 
for a moment, if the head of the station 
called the phone company at 9 AM for a 

line at I PM it was in, equalized. and 
working by I PM- particularly if the in- 
put and output were in the same city. To- 
day. it can take a week just to process the 
paperwork. possibly another week to a 

month to install the line. and then one 
hopes the line doesn't crash in the middle 
of the remote. 

To get around the problems of cost and 
slow installation, many sports broad- 
casters went to the dial -up phone system. 
Using a special portable amplifier that 
clipped directly to a telephone line (usu- 
all across the handset's transmitter ter- 
minals). the field crew dialed the radio 
station's telephone, and when the phone 
was answered they clipped onto the hand - 
set. At the station, technicians connected 
the phone line's signal to the studio con- 
sole, and eventually broadcast the signal 
they received through the dial -up tele- 

phone system. 
As time progressed, the remote equip- 

ment got a little fancier and the connec- 
tion was neater. but one problem 
remained. Because the dial -up system has 
a restricted frequency response range of 
approximately 250 -3000 Hz (actually 
more like 300 -3000 Hz). not only was the 
announcer unhappy with his basso voice 
coming out sounding like a thin squeak 
but. what was even worse was that the 
shrill sound of 3(X)-3000 Hz eventually 
wears down the listener. 

It took a number of years, but both 
problems -that of the thin voice and shrill 
reception -were resolved by reconstruct- 
ing the "missing" low frequencies with a 

device users call a Comrex, which is actu- 
ally the name of the company that man- 
ufacturers the device. Now the full - 
fidelity low frequencies of the an- 
nouncers's voice could be broadcast over 
the dial -up system, and it was even possi- 
ble in case an equalized radio line failed. 
to broadcast a "musical" program with 
some semblance of "balanced sound" by 
using the phone system. 

The Comrex borrows its technology 
from the "fregwee," a device that makes 
humans sound like chipmunks in the TV 
and movie cartoons: the same technology 
is used to reduce the amount of spectrum 
used by a radiotelephone signal. 

50Ht 
VOICE BANDWITH AT REMOTE 3 

Ht 

300Hz 3750Hí1 
VOICE AFTER COMREX ENCODE 

300Nr 
TELCO BANDWIDTH 

3500Hí 

He 

VOICE AFTER COMREX DECODE 
3,50 

FIG.1 

Figure I shows how its done. At the 
sending or input side of the circuit, the 
microphone signal is passed into a Corn - 
rex encoder that slides the entire frequen- 
cy range up 300 Hz by beating the audio 
against a fixed crystal -controlled carrier. 
The lower voice frequency of 50 Hz be- 
comes 300 Hz. while the voice frequeoe 
of 3000 Hz becomes 3250 Hz. That signal 
is fed into the dial -up telephone system. 
Because of the bandwidth restrictions of 

the dial -up system and the Comrex equip- 
ment, the frequency range of 300 Hz to 
3000 Hz is passed to the receiving end, 
while the frequencies below 300 Hz and 
above 3000 Hz are attenuated. 

At the receiving end of the circuit a 

Comrex decoder "beats" the 300 -3000 
Hz signal back down to the range of 50 to 
2750 Hz. Now. the announcer's original 
"bass" tones are reproduced at the radio 
studio. True. the upper frequencies are 
attenuated above 2750 Hz. but with the 
low frequencies back in the voice the 
"timbre" is restored, and the sound 
quality at the receiver is "more natu- 
ral" -not hi -fi. but more closely approx- 
imating the "real" voice, and certainly 
more comfortable to listen to. 

Another advantage of the Comrex is 
that the 300 -Hz filter of the Comrex at- 
tenuates the telephone line's hum compo- 
nents of 60, 120, and 180 Hz caused by the 
telephone company using a common pole 
with the electric utility. The decoded 
Corn= signal is essentially hum -free. 

What happened to the frequencies be- 
tween 2750 and 3000 Hz? They are lost 
because the Comrex does not recreate 
what does not exist. Remember. when the 
signal from the microphone was pro- 
cessed by the sending Comrex the fre- 
quencies between 2750 and 3000 Hz 
became 3000 to 3250. and were sharply 
attenuated by the phone system; for all 
practical purpose they weren't received. 
The highest received frequency was 3000, 
which was Comrcx'd down to 2750. 

Keep in mind that the upper frequency 
limit is determined by the upper cut -off 
frequency of the telephone system. If by 
chance one were using the Comrex on a 

Schedule A phone line, which has a fre- 
quency range of 100 -5000 Hz. the Com- 
rcx'd upper frequency limit would be a 

definitely acceptable 4750 Hz. 
The success of the Comrex -and it is 

an unqualified success -raises the ques- 
tion of how superior the recreation might 
be if the receiving end had a computer that 
"remembered" the announcer's "actual 
voice." Certainly, having the low fre- 
quencies in addition to the midhand 
should make a "high fidelity" recreation 
possible. And if we can do it with voice. 
why not with music. 

Just imagine 1985 -if we take a long 
length of string. two paper cups, and a 

Comrex, we might just be able to elimi- 
nate the phone company! R -E 
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Figure I shows how its done, At the
sending or input side of the circuit , the
microphone signal is passed into a Com
rex encoder that slides the entire frequen
cy range up 300 Hz by beating the audio
against a fixed crysta l-controlled carrier.
The lower voice frequency of 50 Hz be
comes 300 Hz, while the voice frequ~
of 3000 Hz becomes 3250 Hz. That SIgnal
is fed into the dial-up teleph one system.
Because of the bandwidth restrictions of

the dial-up system and the Comrex equip
ment , the frequency range of 300 Hz to
3000 Hz is passed to the receiving end,
while the frequencies below 300 Hz and
above 3000 Hz are attenuated.

At the receiving end of the circuit a
Comrex decoder "beats" the 300-3000
Hz signal back down to the range of 50 to
2750 Hz. Now,' the announcer's original
"bass" tones are reproduced at the radio
studio. True , the upper frequencies are
attenuated above 2750 Hz, but with the
low frequencies back in the voice the
"timbre " is res tored, and the sound
qua lity at the receiver is " more natu
ral"- not hi-fi, but more closely approx
imating the " real" voice, and certain ly
more comfortable to listen to.

Another advantage of the Comrex is
that the 300-Hz filter of the Comrex at
tenuates the telephone line 's hum compo
nents of60 , 120 , and 180 Hz caused by the
telephone company using a common pole
with the elec tric utility. The decoded
Comrex signal is essentially hum-free .

What happened to the frequencies be
tween 2750 and 3000 Hz? They are lost
because the Comrex does not recreate
what does not exist. Remember, when the
sig nal from the micro phone was pro 
cessed by the sending Comrex the fre
quencies between 2750 and 3000 Hz
became 3000 to 3250, and were sharply
attenuated by the phone system; for all
practical purpose they weren' t received.
The highest received frequency was 3000,
which was Comrex'd down to 2750 .

Keep in mind that the upper frequency
limit is determined by the upper cut-off
frequency of the telephone system . If by
chance one were using the Comrex on a
Schedule A phone line , which has a fre
quency range of 100-5000 Hz, the Com
rex'd upper frequency limit would be a
definitely acceptable 4750 Hz.

The success of the Comrex-and it is
an unqualified success- raises the ques
tion of how superior the recreation might
be if the receiving end had a computer that
"remembered" the announcer 's " actual
voice ." Certainly, having the. low fre
quencie s in addition to the midb and
should make a " high fidelity" recreation
possible . And if we can do it with voice,
why not with music.

Just imagine 1985-if we take a long
length of string, two paper cups, and a
Comrex, we might just be able to elimi
nate the phone company! R-E
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phone system .
As time progressed , the remote equip

ment got a little fancier and the connec
tio n was ne ate r, but one prob le m
remained. Because the dial-up system has
a restricted frequency response range of
approxima tely 250-3000 Hz (actually
more like 300-3000 Hz), not only was the
announcer unhappy with his basso voice
coming out sounding like a thin squeak
but, what was even worse was that the
shrill sound of 300-3000 Hz eventually
wears down the listener.

It took a number of years, but both
problems- that ofthe thin voice and shrill
reception-were resolved by reconstruct
ing the " missing" low frequencies with a
device users call a Comrex, which is actu
ally the name of the company that man
ufacturers the devic e . Now the full
f ide li ty lo w fre que nc ies of th e an
nouncers's voice could be broadcast over
the dial-up system, and it was even poss i
ble in case an equalized radio line failed,
to broadcast a " musical" program with
some semblance of " balanced sound" by
using the phone system.

The Comrex borrows its technology
from the " freqwee," a device that makes
humans sound like chipmunks in the TV
and movie cartoons; the same technology
is used to reduce the amount of spectrum
used by a radiotelephone signal.

SEVERA L YEARS AGO WE PROP OSED IN AN

article on the future of high fidelity that ,
through the computer and frequency syn
thesis, it would be possible to reconstruct
the sounds of yesteryear. That is , one
would be able to play an old cylinder
recording , process the sound through a
computerized device that had stored in its
memory the waveform characteri stics of
every musical instrument including the
human voice , and eventuall y end up with
a perfect recreation of the original signal
source . Imagine hearing the full-fidelity
voice of Enrico Caruso, or the legendary
sound of the Original Dixiel and Jazz
Band .

Though we haven 't quite reached that
stage yet- if memory serves, we pre
dicted it would take place sometime
around 1985-we have recreated the actu
al voices of modem day sports announ
cers, and in a few emergency situations
we have recreated the sound of "live"
music .

Recreate voices and music? Let 's ex
plain what we mean . In the early days of
broadcasting a " remote broadcast"-be it
sports, drama, or whatever- meant a spe
cial radio line installed by the telephone
company. Depending on the type of pro
gram material, the line might be equal
ized out to 15 kHz, 8 kHz; 5 kHz, or it
might be unequalized (for voice transmis
sion), and all that was missing were the
upper-midrange and high frequen cies.
Putting the cost of that special line aside
for a moment , if the head of the station
called the phone company at 9 AM for a
line at 'I PM it was in, equalized, and
working by I PM-particularly if the in
put and output were in the same city. To
day, it can take a week just to process the
paperwork, possibly another week to a
month to install the line , and then one
hopes the line doesn't crash in the middle
of the remote.

To get around the problems of cost and
slow installation, man y sports bro ad
casters went to the dial-up phone system.
Using a special portable amplifier that
clipped directly to a telephone line (usu
ally across the handset 's transmitter ter
minals), the field crew dialed the radio
station 's telephone , and when the phone

\.~ answered they clipped onto the hand
set.At the station, technicians connected
the phone line's signal to the studio con
sole , and eventually broadcast the signal
they received throu gh the dial-up tele-
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STATE OF SOLID STATE 
An interesting "melody- maker" IC 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 

WE HAVE RECENTLY COME ACROSS SEVER- 

al dedicated IC's that are used in unusual 
and/or interesting applications. The one 
well look at this month is the MPI I73A- 
NI. It's a thirty -tune melody micro- 
processor from SRJ International (1936 
Hillman Avenue, Belmont. CA 94003). 
The 4 -bit microprocessor is a P- channel 
MOS device with on -chip ROM. RAM. 
and ALU. It's programmed to play thirty 
different melodies electronically. 

The 28 -pin DIP device can be used for 
many applications. For example, it can be 

used as a door chime, a replacement for 
your telephone bell, an intercom annun- 
ciator, or a music box. In your car, it could 
be used as a musical horn or for warning 
signals (door ajar, low fuel, etc.). A few 
inexpensive discrete components can be 
added for melody selection, automatic 

melody- sequencing. and additional 
power- amplification (when needed). 
Briefly, the features offered by the 
MPI173 are: 

1. It plays thirty different melodies, 
2. Sixteen tunes can be played auto- 

matically in sequence. 
3 Melody selection can be controlled 

by two six -position rotary switches. 
4 Its tone and volume are variable. 
5. Tune speed is variable. 
6. A 50-60-ohm speaker can be di- 

rectly driven. 
7. It can be powered by two 9 -volt bat- 

teries. 
8 Its scale is chromatic 
8. Tempo is programmmed for each 

melody. 

Figure I shows how the IC can be used for 
a door -chime (or for a similar applica- 
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tion). The optional CD4015 CMOS 4 -bit 
shift register (1C2) is added so that, with 
SI open (in the AUTO position) the melo- 
dies are automatically sequenced as S4 is 
pressed and then released. The door 
chime can be operated from two 9 -volt 
batteries or from rectified AC from a 

12 -18 -volt bell transformer. Figure 2 

shows how a general- purpose power tran- 
sistor -fed from output pins 12 through 
17 -can be used to obtain higher volume 
or to drive a low -impedance speaker. 

In its standby mode. the MPI173 is 

turned on but consumes very little power. 
The CD40I5C (IC2) has a quiescent cur- 
rent drain ranging from I µA (typically) to 
a maximum of 100 ILA when VDI) is 10 

volts. Thus, for the circuit shown, the 
battery's life should approximate its 
"shelf life". 

How it works 
When either momentary switch (S3 or 

S4-the back- and front -door bell but- 
tons) is pressed. current through RI, R2 
and the diode(s) causes Q2 to saturate. 
That. in effect. grounds pin 4 (ICI's Vt)D 
terminal) and turns on the micro- 
processor. Output pin 28 goes high and 
the base of Q2 is now held on by current 
flow through R3 and R4. This keeps ICI 
turned on after momentary switch S3 or 
S4 is released. At the end of the melody 
selected by SI and S2 -or the next tune in 
sequence if the chimes are set in the auto- 
matic- sequence mode -pin 28 of the 
N1P1173 goes low and Q2 turns off. 
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al ded ica ted IC's that are used in unusual
and/or interesting applications . The one
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The 28-pin DIP device can be used for
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used as a door chime, a replacement for
your telephone bell , an intercom annun
cia tor, or a music box. In your car, it could
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5. A 50-50-ohm speaker can be di

rectly driven.
7. It can be powered by two 9-volt bat

teries.
8. Its scale is chromatic.
8. Tempo is programmmed for each

melody.

Figure I shows how the IC can be used for
a door-chim e (or for a similar applica-
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How it works
When either momentary switch (S3 or

S4--the back- and front-door bell but 
tons) is pressed, current through RI , R2
and the diode(s) causes Q2 to saturate .
That , in effect, grounds pin 4 (lCI 's VDD

terminal ) an d turns on the mic ro
processor. Output pin 28 goes high and
the base of Q2 is now held on by current
flow through R3 and R4. This keeps ICI

I turned on after momentary switch S3 or
I S4 is released . At the end of the melody

selected by SI and S2-or the next tune in
sequence if the chim es are set in the auto
mati c- sequen ce mode-pin 28 of the
MPlI73 goes low and Q2 turns off.
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If S3 is held down (closed) the tune 
selected by SI and S2 repeats or the six- 
teen melodies will play in sequence if the 

chimes are sct for automatic sequencing. 
A momentary closure of S4-the hack - 
dexlr button -connects pin 6 to the posi- 
tive supply voltage through diode D4 and 
the chimes will play the single tune "Or- 
anges and Lemons." Holding S4 down 
causes the melody to repeat. 

1111111... 
TABLE 1 

Switch Auto -mode 
Code Number Melody 

Al Pomp & Circu 
(Land of Hope & 

Glory) 
A2 Happy Birthday 
A3 Wedding March 

(Mendelssohn) 
A4 Jingle Bells 
A5 Auld Lang Syne 
A6 Soldiers Chorus 

(Faust) 

B1 
B2 
B3 

B4 
85 
B6 

13 Sailor's Hornpipe 
14 Charge' 
15 Close Encounters 

Theme 
16 Shave and a Haircut 

Rule Brittania 
O Canada' 

Cl 9 Colonel Bogey 
C2 10 Westminster C 
C3 11 Mexican Hat Dance 
C4 12 Twinkle. Twinkle Little 

Star 
C5 Deutschlandtied 
C6 God Save The Queen 

(My Country 'Tis of 
Thee) 

D1 

D2 
D3 
D4 

D5 
D6 

5 William Tell Overture 
6 Greensleeves 
7 Lorelei 
8 Eyes of Texas (I've 

Been Working on 
the Railroad) 

Star Spangled Banner 
'Oranges & Lemons 

El t Mozart Sonata 
E2 2 Blue Danube Waltz 

(Strauss) 
E3 3 Beethoven s 5th 

Symphony 
E4 4 Bach Toccata in D 

Minor 
E5 La Marseillaise 
E6 Wilhelmus 

'Back door tune: 

Switches SI and S2 select the thirty 
different melodies according to the letter% 

number combinations listed in Table I. 
The table also lists the sequence of the 16 

melodies that are played when SI is in the 
ArT() position. 

The MPI173A -NI melody generator IC 
is available from SRJ for 56.95 ($13.00 
for two) plus $1.50 for postage and han- 
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Equalizers ... Equalizers ... 
Equalizers EQ -2 (top) 12 bands channel 
general purpose equalizer -see R -E 5 -678 
$89 Optimized EQ 10 midrange 'h 
octave. 3 other bands. See C &E 12 81, 183 
$100 EQ -3. 24 bands mono $110 stereo 
$200. Free shipping w check Visa. M'C. 
Catalog. Symmetric Sound Systems 856L 
Lynn Rose Ct., Santa Rosa. CA 95404. 
(707) 546-3895. 

VIDEO 

GAME 

CAM10011 

D U'(K ATOP 

BACKUP YOUR ATARI' CARTRIDGES. 
Video game cartridges are easily destroyed. 
You can protect your investment by making 
archival backup copies of your 2600 series 
game cartridges. Most cartridges are easily 
copied onto 2732 EPROM's. Build our 
EPROM duplicator for under $45, make car- 
tridge copies for under $10. Complete de- 
tailed plans only S10.95. RANDOM AC- 
CESS. Box 41770R. Phoenix, AZ 85080. 

CIRCLE 57 ON FREE INFORMATION CARD 

TELTONE'S TRK -957 KIT makes it easier 
and less expensive to breadboard a low - 
power. central office quality DTMF detection 
system. The included M -957 DTMF Receiver 
decodes 12 or 16 digits and operates from 5 to 
12V dc. The sensitivity, wide dynamic range, 
noise immunity, and low -power consumption 
make it ideal for telephone switching, com- 
puter and remote control applications. The 
TRK -957 DTMF Kit is only 524.75. To order 
call: 1-800- 227 -3800, ext. 1130. 

CIRCLE 5 ON FREE INFORMATION CARD 

WIRELESS á ELECTRICAL CYCLO- 
PEDIA. Originally printed in 1918. this 176 - 
page reprint of the complete catalog gives 
you an accurate look at the state of electron- 
ics in 1918 Contains everything from a Zinc 
Spark Gap to a 1000 -Mile Receiving Outfit. 
You can get your own copy of this modern 
antique, profusely illustrated, for only $4.95 
plus Si 00 P &H Order yours from R -E 
BOOKSTORE. Radio -Electronics, 200 
Park Avenue, South, New York. NY 10003. 

TABLE 1

Equalizers ... Equalizers ...
Equalizers • EQ-2 (top) 12 bandslchannel
general purpose equalizer-see R-E 5-6n8
$89 • Optimized EQ: 10 midrange V2
octave, 3 other bands, See C&E 12/81, 1/83
$100 • EQ-3, 24 bands mono $110 stereo
$200. Free shipping w/check. Visa, M/C.
Catalog . Symmetric Sound Systems 856L
Lynn Rose Ct., Santa Rosa, CA 95404,
(707) 546-3895.

WIRELESS & ELECTRICAL CYCLO
PEDIA. Originally printed in 1918, this 176
page reprint of the complete catalog gives
you an accurate look at the state of electron
ics in 1918. Contains everything from a Zinc
Spark Gap to a 1000-Mile Receiving Outfit.
You can get your own copy of this modern
antique, profusely illustrated , for only $4.95
plus $1.00 P&H . Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue, South, New York, NY 10003.

BACKUP YOUR ATARI ® CARTRIDGES.
Video game cartridges are easily destroyed.
You can protect your investment by making
archival backup copies of your 2600 series
game cartridges , Most cartridges are easily
copied onto 2732 EPROM's. Bui ld our
EPROM duplicator for under $45, make car
tridge copies for under $10. Complete de
tai led plans only $10.95. RANDOM AC
CESS, Box 41770R, Phoenix, AZ 85080.

CIRCLE 57 ON FREE INFORMATION CARD

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

• 6 x rate $605 per each insert ion.
• Reaches 235,323 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additona l charge.

CALL NOW
AND

RESERVE

YOUR SPACE

jiiif
TELTONE'S TRK-957 KIT makes it easier
and less expensive to breadboard a low
power, central office quality DTMF detection
system. The included M-957 DTMF Receiver '
decodes 12or 16digits and operates from 5 to
12V de. The sensitivity, wide dynamic range,
noise immunity, and low-power consumption
make it ideal for telephone switching, com
puter and remote control applicat ions. The
TRK-957 DTMF Kit is only $24.75. To order
call: 1-800-227-3800, ext. 1130.
tt:EL1:0Ne-

CIRCLE 5 ON FREE INFORMATION CARD
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Colonel Bogey March
Westminster Chimes
Mexican Hat Dance
Twinkle, Twinkle Little

Star
Deutschlandlied
God Save The Queen

(My Country 'Tis of
Thee)

Mozart Sonata
Blue Danube Waltz

(Strauss)
Beethoven's 5th

Symphony
Bach Toccata in 0

Minor
La Marseillaise
Wilhelmus
'Back door tune:

William Tell Overture
Greensleeves
Lorelei
Eyes of Texas (I've

Been Working on
the Railroad)

Star Spangled Banner
'Oranges & Lemons

Sailor 's Hornpipe
Charge!
Close Encounters

Theme
Shave and a Haircut
Rule Brittania
o Canada!

Pomp & Circumstance
(Land of Hope &
Glory)

Happy Birthday
Wedding March

(Mendelssohn)
Jingle Bells
Auld Lang Syne
Soldlers Chorus

(Faust)

3

4

1
2

5
6
7
8

16

9
10
11
12

13
14
15

E5
E6

05
06

C5
C6

E4

01
02
03
04

E1
E2

E3

C1
C2
C3
C4

B4
B5
B6

A4
A5
A6

B1
B2
B3

A2
A3

A1

Switch Auto-mode
Code Number Melody

Switches S1 and S2 select the thirty
di f ferent melodies acco rding to the letterl
numb er combinations listed in Table I .
The table also li sts the sequence of the 16
melodies that are pl ayed when SI i s in the
AU TO position .

Th e MPI I73A-NI melody generator rc
is avai lable from SRJ for $6 .95 ($13.00
for two) plus $ 1.50 for postage and han-

If S3 is held down (cl osed) the tune
selec ted by SI and S2 repeats or the six
teen melodies will play in sequence if the
chimes are set for automatic sequenc ing.
A mom entary clo sure of S4-the back
door button-s-connects pin 6 to the posi
ti ve supply vo lt age through di ode 04 and
the chimes w i ll pl ay the sing le tune "Or
anges and L emons. " Holding S4 down
causes the melody to repeat.
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Radio- 
Electronics Electronics Ella= 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 rate $605 per each insertion. 
Reaches 235.323 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads 
We typeset and layout the ad at no 
add tonal charge. 

Call 212 - 777 -6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to mini-ADS. RADIO -ELECTRONICS, 
200 Park Ave South. New York, NY 
10003 

CABLE TV DESCRAMBLER KIT S39.95 
Computerized addressable gated sync type. 
We also have complete line of Jerrold and 
Oak cable TV converters and descramblers. 
Such as. Jerrold gated sync (SB -3). Oak 
sinewave (N12). and Jerrold 61 channel re- 
mote control converter descrambler (DRX- 
DIC -105). 90 day warranty. SEND $2.00 for 
"INFORMATIVE CATALOG" for prices and 
availability to J & W ELECTRONICS, INC., 
P.O. Box 61 -X. Cumberland, RI 02864. 

CIRCLE 63 ON FREE INFORMATION CARD 

THE MEAN LITTLE KIT New compact kit of 
electronic tools. Includes 7 screwdrivers. 
adjustable wrench. 2 pair pliers. wire stripper. 
knife. alignment tool. stainless rule. hex -key 
set, scissors. 2- flexible files. burnisher, 
soldering Iron. solder aid. solder and de- 
soldering braid. Highest quality padded zip- 
per case. Send check or charge Bank - 
Americard. Mastercarge. or American Ex- 
press The JTK -6 sells for 595.00 -JENSEN 
TOOLS INC., 7815 S. 46th Street. Phoenix. 
Arizona 85040. (602) 968 -6231. 

CIRCLE 70 ON FREE INFORMATION CARD 

APPLIANCE REPAIR HANDBOOKS -13 
volumes by service experts: easy -to- 
understand diagrams. illustrations. For major 
appliances (air conditioners, refrigerators, 
washers. dryers. microwaves, etc ). elec. 
housewares. personal -care appliances. 
Basics of solid state. setting up shop. test 
instruments 52.65 to 55.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789. Lombard. IL 60148. 1 -(312) 932 -9550. 

CIRCLE 21 ON FREE INFORMATION CARD 

45 -PIECE 
COMPACT ELECTRONIC TOOL KIT 
A complete assortment of high quality tools. 
Includes: 13 screwdrivers: 10 pc. hex key set: 
adjustable wrench: groove -joint plier; cutter: 
chain & long nose pliers: wire stripper; knife 
and replacement blades; soldering iron; sol- 
der. desoldering wick: soldering aid: heavy - 
duty padded zipper case. Model K -Z3 $99.00 
postpaid. We accept Mastercard. Visa and 
American Express or check. 100 °° satisfac- 
tion guaranteed or full refund. To order, call 
1- 800 -225 -5370. (In MA call (617) 272 -5051.) 
Contact East. Inc. P.O. Box 160 Burlington, 
MA 01803. 

CIRCLE 56 ON FREE INFORMATION CARD 

:i_ 
MINIATURE '/tW 5% CARBON FILM RE- 
SISTORS offer superior overall performance 
characteristics compared to carbon composi- 
tion resistors - at significant cost savings) EIA 
color coding. 1 ohm thru 10 megohm. 53.75 
per hundred per value. Mastercard. Visa, 
American Express, accepted Please add 
52.00 for shipping. California residents add 
6 °ó Sales Tax. No C O D ACORN INDUS- 
TRIAL ELECTRONICS P.O. Box 10846, 
SANTA ANA Ca. 92711. 1300 -0 E. Edinger 
Ave.. Santa Ana, Ca. 92705. (714) 
547 -8424. 

CIRCLE 46 ON FREE INFORMATION CARD 

:win Oa 

MODERN 
Et,ECïRICS 

MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gems- 
back Publications This issue appeared in 
April 1908 -just 75 years ago. You can own 
your own reprint of this unique first edition for 
lust 52.50 plus 75c P &H Its available from 
R -E BOOKSTORE. Radio -Electronics, 200 
Park Avenue South, New York, NY 10003 

VIDIO 

SCRAMMING 

1ICNNIOUIS 

SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the sinewave, gated pulse. SSAVI 
system. and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory. waveforms and trouble shooting hints. 
Only $12.95 puts 51.50 first class shipping 
and handling RANDOM ACCESS, Box 
41770R, Phoenix. AZ 85080. 

CIRCLE 17 ON FREE INFORMATION CARD j 

SURPLUS ZENITH SSAVI TV DE- 
SCRAMBLER - This is the real McCoy man- 
ufactured by Zenith and used by VHF Station 
operators in: Ann Arbor Ch 31, Baltimore Ch 
54, Chicago Ch 66. Dallas Ch 27, Min- 
neapolis St. Paul Ch 23, San Jose Ch 48, St. 
Louis Ch 30, Tulsa Ch 41, Washington Ch 50, 
Boston Ch 27. This unit delivers picture & 
sound out of TV, no internal connections. 
Complete with power adaptor (24 & 12 volt 
dual). Fast shipping, insured direct to you 
from Detroit. To order. send check or money 
order SALE $125.00, Reg. $189.00. VIDEO 
ELECTRONICS. 3083 Forest Glade Dr., 
Windsor. Ontario N8R -1W6. Quality Or -, 
ders (519) 944 -6443. 

CIRCLE 89 ON FREE INFORMATION CARD 1 

RadiD- 0 D 10.~~
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CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $605 per each insertion.
• Reaches 235,323 readers .
• Fast reader service cycle .
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additonal charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Lim ited num
ber of pages ava ilab le. Mail mater ials
to : mini- ADS , RADIO-ELECTR ONICS,
200 Park Ave. South, New York, NY
10003.

THE MEAN L1TILE KIT New compact kit of
electronic tools. Includ es 7 screwd rive rs,
adjustable wrench, 2 pair pliers, wire stripper,
knife , alignment tool, stainless rule, hex-key
set , scissors , 2-flexi ble file s, burni sher ,
soldering iron , solder aid, solder and de
solder ing braid. Highest quality padded zip
per case. Se nd check or charge Ban k
Ame ricard, Mastercarge , or America n Ex
press. The JTK-6 sells for $95.00-JENSEN
TOOLS INC., 7815 S. 46th Street, Phoen ix ,
Arizona 85040, (602) 968-6231 .

CIRCLE 70 ON FREE INFORMATION CARD

CABLE TV DESCRAMBLER KIT $39.95
Computerized addressable gated sync type ,
We also have complete line of Jerrold and
Oak cable TV converters and descramblers.
Such as, Jerrold gated sync (SB-3), Oak
sinewave (N12), and Jerrold 61 channel re
mote control converter descrambler (DRX
DIC-105). 90 day warranty. SEND $2.00 for
"I NFORMATIVE CATALOG" for prices and
availability to: J & W ELECTRONICS, INC.,
P.O. Box 61-X, Cumberland, RI 02864.

CIRCLE 63 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS-13
vo lumes by se rv ic e exp erts ; easy-to
understand diagrams , illustra1ions. For major
app liances (air conditioners, refrigerators,
washers, drye rs, microwaves , etc .), elec.'
hou sewares , personal-care appliances .
Basics of solid state, setting up shop, test
instruments. $2 .65 to $5 .90 each. Free
brochure. APPLI ANCE SERVICE, PO Box
'789, Lombard, IL 60148 . 1-(312) 932-9550.

CIRCLE 21 ON FREE INFO RMATION CARD

45-PIECE
COMPACT ELECTRONIC TOOL KIT
A complete assortment of high quality tools.
Includes: 13 screwdrivers; 10 pc. hex key set ;
adjustable wrench; groove-joint plier; cutter;
chain & long nose pliers; wire stripper; knife
and replacement blades ; soldering iron; sol
der, desoldering wick ; soldering aid; heavy
duty padded zipper case. Model K-Z3 $99.00
postpaid . We accept Mastercard, Visa and
American Express or check . 100% satisfac
tion guaranteed or full refund. To order, call
1-800-225-5370. (In MA call (617)272-5051.)
Contact East, Inc . P.O.Box160 Burlington,
MA 01803.

CIRCLE 56 ON FREE INFORMATION CARD

MINIATURE VSW 5% CARBON FILM RE
SISTORS offer superior overall performan ce
characteristics compared to carbon composi
tion resistors - at sign ificant cost savings! EIA
color coding . 1 ohm thru 10 megohm . $3.75
per hundred per value. Mastercard, Visa ,
American Express, accepted . Please add
$2.00 for shipping . California residents add
6% Sales Tax. No C.O.D. ACORN INDUS
TRIAL ELECTRONics P.O. Box 10846,
SANTA ANA Ca. 92711. 1300-0 E. Edinger
Av e ., Santa Ana, Ca. 92705. (714)
547-8424.

CIRCLE 46 ON FREE INFORMATION CARD

MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gerns
back Publications. This issue appeared in
Apr il 1908-just 75 years ago. You can own
your own repr int of this unique first edit ion for
just $2.50 plus 75a: P&H. It's available from
R-E BOOKSTORE, Radio-Electron ics, 200
Par k Avenue South, New York, NY 10003

VIOEO

SCRAM8l1NG

TECHN IQ UES

SUBSCRIPTION TV MAN UAL. This infor
mation packed book detail s the methods
used by subscript ion TV companies to
sc ramb le and descramble vide o signals.
Covers the sinewave, gated pulse, SSAVI
system, and the methods used by most cable
companies . Includes circuit schematics, the
ory, waveforms and trouble shooting hints.
Only $12.95 puis $1.50 first class shipping
anp handlin g. RANDOM ACC ESS, Box
41770R, Phoenix, AZ 85080.

CIRCLE 17 ON FREE INFORMATION CARD

S U R P L U S ZENITH SSAVI TV DE
SCRAMBLER - This is the real McCoy man
ufactured by Zenith and used by VHF Station
operators in: Ann Arbor Ch 31, Baltimore Ch
54, Chicago Ch 66 , Dallas Ch 27 , Min
neapolis St. Paul Ch 23, San Jose Ch 48, St.
Louis Ch 30, Tulsa Ch 41, Washington Ch 50,
Boston Ch 27. This unit delivers picture &
sound out of TV, no internal connections.
Complete with power adaptor (24 & 12 volt
dual) . Fast shipping, insured direct to you
from Detroit. Toorder: send check or money
order SALE $125.00, Reg. $189.00. VIDEO
ELECTRONICS, 3083 Forest Glade Dr.,
Windsor, Ontario N8R-1W6. Quality Or
ders (519) 944-6443.

CIRCLE 89 ON FREE INFORMATION CARD
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SAVE! 
MONEY TIME FREIGHT 

QUALITY STEREO EQUIPMENT 
AT LOWEST PRICES 

kYOUR REQUEST FOR 000TA- 
TION RETURNED SAME DAY 

jFACTORY SEALED CARTONS- - 

GUARANTEED AND INSURED 

SAVE ON NAME BRANDS LIKE 

PIONEER JVC 

KENW000 TEAC 

MARANTZ SANSUI 

TECHNICS ON's 

AND MORE THAN 50 OTHERS 

BUY THE MODERN WAY 

BY MAIL-FROM 

io illinoi, audio 
BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

312.664.0020 
800- 621 -8042 

CIRCLE 94 ON FREE INFORMATION CARD 

The world of 
electronics 

gee -wizardry 

-YOURS FREE. 
32 -pages of test instruments - from the 
latest digital multimeters to the famous 
EICO scopes. Security systems Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value 
For FREE catalog, check reader service 
card or send 50t for first class mail. 

2-; 
108 108 New South Road 
Hicksville, N.Y. 11801 

loo ` CIRCLE 22 ON FREE INFORMATION CARD 

dling. SRJ also sells the Phone- Tunes, 
which is an FCC approved telephone -bell 
replacement that connects easily to the 
telephone system. It. of course, uses the 
MPI173A -NI IC. Thirty familiar tunes 
can be selected and different tunes can be 
used to identify different phones. The 
Phone-Tunes (S39.95) can be operated 
from two 9 -volt batteries or from an AC 
adapter ($6.95). Honeywell Inc.. Honey- 
well Plaza. Minneapolis, MN 55408. 

Mike on a chip 
Honeywell has just developed a new 

type of microphone using integrated -cir- 
cuit technology that consists of a thin film 
of zinc oxide on a silicon substrate that is 
direct -coupled to the gate of a PMOS FET 
amplifier. The sensing element of the new 
mike is passive; the FET amplifier dissi- 
pates less than 40 mW so it can operate for 
many months before the batteries need to 
be replaced. 

Zinc oxide. like piezoelectric crystals 
and ceramics. produces electric charges 
when subjected to stress. The new mikes 
have response down to 0.1 Hz while the 
response of most ceramic mikes is well 
down at 20 Hz. 

The integrated- circuit sensors are light- 
er and smaller than their ceramic counter- 
parts. They are one- quarter inch square 
while ceramic mike elements are often 
one -quarter inch thick and one -half inch 
in diameter. Their reliability is greater be- 
cause they are solid state -no parts to 
cement or solder as with ceramics. 

The new mike is expected to have many 
applications. For example, it is expected 
to reduce hearing -aid size. 

Logic optocouplers 
Motorola has announced a series of in- 

frared optocouplers with Schmitt- trigger 
outputs for coupling digital logic circuits 
in situations that require a high degree of 
electrical isolation between the control 
circuits and the controlled equipment. 
The digital output of the couplers elimi- 
nates the need for comparators or other 
wave- shaping circuitry between computer 
terminals and peripheral equipment. The 
infrared optocouplers also have many ap- 
plications in digital control of power sup- 
plies. motors and servos. 

The M005007. HIILI. M005008, 
M005009 and HIIL2 optocoupler/isola- 
tors feature a Viso (isolation voltage) of 
7500 -volts AC minimum. and guaranteed 
switching times (t t II) less than 4 µs. 
The LED trigger current is specified as 1.6 
mA for the first two devices, 4 mA for the 
M005008, and IO mA for the M005009 
and HIIL2. The rise and fall times for the 
output of the Schmitt -trigger waveform is 
specified as 0.1 µs. 

The HIILI. and HIIL2 are equivalents 
of devices introduced earlier by General 
Electric. Prices range from 53.30 to SI.55 
in lots of 100 and up. Motorola Semicon- 
ductor Products. PO Box 20912. Phoe- 
nix. AZ 85038. R -E 

CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment ANailable 

$ Buy Warehouse Duvet & Save $ 

36 channel 
wired remote 

converter 
only 

S8895 

36 channel 
converter 
$4595 

Send $2 for complete catalog 
of converters and unscramblers 

Quanta, ()mourns Visa Mauer Charge 
kd Sti ,hippong - Mkh rrudrnt add 414 sales iaa 

C&D Electronics, Inc. 
P.O. Bot 21, Jenison, MI 49428 

(616) 669-2440 

lINVENTORY REDUCTION SALE! 

Huge savings on 

used and demonstrator 
Video and CCTV 

equipment. 
OFFER GOOD WHILE QUANTITIES LAST 

CCTV Cameras s6950 
And Monitors 

Video 
x13950 Recorders 

Lenses And $997 
Wall Mounts 

Similar Savings On Other Items' 
All In Good Working Condition' 
No Limits' First Come. First Served! 

Ask for Mr. Lewis 
TOLL- FREE 800.221.2240 
N.Y STATE 212-989-4433 

Cs 3C T-4/ CORP. 
315 Hudson Street, New York. N.Y. 101713 

J 

36 channel
converter

$4595

• Sim ilar Sav ings On Other Items!
• . All In Good Working Condition!
• No Limits! First Come, Rrst Served!

Ask for Mr. Lewis
TOLL- FREE 800-221-2240
N.Y. STATE 212-989 4433

Huge savings on
used and demonstrator

Video and CCTV
equipment.

OFFER GOOD WHILE QUANTITIES LAST

CCTVCameras $6950
And Monitors

C&D Electronics, Inc.
P.O. Box 21, Jenison, MI 49428

(616) 669-2440

Quan tity Disco unt s • vi sa • Master Charg e
Add 5070 vhipping-c-Mich. residents add 4 070 sa les tax

Video
Recorders

Send $2 f or complete catalog
of converters and unscramblers

Lenses And
Wall Mounts

GEIC fI/JIrf -,:.vCORP.
315 Hudson Street, New York,N.Y. 10013

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

36 channel
wired remote

converter
only

$8895

INVENTORY REDUCTION SALE!

Logic optocouplers
Motorola has announced a series of in

frared optoco upler s with Schm itt-trigger
outputs for coup ling digita l logic circuits
in situations that require a high degree of
elec tr ical isolation betwee n the control
circuit s and the controlled equipment.
The digita l output of the couplers elim i
nates the need for comparators or other
wave-shaping circuitry between computer
terminals and peripheral equipment. The
infrared optoco uplers also have many ap
plication s in digita l control of power sup
plies, motors and servos .

The MOC5007 , H ilL! , MOC5008,
MOC5009 and HIIL2 optocoup ler/isola
tors feature a VI sa (isolation voltage) of
7500 -volts AC minimum, and guaranteed
switching times (ton ' toff) less than 4 u s.
The LED trigger current is spec ified as 1.6
rnA for the first two devices, 4 rnA for the
MOC500 8, and 10 rnA for the MOC5009
and HIIL2. The rise and fall times for the
output of the Schmitt-trigger waveform is
specified as 0 .1 u s.

The Hl ll.I , and HI IL2 are equivalents
of devices introduced earlier by General
Electric. Prices range from $3.30 to $1.55
in lots of 100 and up. Motorola Semicon
ductor Products , PO Box 20912, Phoe
nix, AZ 85038. R-E

dling . SRJ also sells the Phone -Tunes ,
which is an FCC approved telephone-bell
replaceme nt that connects easily to the
telephone system . It , of course, uses the
MPI 173A-NI Ie. Thirty fami liar tunes
can be selected and different tunes can be
used to identify different phone s . The
Phone-Tunes ($39 .95 ) can be operated
from two 9-volt batteri es or from an AC
adapter ($6.95). Honeywell In c. , Honey
well Plaza , Minneapolis , MN 55408 .

Mike on a chip
Honeywell has just developed a new

type of microp hone using integrated-cir
cuit technology that cons ists of a thin film
of zinc oxide on a silicon substrate that is
direct -coupled to the gate of a PMOS FET
amplifier. The sensing element of the new
mike is passive; the FET amplifier dissi
pates less than 40 mW so it can operate for
many months before the batteries need to
be replaced .

Zinc oxide , like piezoe lectric crys tals
and ceramic s, produces electric charges
when subjected to stress . The new mikes
have response down to 0 .1 Hz while the
response of most ceramic mikes is well
down at 20 Hz.

The integrated-circuit sensors are light
er and smaller than their ceramic counter
parts. They are one-q uarter inch square
while ceramic mike elemen ts are often
one-quarter inch thick and one-half inch
in diameter. Their reliabili ty is greater be
cause they are solid state- no parts to
cement or solder as with ceramics.

The new mike is expected to have many
applications. For example , it is expected
to reduce hearing-aid size .

TEAC

SANSUI

SONY

KENWOOD

MARANTZ

TECHNICS

32-pages of test instrument s - from the
latest di gital mul ti meters to the famous
ErCO sco pes . Secu ri ty syste ms. Auto
motive and hobbyist products. Kits and
assembled. ErCO quality. EICO value .
For FREE catalog, check reader service
card or send 50t for fir st cl ass mail.

~ 108 New South Road
Hicksville, N.Y. 11801

-YOURS FREE.

The world Or
electronics

gee-wizardry
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Chicago, Illinois 60611
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It's like no other magazine in the world! 
Between the covers of this special annual publication are carefully selected articles on 
scientific developments, recent technical advances, consumer products trends, develop- 
ment of services, exotic communications advances, design information, hobbying tips, 
and "what's new" material compiled for your reading pleasure and information. Each 
article was specifically chosen and prepared for publication by the editorial staff of Radio - 
Electronics magazine, updated to the moment it went on press and printed. Here's what 
you will read about in the 1984 edition: 

VIDEO ENTERTAINMENT -It 
couldn't be said all in one article so we 
compiled a 16 -page special section 
covering the changing and growing 
field of entertainment in the home: 
new video components with screens 
from the gigantic to the tiny postage - 
stamp size. accessories that didn't ex- 
ist last year. and tips on getting the 
most from what you own or plan to 
buy. 

SATELLITE TV -The countryside is 

strewn with parabolic tracking dishes 
installed by home owners to pull -in 
the countless television channels 
transmitted back to earth by satellites 
poised in space in geosynchronous 
orbits. You. too. can enjoy the pro- 
gramming selection -and much of it 
is commercial -free. tool 

MOBILE TELEPHONES -What 
was once a status symbol for the idle 
rich is quickly becoming a working 

tool for the common man. Cellular 
technology promises more channels 
with a little help from applied comput- 
er technology. 

ANNUAlI 
VIDEO 
on11eru11nr 
1ó.pecked.papes 
yn what s new 
for your home. 
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DIGITAL AUDIO DISCS -Laser 
rays are bringing new noise -free, 
pulse- encoded audio programming 
to your stereo system embedded in a 
plastic disc immune to strawberry 
jam. sandpaper. and desert heat. 

MAIL ORDER BUYING- You've 
heard the bad points. including the 
myths. Now. here are the facts and 
economics of buying mail order that 
will be an asset to your business or 
hobby. 

PLUS -There's so much more. we 
have space only to mention an elec 
tronic guitar tuning project, theory on 
digital filters. how to make inexpen 
sive computer cables. build a pro 
grammable home thermostat. tips on 
buying pocket -size shortwave re 
ceivers, stereo audio for TV, all about 
VLF active antennas. news on pagers. 
how to restore antique radios. and.... 

Radio -Electronics ANNUAL 1984 
How to Order- 

We can't drop your copy of Radio-Electronics Annual 1984 into the mail sack 
until we receive an order from you' So, do it today' Fill out the coupon below, 
giving uS all the information requested, write a check or money order (no 
stamps( for the correct amount, and mail at once to 

RADIO-ELECTRONICS ANNUAL 
Circulation Department 
200 Park Avenue South 
New York, NY 10003. 

SEND CHECKS OR MONEY ORDERS ONLY REIN 
Allow 6-8 weeks for delivery 

r, 
I know you have a limited supply of the 1983 Edition of the Radio -Elec- 

tronics Annual. Please send me copies I am enclosing S2 50 for each 
copy plus $1 00 for postage and handling for US. Canada. and Mexico All other 
counlnes add S2.00 US funds only 

Please Pont 

Okay. drop my copy of Radio- Electronics Annual 1984 into the mail bag I Name 

am enclosing S2 50 for the issue plus St 00 for postage and handling for US. 
Canada and Mexico All other countries add S2 00 US funds only. 

I can use copies of Radlo-Electronics Annual 1984. I am enclosing 
52.50 for each copy plus Si 00 for postage and handling for US. Canada. and 
Mexico All other countries add S2 00 US funds only 

Street Address 

City State ZIP 
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CABLE TV 
Buy Direct & Save 
SUPER SPECIALS 

40 CHANNEL 
CONVERTER 
S2995 

Advanced Solid State design and cir 
cuitry allows you to receive mid & 
super band channels. Restores pro- 
gramming to Video Recorders. 

36 CHANNEL IllU REMOTE CONTROL 
CABLE CONVERTER 
s6995 

JERROLD 400 
THE ULTIMATE CABLE N 
CONVERTER 

60 CHANNEL 
INFRARED 
REMOTE 
CONTROL 

512995 
Send $5 for Complete Catalog 

DIRECT VIDEO SALES 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 
1.812.2824766 
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AM STEREO 

continued from page 46 

played along with the band. mono -stereo 
mode and tape track. The IF is 262.5 kHz. 
and the bandswitching is all -electronic. 
The section of the tuner that is not in use 
has its DC supply turned off. Therefore a 

single -transistor switch was added to ap- 
propriately operate the AM -stereo de- 
coder- circuit. The entire AM- receiver 
section is a single IC but. fortunately. its 
IF output voltage is high enough. In fact. 
we had to decrease it by using a 4.7K 
resistor in series with the decoder input. 
The decoder VCO circuit shown in Fig. 10 
was used to match the 262.5 -kHz IF. The 
audio outputs were connected in parallel 
with the outputs of the FM multiplex de- 
coder. Since power is switched for band 
selection. the connected audio outputs did 
not interfere with each other. Series resis- 
tors had to be inserted in the decoder's 
audio outputs because their level was 
higher than that of the FM section of the 
radio. Doing that kept the sound level 
about the same when switching between 
bands. Also. we made up a special PC 
board for the decoder so that we could fit it 
inside the tightly packed radio. 

The stereo system worked well. but the 
digital control -system caused phase -gen- 
erated tones at about 600 Hz and also at 
about IO Hz (fluttering). The tuner PLL 
loop compensation frequency was sneak- 
ing through the DC control lines to the 
varactor in the tuner section. causing 
phase modulation and some frequency 
modulation that appeared loud and clear 
in the audio. Rolling off the audio re- 
sponse below 50 Hz with smaller coup- 
ling capacitors at the AM decoder outputs 
took care of that low- frequency problem. 
An RC filter on the DC line to the varac- 
tors eliminated the 600 Hz. tone. 

That Sears radio worked out very well. 
Although it is not microphonic, it is sensi- 
tive to phase changes. Faint modulation 
from other stations can sometimes be 
heard when the selected station is quiet or 
has very low modulation. That would 
probably not be a problem in an auto- 
mobile. Its bandwidth is much narrower 
than the Realistic portable which is no- 
ticeable in the audio -frequency response. 
But its still acceptable. especially for au- 
tomotive use. 

The third conversion was installed in a 

home stereo receiver. a Technics model 
SA -222. This receiver has a fully syn- 
thesized control and tuning system that's 
operated by a microprocessor. The syn- 
thesizer presented noise problems in the 
very-low- frequency area and required a 

minor modification to a filter in the preset 
tuning circuit. 

A small resistor was added to the loop - 
antenna circuit to lower the Q of the loop. 
That helped maintain a satisfactory band- 

continued on page 114 

EARN BIG MONEY 
REPAIR GAMES & COMPUTERS 

ATARI 2600. 2600A ATARI 400. 800 COMPUTERS COLECOVISION 
INTELLIVISION 

EXCLUSIVE! All popular game 
now available from a single sourcN 

computer pails 
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AM STEREO
continued from page 46

played along with the band , mono-stereo
mode and tape track . The IF is 262.5 kHz,
and the bandswitching is all-electro nic .
The section of the tuner that is not in use
has its DC supply turned off. Therefore a
single-transistor switc h was added to ap
propr iate ly operate the AM-stereo de
coder-circuit. The entire AM -rece ive r
sectio n is a single IC but, fortunately, its
IF output voltage is high enough. In fact,
we had to decrease it by using a 4 .7K
resis tor in series with the decoder input.
The decoder YCO circuit shown in Fig. 10
was used to match the 262.5-kHz IF. The
audio outputs were connected in parallel
with the outputs of the FM multipl ex de
coder. Since power is switched for band
selection , the connected audio outputs did
not interfere with each other. Series resis
tors had to be inserted in the deco der 's
audio outputs because their level was
higher than that of the FM section of the
radio . Doing that kept the sound level
about the same when switching between
bands. Also, we made up a specia l PC
board for the decoder so that we could fit it
inside the tight ly packed radio .

The stereo system worked well , but the
digital control -sys tem cause d phase -gen
erated tones at about 600 Hz and also at
about 10 Hz (flutter ing). The tuner PLL
loop compensa tion frequency was sneak
ing through the DC control lines to the
varac tor in the tuner section, causing
phase modul at ion and some frequency
modul ation that appeared loud and clear
in the audio. Rolling off the audio re
sponse below 50 Hz with smaller coup
ling capacitors at the AM decoder outputs
took care of that low-frequency problem.
An RC filter on the DC line to the varac
tors eliminated the 600 Hz tone.

That Sears radio worked out very well.
Although it is not microphonic , it is sensi
tive to phase changes. Faint modul ation
from other stations can sometimes be
heard when the selec ted station is quiet or
has very low modul ation . That would
probably not be a prob lem in an auto
mobile . Its bandwidth is much narrower
than the Realistic portable which is no
ticeable in the audio -freque ncy response .
But it's still accep table, especially for au
tomotive use .

The third conversion was installed in a
home stereo receiver, a Technics mode l
SA-222 . This receiver has a fully syn
thesized control and tuning system that' s
operated by a microprocessor. The syn
thesizer presen ted noise problems in the
very-low-frequency area and required a
minor modification to a filter in the preset
tuning circuit.

A small res istor was added to the loop
antenna circuit to lower the Qof the loop.
Tha t helped maint ain a sat isfactory band

continued all page 114
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COMPUTER CORNER 
Computer environments 

LES SPINDLE' 

PREVIOUS COLUMNS IN -I RIS SLRI1S HAVE 
discussed the various hardware and soft- 
ware components that make up a comput- 
er system. The terminal. CPU. mass 
storage devices. and printer, with the soft- 
ware. make up the tangible materials that 
you will need to get started. But once you 
have those important components as- 
sembled. what electrical and environ- 
mental factors will you have to take into 
account to ensure smooth. error -free oper- 
ation? This month. let's take a look at the 
necessary steps in achieving a safe, effi- 
ciently- operating computer system. 

Before we look at such things as power 
requirements, let's look at two often over - 
looked factors -ambient temperature and 
air quality. Like all other electrical appli- 
ances. computers generate heat. Most units 
are equipped with some form of ventila- 
tion or internal cooling system. But the 
temperature of the computer room itself is 
not to be overlooked. In many instances. 
suitable air conditioning will help dissi- 
pate the hot air emanating from the com- 
puter and will help ensure longer -lasting 
performance. The sensitive electric com- 
ponents will not wear out as quickly if you 
avoid running them for long periods of 
time in a hot. stuffy office. If your pro- 
cessing workflow can be scheduled so that 
the computer runs minimally on especial- 
ly sweltery July or August afternoons. so 
much the better. You will be giving the 
system an extra lease on life by sparing it 
from such a demanding workout. 

Clean air is another matter of concern. 
Needless to say it is wise to take whatever 
steps are possible to keep the system dust - 
free. If the air filters in. say, a hard -disk 
drive become too clogged with floating 
debris. excessive heat will be trapped 
within the unit. taking its toll on the Ion - 

gevity of the system. Worse yet. a worn- 
out filter will not prevent dust from set- 
tling on the components. Since a hard - 
disk drive stores so much information in a 

small space. the damage that can be 
caused by that is obvious. Although the 
disk head does not actually touch the disk 
surface. it travels only a minute distance 
above it. A scratch on either surface may 
well cause permanent damage to both the 
disk and the drive -causing an expensive 
repair bill and the likely loss of valuable 
data. 

'Managing Editor. Interface Age magazine 

When you buy the components. make 
sure the sales person shows you where all 
filters are located. Check them regularly 
and replace them at prescribed intervals. 
The importance of that cannot be over- 
emphasized. 

Power requirements 
Next, consider the power requirements 

of your system and prepare ahead for 
those inevitable power disturbances - 
voltage dips and surges, excessive line 
noise. and brownouts and blackouts 
caused by storms and other unpredictable 
factors. 

Generally speaking, common AC line 
levels are sufficient for the majority of 
home and business computer installa- 
tions. Also. most computer equipment is 
delivered complete with a power supply 
that converts that AC to the appropriate 
DC voltage and current levels needed for 
the system. 

In some cases, however, either the 
power supply is not included with the 
equipment. or more current than the sup- 
ply can deliver is needed to handle add -on 
peripherals or the like. In those cases. you 
can purchase an external power supply 
(see Fig. I). 

There are too many variables involved 
to suggest the purchase of a specific power 
supply. but be sure that whichever one you 
choose supplies the voltage and current 
levels that you require. As to the current 
levels. be sure that the supply can satisfy 
the demands of your equipment comforta- 
bly. Cutting things too close can cause 
overheating. so as large a margin of safety 
as possible is recommended. 

Now, what about power outages or dis- 
turbances and the loss of data that they can 
cause? While every computer has a degree 
of built -in protection against such occur- 

rencos, the amount of that protection var- 
ies from system to system. The kind of 
protection a computer offers should be 
one of the things that you look into when 
buying your system. If. however. any loss 
of data is unacceptable, you will want to 
invest in additional power- protection de- 
vices for added security. Let's look at 
what's available. 

Line regulators (which typically range 
in price from $350 -S700) automatically 
alter the voltage when it gets too low (re- 
ferred to as a sag) or too high (spike or 
surge). Sags are sometimes caused by 
large appliances in the building -air con- 
ditioners. compressors, or other comput- 
er systems -switching on or off. Spikes 
(fleeting, imperceptible increase in volt- 
age) and surges (longer increases. often 
obvious to the user) can be caused by 
electrical storms, equipment failure on a 
communications network, or switching of 
power equipment. 

Line isolators (S150 -$400) weed out 
interfering signals from such devices as 
television sets, medical equipment, and 
CB radios. They also head off voltage 
spikes. 

Power conditioners (S300 -S800) com- 
bine the functions of isolators and regula- 
tors, providing spike/surge/sag protection 
and also eliminating spurious electronic 
signals. 

In cases of severe disturbances or ex- 
tensive power interruptions. more sophis- 
ticated protection is needed. A brownout 
is a deliberate reduction of power distribu- 
tion by the electric company due to heavy 
demand or unpredicted inadequate sup- 
ply. A blackout is a total loss of power for 
from a few minutes to several days. Both 
can be disastrous. in terms of computer 
operation. if backup support has not been 
planned. An uninterruptible power supply 
(S1.500- S2.500) is the only remedy for 
such conditions. In the event cf trouble. 
those supplies switch instantaneously to a 

powerful battery back -up system, pre- 
venting any loss of data or damage to 
equipment. Besides that. the device will 
perform all of the combined duties of iso- 
lators, regulators. and conditioners. Ob- 
viously. such a power supply is too 
expensive for many situations. but is nec- 
essary where the loss of computer opera- 
tions data will result in a crisis of one form 
or another. such as the total loss of a 

company's payroll records. R -E 

COMPUTER CORNER
Computer environments

LES SPINDLE*

PREVIOUS COLUMNS IN THIS SERIES HAVE

discussed the various hardware and soft
ware components that make up a comput
er system . The termi nal, CPU, mass
storage devices, and printer, with the soft
ware, make up the tangible materials that
you will need to get started . But once you
have those important components as
sembled, what electrica l and environ
mental factors will you have to take into
acco unt to ensure smooth, error-free oper
ation? Thi s month, let 's take a look at the
necessary steps in achieving a safe, effi
ciently-opera ting computer system.

Before we look at such things as power
requireme nts, let' s look at two often over
looked factors-ambient temperat ure and
air quality. Like all other electrical appli
ances, computersgenerate heat. Most units
are equipped with some form of ventila
tion or internal coo ling system. But the
tempe rature of the computer room itself is
not to be overlooked . In many instances,
suitable air condi tioning will help dissi
pate the hot air emanating from the com
puter and will help ensure longer-lasting
performance. The sensitive electric com
ponents will not wear out as quickly if you
avoid runn ing them for long periods of
time in a hot, stuffy office. If your pro
cessi ng workflowcan be scheduled so that
the computer runs minimally on especial
ly sweltery July or August afternoons, so
much the better. You will be giving the
system an extra lease on life by sparing it
from such a demanding workout.

Clean air is another matter of concern .
Need less to say it is wise to take whatever
steps are possible to keep the system dust
free. If the air filters in, say, a hard-disk
drive become too clogged with floating
de bris , excess ive heat will be trapped
within the unit , taking its toll on the lon
gevity of the system . Worse yet, a worn
out filter will not prevent dust from set
tling on the components. Since a hard
disk drive stores so much informat ion in a
small s pace, the da mage that ca n be
caused by that is obvious. Although the
disk head does not actually touch the disk
surface, it travels only a minute distance
above it. A scratch on either surface may
well cause permanent damage to both the
disk and the drive--causing an expensive
repair bill and the likely loss of valuable
data.

"Managing Editor, Interface Age magazine

When you buy the components, make
sure the sales person shows you where all
filters are located. Check them regularly
and replace them at prescribed intervals.
The importance of that cannot be over
emphasized.

Power requirements
Next, consider the power requirements

of your system and prepare ahead for
those inevitable power disturb ances
voltage dips and surges, excessive line
noi se , and brownou ts and bl ac kouts
caused by storms and other unpredictable
factors.

Generally speaking, commo n AC line
levels are sufficient for the majority of
home and business co mputer installa
tions. Also , most computer equipment is
delivered complete with a power supply
that converts that AC to the appropriate .
DC voltage and current levels needed for
the system.

In some cases , however, ei the r the
power supply is not includ ed with the
equipment, or more current than the sup
ply can deliver is needed to handle add-on
peripherals or the like . In those cases , you
can purchase an external power supply
(see Fig. I).

There are too many variables involved
to suggest the purchase of a specific power
supply, but be sure that whichever one you
choose supplies the voltage and current
levels that you require . As to the current
levels, be sure that the supply can satisfy
the demands of your equipment comforta
bly. Cutting things too close can cause
overheating , so as large a margin of safety
as possible is recommended.

Now, what about power outages or dis
turbances and the loss of data that they can
cause? While every computer has a degree
of built-in protection against such occur-

rences, the amount of that protection var
ies from system to system. The kind of
protection a computer offers should be
one of the things that you look into when
buying your system. If, however, any loss
of data is unacceptable , you will want to
invest in additional power-protection de
vices for added security. Let's look at
what's available.

Line regulators (which typically range
in price from $350-$700) automatically
alter the voltage when it gets too low (re
ferred to as a sag) or too high (spike or
surge). Sags are sometimes caused by
large appliances in the building- air con
dit ioners, compressors, or other comput
er systems- switching on or off. Spikes
(fleeting, imperceptible increase in volt
age) and surges (longer increases, often
obvious to the user) can be caused by
electrical storms, equipment failure on a
communications network, or switching of
power equipment.

Line isolators ($150-$400) weed out
interfering signals from such devices as
television sets, medical equipme nt, and
CB radios. They also head off voltage
spikes.

Power conditioners ($300-$800) com
bine the funct ions of isolators and regula
tors, providing spike/surge/sag protection
and also eliminating spurious electronic
signals .

In cases of severe disturbances or ex
tensive power interruptions, more sophis
ticated protection is needed. A brownout
is a deliberate reduction of power distribu
tion by the electric company due to heavy
demand or unpredicted inadequate sup
ply. A blackout is a total loss of power for
from a few minutes to several days. Both
can be disastrous, in terms of computer
operation, if backup support has not been
planned. An uninterruptible power supply
($1,500-$2,500) is the only remedy for
such conditions. In the event of trouble,
those supplies switch instantaneously to a
powerful battery back-up system, pre
venting any loss of data or damage to
equipment. Besides that , the device will
perform all of the combined duties of iso
lators, regulators, and conditioners. Ob
viously, such a power supply is too
expensive for many situations, but is nec
essary where the loss of computer opera
tions data will result in a crisis of one form
or another, such as the total loss of a
company's payroll records. R-E
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SERVICE CLINIC 
The more things change... 

JACK DARR, SERVICE EDITOR 

WE HAD JUST RECEIVED A REPRODUCTION 
copy of the very first issue of Hugo 
Gernsback's first magazine -the April 
1908 issue of Modern Electrics. (See Fig. 
I ). We were vastly amused, and amazed at 
the column "How To Remedy Troubles in 
Wireless Telegraph Instruments." (I said 
to my wife, "Look! the very first 'Service 
Clinic!'" Then she asked if I wrote it. 
Naturally, my answer was no -since I 

wasn't even born until 1910). 
There's an amazing resemblance be- 

tween it and the more recent columns of 

FIG.1 

"Service Clinic." In reading over that is- 
sue, we found some advice that's just as 

good today as it was then. That advice 
went something like this: "Sharpen your 
senses and learn to observe...In hunting 
for trouble, work first with your brain and 
then with your hands. If vice versa more 
trouble is sure to arise." Notice the re- 
semblance? Sonic things never change. 
(There's a French proverb on that, which 
we'll spare you.) Oddly enough. we've 
been mulling over the idea for a clinic. 
along the same lines. 

Think before you jump 
Over the cars. we've received lots of 

letters from readers who were stuck on 
one electronics problem or another. A few 
gars ago, we started looking into why 

that happens -so. we used the most avail- 
able subject that we could find -our- 
selves! From the study of ourselves, 
together with the letters you've sent in. we 
learned a couple of things. That informa- 
tion has benefited us, so we thought we'd 
pass it along. In fact, we've got an almost 
complete manuscript on the subject. 
We'll finish it one of these days (we keep 
saying). 

Many of our readers, who've written to 
us for help, are competent electronics 
technicians. Therefore, they're familiar 
with most of the electronic circuitry found 
in audio and video equipment. Why then. 
do they still get jammed up. That's what 
we wanted to know, and found out. Very 
often we get stuck because we don't attack 
the problem with the right mental atti- 
tude. In other words, we simply don't 
work the brain first. That's because we 
become so familar with the circuits and 
the problems associated with them. that 

tend to jump in with both feet. 

Think positive! 
When starting a job, its a good idea to 

have a positive attitude -that is. keep an 
open mind and have confidence in your- 
self. You'll find that the problem isn't so 
great that you can't handle it. Often, what 
gets us into a hole is that we start with a 

fear that we can't handle the job, for one 
reason or another. In that case. you've got 
the proverbial two strikes against you he- 
fore you even come to bat. (You're whip- 
ped before you start. ) That belief is 
demonstrably false. You can find any 
problem and fix it. so forget all that gloom 
and doom. 

Electronics repair, like anything else. is 
not sharply defined in black and white - 
there are gray areas. We ourselves cause 
faults without knowing it. thus adding to 
the confusion. Overconfidence is one 
very common cause of unnecessary re- 
pair- problem headaches. Such as. when 
we diagnose the fault before we've even 
looked at the equipment. However. if the 
job is approched calmly. confidently. and 
with an open mind you won't experience 
the agony of defeat. 

Does this sound like you? "That's 
what's wrong! It's the vertical output tran- 
sistor etc" -and you haven't even picked 
up a test prtxl! Because you've made a 

decision without hard evidence. the laws 
of chance am against you. Sure you stiff- 

ened up sitting at a bench all day, but 
jumping to conclusions for the exercise 
isn't the answer! It's OK to suspect that a 

transistor or another device may be caus- 
ing the problem. From there. simply test 
that stage and if you're right. all that's left 
to do is to replace the defective compo- 
nent or stage. Again. the best asset you 
can have is a completely open mind. Who 
cares what part is bad? All you want is to 
find it. 

If you think some stage is bad. and after 
testing find you're wrong, don't worry 
about it. One suspected fault is already 
eliminated, so go on to the next. By using 
the process of elimination. you're bound 
to find the one you're looking for. It's in 
there somewhere. The fact that the set 
doesn't work. tells you there's a bad part 
somewhere. That may sound silly, but 
we've had letters that said, "There's 
nothing wrong in there!" That's impossi- 
ble; if there were nothing wrong, the unit 

So, there you have our short course on 
successful electronic servicing. Remem- 
ber, use positive thinking. You do know 
how the thing works, so simply make tests 
to find out where the abnormality is. It's in 
there somewhere. Keep this old saying in 
mind: "If you think you can do it. you 
can." Old sayings got to be old because 
they were true! Keep that good thought - 
and good luck! R -E 

SERVICE 
QUESTIONS 

DEAD SONY 
This Sony KV -1510 came to me dead. 

The dial lamp and auto -AFT lamps were 
lighted. though. I measured B + to be 113 
volts, which is OK. I measured no 
flyback- derived voltages at all, though. 
The horizontal oscillator was not run- 
ning. At turn-on, B + is applied to C517. 
The "kick" voltage is fed to the oscillator 
through R519. The problem was C517, 
When I took it out, one lead fell off in my 
hand! With that open, there was no charg- 
ing kick and thus no horizontal -oscillator 
start. Incidentally. the correct Sams fol- 
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W E HAD JU ST RECE IVED A REPRODUCTIO N

copy of the very fir st issue of Hugo
Gernsback's first magazine-the April
1908 issue of Mode rn Electrics . (See Fig.
I). We were vastly amused , and amazed at
the column " How To Remedy Troubles in
Wireless Telegraph Instruments." (I said
to my wife, " Look! the very first 'Service
Clinic! '" Then she asked if I wrote it.
Natu rally, my answer was no-sinc e I
wasn' t even born unt il 1910).

There 's an amazing resemblance be
tween it and the more recent columns of

FIG.1

"Service Clinic." In reading over that is
sue , we found some advice that' s ju st as
good today as it was then . That advice
went something like this: " Sharp en your
senses and learn to obse rve.. .In huntin g
for trouble , work first with your brain and
then with your hands. If vice versa more
trouble is sure to arise ." Notice the re
semblance? Some things never change.
(The re's a French proverb on that , which
we'll spare you .) Oddly enough, we've
been mullin g over the idea for a clinic ,
along the same lines.

Think before you jump
Over the years, we've received lots of

letters from readers who were stuck on
one electronics problem or another. A few
years ago , we started looking into why

that happens- so , we used the most avail
able subjec t that we could find-our
se lves ! From the study of ourselves,
togethe r with the letters you've sent in, we
learned a couple of things. That informa
tion has benefited us, so we thought we' d
pass it along . In fact, we've got an almost
co mplete manu script on the subject.
We' ll finish it one of these days (we keep
saying).

Many of our readers, who 've written to
us for help, are compe tent electronics
techni cians. Therefore , they're familiar
with most of the electronic circuitry found
in audio and video equipment. Why then ,
do they still get jammed up. That's what
we wanted to know, and found out. Very
often we get stuck because we don't attack
the problem with the right mental atti
tude. In other words, we simply don't
work the brain first. That' s because we
become so familar with the circuit s and
the problems associated with them, that
we tend to jump in with both feet.

Think positive!
When starting a job , its a good idea to

have a positive attitude-that is , keep an
open mind and have confidence in your
self. You' ll find that the problem isn't so
great that you can' t handle it. Often, what
gets us into a hole is that we start with a
fear that we can 't handle the job , for one
reason or another. In that case , you've got
the proverbia l two strikes against you be
fore you even come to bat. (You' re whip
ped before you sta rt.) Th at belief is
demonstrab ly false . You can find any
problem and fix it, so forget all that gloom
and doom .

Electronics repair, like anything else , is
not sharply defined in black and white
there are gray areas. We ourselves cause
faults without knowing it, thus adding to
the confusio n. Overconfidence is one
very com mon cause of unnecessary re
pair-problem headaches . Such as , when
we diagnose the fault before we've even
looked at the equipment. However, if the
job is approched calml y, confidently, and
with an open mind you won 't experience
the agony of defeat.

Does this sound like you? " That's
what's wrong! It' s the vertica l output tran
sistor etc "- and you haven' t even picked
up a test prod! Because you've made a
decision without hard evidence , the laws
of chance are against you. Sure you stiff-

ened up sitting at a bench all day, but
jumping to conclusions for the exercise
isn't the answer! It 's OK to suspect that a
transistor or another device may be caus
ing the problem. From there , simply test
that stage and if you' re right , all that' s left
to do is to replace the defective compo
nent or stage. Again , the best asset you
can have is a completely open mind. Who
cares what part is bad? All you want is to
find it.

If you think some stage is bad , and after
testing find you' re wrong, don 't worry
about it. One suspected fault is already
eliminated, so go on to the next. By using
the process of elimination, you' re bound
to find the one you 're looking for. It 's in
there somewhere. The fact that the set
doesn't work , tells you there 's a bad part
somewhere. That may sound silly, but
we ' ve had letters that said , " There 's
nothing wrong in there !" That' s impossi
ble; if there were nothin g wrong, the unit
would work.

So, there you have our short course on
successful electronic servicing . Remem
ber, use positive thinkin g . You do know
how the thing works, so simply make tests
to find out where the abnormality is. It' s in
there somewhere. Keep this old saying in
mind; " If you think you can do it, you
can." Old sayings got to be old becau se
they were true ! Keep that good thought
and good luck! R-E

SERVICE
QUESTIONS

DEAD SONY
This Sony KV-15IO came to me dead .

The dial lamp and auto-Af-T lamps were
lighted , though . I measured B + to be I 13
volts , which is OK . I mea sured no
flyback-derived voltages at all, though .
The horizontal oscillator was not run
ning . At tum -on, B+ is applied to C5 17.
The' 'kick" voltage is fed to the oscillator
through R519. The problem was C517 ,
When I took it out , one lead fell off in my
hand! With that open, there was no charg
ing kick and thus no horizontal-oscillator
start. Incidentally, the correct Sams fol-
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der for that chassis (SCC- 25A -A) is 1322- 
2. 

Thanks a lot to Douglas P. Hoff. 
Doug's Electronics of Vacaville, CA for 
that one. Feedback of that type is always 
very appreciated. 

MODIFICATION FOR VCR USE 

RCA offers a modified MAH -00 IA 
(horizontal oscillator) module to replace 
the original. The differences between the 
two units are as follows: Capacitor CI4 
changed to 10 p.F, 75 volts; R25 removed, 
and C6 shored with a jumper. That modi- 
fication cleared up rolling and flag -wav- 
ing at the top. 

Thanks to Roy John. electronics tech- 
nician at Youngstown State University 
for that one. 

TUBE SUB 
I needed a 5KD8 tube the other day but 

couldn't find one. I looked it up in a 

substitution guide and came up with some 
subs: 6U8A, 6AX8, 6KD8, and even the 
old faithful 6GH8. Those seem to work 
very well, and the slight current dif- 
ference doesn't seem to bother anything. 
Besides, those tubes are cheaper than the 
5KD8! -D. Chinn. Chinn TV- Radio, 
Watertown, WI 

TEARING IN RASTER 
This Admiral 2K18 -2A color chassis de- 

velops a small "tearing" at the upper left 
hand corner that gets increasingly worse 
as the set warms up. The problem even- 
tually gets so bad that it blanks out the 
entire top of the screen. Please help! - 
B.B., Sepulveda, CA 

Based on the symptoms you've de- 
scribed. an educated guess tells me that 
the problem is being caused by heater -to- 
cathode leakage in one of the tubes. The 
most likely culprit here is the IIBTII 
(V302) video amplifier tube. 

VERTICAL LINE 

During a recent hot spell, the horizontal 
went out on my RCA CTC -76 leaving only a 

vertical line. When the set cooled off. ev- 
erything worked line once again. This is 
the second time that that has happened. 
Do you know anything about it? -M.G., 
West Hempstead, NY 

Our crystal ball tells us that most times 
that problem can be traced to a loose con- 
nection on T -402. the pincushion trans- 
former on the PW-400 board. Pinpointing 
the problem more closely may be possi- 
ble, because at most times the condition 
of the connections can be found simply by 
inspection. 

TWO PROBLEMS 
A strange thing happened while work- 

ing on a Sears 528.419450. The set was 
dead until. (when I turned the set over). the 
fail -safe transistor (0553) fell out. Without 
that transistor, the set began to play. but 
not everything was normal. A special ca- 
pacitor (C701) became very hot after just a 

few minutes and the B voltages were 
somewhat high and could not be adjusted. 
After trying this a few times. for just a little 
while for each test. everything went out 
again. 

I am also working on a Philco B424JBG. 
The problem with that one is no vertical 
sweep. That set. too. has me going around 
in circles. Can you help with either one? - 
1.1., Philadelphia. PA 

Well, one thing seems to be sure, that 
fail -safe transistor must have been doing 
its task until it fell out. The first thing 
you'll have to do is find out why that set 

failed in the first place. Once that is cured, 
you'll have to find what further damage 
was done by operating the set without the 

fail -safe. As to the first part of the job. the 
key may lie in the reason why the B + was 
too high and could not be adjusted. This is 
a closed -loop type of system. If the B + 
rises, so does the high voltage. If the high 
voltage is too high. it triggers the fail -safe 
transistor. which shuts down the entire 
system. That is apparently what happened 
in your case. 

As for the Philco, check that set with a 

scope. In particular. make sure that Q302 
and Q304 are oscillating. If not. use the 
scope to trace through the circuit until you 
find the point where things are not right. 
From there, voltage and resistance mea- 
surements should lead you to the defective 
component or components. R -E 

Thousands of 
professional television 

servicemen have turned to PTS 
for quality rebuilt tuners and modules 

The reason is simple 
One stop shopping for all makes /all 
models 
Automatic updates for "better than brand 
new tuners and modules 
Over 1500 authorized stocking distribu- 
tors -one near you 
Fast 8 hour rebuilding service 
One year limited warranty. 
Quality rebuilts that meet or exceed 
original manufacturer's specifications. 

Send for your free Price and Technical 
Information Guide today' 

The world's largest 
P.O . Box 272 
Bloomington. IN 47402 
(812) 824 -9331 
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fail-safe. As to the first part of the job , the
key may lie in the reason why the B+ was
too high and could not be adjusted . This is
a closed-loop type of system. If the B +
rises, so does the high voltage . Ifthe high
voltage is too high , it triggers the fail-safe
transistor, which shuts down the entire
system. That is apparently what happened
in your case .

As for the Philco , check that set with a
scope . In particular, make sure that Q302
and Q304 are oscillating . If not , use the
scope to trace through the circuit until you
find the point where things are not right.
From there , voltage and resistance mea
surements should lead you to the defective
component or components . R-E

Tho usands of
professi ona l televis ion

servicemen have turned to PTS
for qua lity rebu ilt tuners and modules.

The reason is sim ple.
• One sto p shoppi ng for all makes/all

models.
• Aut omatic updates for "better than brand

new" tuners and mod ules.
• Over 1500 autho rized stock ing distribu-

QID
tors-one near you.

1I
1~' Fit • Fast 8 hour rebuilding serv ice .

I~ i\. • One yea r limited wa rranty .
, • T1.M • Qua lity rebu ilts that meet or exceed

original manufacturer's spec if ica t ions .
Send for your f ree Price and Tech nical

PTS Corporation Information Guide today!

The world 's largest independent elec tronics rebuilder.
P.O . Bo x 272
Bloomington , IN 47402
(812) 824-9331

few minutes and the B + voltages were
somewhathigh and couldnotbe adjusted.
After trying this a few times, for just a little
while for each test, everything went out
again.

I am also working on a Phi/co B424JBG.
The problem with that one is no vertical
sweep. That set, too, has me going around
in circles. Can you help with eitherone?
1./., Philadelphia, PA

Well , one thing seems to be sure, that
fail-safe transistor must have been doing
its task until it fell out. The first thing
you 'll have to do is find out why that set
failed in the first place . Once that is cured ,
you'll have to find what further damage
was done by operating the set without the

TWO PROBLEMS
A strange thing happened while work

ing on a Sears 528.419450. The set was
dead until, (when I turned the set over), the
fail -safe transistor (0553) fell out. Without
that transistor, the set began to play, but
not everything was normal. A spec ial ce
pacitor(C701) became very hot after just a

TUBE SUB
I needed a 5KD8 tube the other day but

couldn't find one. I looked it up in a
substitution guide and came up with some
subs: 6U8A, 6AX8, 6KD8, and even the
old faithful 6GH8. Those seem to work
very well, and the slight current dif
ference doesn 't seem to bother anything .
Besides , those tube s are cheaper than the
5KD8!-D. Chinn, Chinn TV -Radio,
Watertown, WI

TEARING IN RASTER
This Admiral 2K18-2A color chassis de

velops a small "tearing " at the upper left
hand corner that gets increasingly worse
as the set warms up. The problem even
tually gets so bad that it blanks out the
ent ire top of the screen. Please help l
B.B., Sepulveda, CA

Based on the symptoms you ' ve de
scribed , an educated gue ss tells me that
the problem is being caused by heater-to
cathode leakage in one of the tube s. The
most likely culprit here is the llBTll
(V302) video amplifier tube .

VERTICAL LINE
During a recent hot spell, the horizontal

went out on my RCA CTC-76leaving onlya
vertical line. When the set cooled off, ev
erything worked fine once again . This is
the second time that that has happened.
Do you know anything about it?-M.G.,
West Hempstead, NY

Our crystal ball tells us that most time s
that problem can be traced to a loose con
necti on on T-402 , the pincu shion trans
former on the PW-400 board. Pinpo inting
the problem more closely may be possi
ble , because at most times the condition
of the connections can be found simply by
inspection .

MODIFICATION FOR VCR USE
RCA offers a modified MAH-OOIA

(horizontal os cillator) module to replace
the orig inal. The differenc es between the
two units are as follows: Capacitor Cl4
changed to 10 J..lF, 75 volts; R25 removed,
and C6 shored with a jumper. That modi
fication cleared up rolling and flag-wav
ing at the top.

Thanks to Roy John, electronics tech
nician at Youngstown State University,
f or that one.

der for that chassis (SCC-25A-A) is 1322-
2. .

Thanks a lot to Dou gla s P. Hoff,
Doug' s Electronics of Vacaville, CAfor
that one , Feedback of that type is always
Vel}' appreciat ed.
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DRAWING BOARD 
ronnnued from page 95 

grammed before it can function- that's 
accomplished through use of the JAM in- 
puts. Its feedback circuit is a bit more 
complicated than the one -wire feedback 
used with the 4017. Pins 4, 5, 6, 11, and 13 

V 

DATA 

J'AM 1 

JAM 2 

C2 '1018 

Q1 

Q3 

:Aft3 

GD 
JAM 4 

FIf3. 3 

are output pins. Connecting various com- 
binations of those outputs to pin I allows 
the IC to divide by any number from 2 to 
10. Pin 10 is the ENABLE pin for the JAM 

inputs; when pin IO is brought high. it 
allows the 4018 to be programed using the 
JAM inputs. Those inputs make that IC 
extremely interesting. 
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TABLE 1 

Division by 

2 
3 
4 

5 
6 
7 

8 
9 

10 

Pins to connect 
To pin 1 

5 
4 and 5 

4 

4 and 6 
6 

6 and 11 

11 

11 and 13 

13 

Using the 4018 is a bit more difficult, 
but it's still a lot less complicated than 
trying to square-up the output of the 4017. 
Let's forget about the JAM inputs for the 
time being and look at what must be done 
to get the IC working. Using the IC with- 
out those inputs is really very simple. 
Dividing by a particular number is merely 
a matter of ch(a)sing the appropriate out- 
puts and connecting them to pin I. Dif- 
ferent combinations of those outputs let 
you divide as shown in Table 1. 

The problem immediately facing us is 
the external gating necessary to make the 
IC divide by an odd number. Since it's 
necessary to use two output pins for each 
odd number. it's difficult to get switch - 
selectable divisions. It could be done. but 
the wiring diagram for the switches would 
be a nightmare and ultimately unneces- 
sary. Using the JAM inputs is far easier. 

Try experimenting with the 4018. If 
you're lucky enough to have a scope. take 
a look at the output waveform -it should 
he relatively square. If you were to use all 
the capabilities of that IC. you'd under- 
stand why it's so versatile. If you do ex- 
periment with it remember -the reset pin 
and JAM inputs must he held low and en- 
able held high for the IC to work. Next 
month we'll sec how to take advantage of 
those JAM inputs and see how to cascade 
4018's in order to extend the division 
range. R -E 
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Pins to connect
To pin 1

5
4 and 5

4
4 and 6

6
6 and 11

11
11 and 13

13

2
3
4
5
6
7
8
9

10

Division by
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Software enhanced to include EPROM QC utilities. RS
232 communication, printouts. 28 pin ZIF socket.
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EPROMS plusvariety
of EEPROMS allwith
out persona lilymod
ules. Commodore C
64 host computer.
Inquire about the
mimic mode capabil
ity in our VIC Promqueen. $299.00
ROM Packs Indust rial lluality circuit cards are
socketed, solder masked,fully bypassed, and in
clude a ground plane for lownoise operation. In
cludes 1 EPROM . 8K& 16K models for VIC-20 and
C-64. Specify 2732 or 2764 EPROM type. Molded
plastic case. $39 .00
GLOUC:ESTER C:Or:JPUTER
1 BI.ckburnCenter. Gloucester.IIA01930 617-283-7719
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TABLE 1

Using the 4018 is a bit more difficult ,
but it's still a lot less complicated than
trying to square-up the output of the 4017.
Let's forget about the JA M inputs for the
time being and look at what must be done
to get the IC working . Using the IC with
out those input s is really very simple.
Dividing by a particu lar number is merely
a matter of choosing the appropri ate out
puts and connecting them to pin I. Dif
ferent combinations of those output s let
you divide as shown in Table I.

The problem immediately facing us is
the external gating necessary to make the
IC divide by an odd number. Since it' s
necessary to use two output pins for each
odd number, it' s difficult to get swi tch
selectable divisions. It could be done , but
the wiring diagram for the switches would
be a nightmare and ultimately unneces
sary. Using the JAM inputs is far easier.

Try experimenting with the 4018. If
you ' re lucky enough to have a scope , take
a look at the output waveform- it should
be relatively square . If you were to use all
the capabi lities of that IC, you'd under
stand why it's so versatile. If you do ex
periment with it remember-the reset pin
and JAM inputs must be held low and en
able held high for the IC to work. Next
month we' ll see how to take advantage of
those JAM inputs and see how to cascade
4018' s in order to extend the divisi on
range . R-E

$7.95
$8.45
$8.95
$9.45
$9.95

SN 60/40 Rosin Core (RA)
~ One lb . Reels
~ 16 swg. (.064)

18 swg. (.048 )
19 swg . (.040)
20 swg . (.036)
2 1 swg . (.03 2)
'12 lb. Reels
22 swg . (.028) $5.95
24 swg. (.022) $7.95

SN 62 (2% SilveryEutectic-Rosin Core
21 swg. (.03 1) $19.95

PlusFREE !t~~~~~~~ogol~I~~
FREE Freight On All Orders Over $25
Under $25 add $2.50 perorder. Minimumorder$10

• Check . Money Order . Master Charge . Visa
N.Y. Slate residentsadd appropriate sales tax.

To place your order call:
TOUFREE800·645·4808
In NYS (516) 334-2660 Nocomaeeepteer

1M
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DRAWING BOARD

are output pins. Conn ecting various com
binations of those outputs to pin I allows
the IC to divide by any number from 2 to
10. Pin 10 is the ENAB LE pin for the JAM

inputs; when pin 10 is brought high , it
allows the 4018 to be programed using the
JA M inputs. Those inputs make that IC
extremely interesting .

grammed before it can function- that's
accomplished through use of the JA M in
puts. Its feedback circuit is a bit more
complicated than the one-wi re feedback
used with the 4017. Pins 4 , 5 , 6, 11 , and 13

FROM

'Firestlt~
-ANTENNAS·
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Dealer & Distributor Inquiries Invited
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I
I
I
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State _

GOLDEN SERIES

BARE-HANDS TUNABLE
"NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'FirestiK'n

No costlySchool. No commuting to class. The Original
Home-Study course that prepares you for the FCC
Rad iot eleph on e license exa m in yo ur spa re time! An
FCC Government license is your "ticket" to thousands
of exciting jo bs in Communications. Radio & T V.
Mobile two-way. Microwave. Comp uters. Radar. Aero
space and more. You don't need a college degree to
q ua lify, but you do need an FCC License. No need to
quit your job or go to school! You learn how to pass
the FCC License exam at ho me at you r own pace with
this easy-to -unde rsta nd, proven course. It's eas y. fas t
and low cost! GUARANTEED PASS - You get your
FCC License or money refunded. Write for free details.
Soon you could be on your way to being one of the

~ highest workers in the electronics field. Send for FREE
Z facts now. MAIL COUPON TODAY!

o r----------------------,
a: I commdnD PRODUCTiOnS It; I FCC LICENS E TRAINING, Dept. 90 I
W I P.O. Box 2223, San Francisco , CA 94126 Im I Rus h FREE facts o n ho w I ca n gel my FCC Licen se in I
o I spa re lime. No o bligation. No sa lesma n will ca ll. I
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106

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


NEW BOOKS 
For more details use the free 

information card inside the back cover 

STUDY GUIDE FOR THE ASSOCIATE 
LEVEL CET TEST edited by J.A. Sam Wil- 
son, ISCET Test Director; International 
Society of Certified Electronic Tech- 
nicians, 2708 West Berry. Fort Worth, TX 
76109; 88 pp; 8',2 x 11 inches; soft-cover; 
$5.00. 

Here is a new study guide that describes 
the associate test and gives some hints for 
those who want to take It. Each of the sec- 
tions on the associate -level CET exam is dis- 
cussed in detail, with descriptions of what the 
technician should know. and includes some 
sample questions with detailed explanations 
of the answers The explanations in the guide 
were developed following an extensive sur- 
vey of what types of questions were most 
frequently missed by those taking the test. 

Subjects covered include basic com- 
ponents. basic mathematics. DC circuits. AC 
circuits, transistors and semiconductors, 
electronics components and circuits. tests 
and measurements. digital logic. and 
troubleshooting and network analysis. 

While the price of this book Is $5.00 for a 

single copy. lots of 10 or more may be pur- 
chased at 53.50 each 
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COMPUTER ART AND ANIMATION FOR 
THE TRS -80, by David L. Heiserman; 
Prentice -Hall, Inc.. Englewood Cliffs, NJ 
07632; 246 pp including appendices and 
index; 6't x 9't inches; hardcover; 
St 7.95. 

While the subject of computer graphics is 
often treated as a novelty, this book treats 
TRS -80 computer graphics and animation as 
a topic worthy of study and experimentation 
The discussions and examples should help a 
programmer build up a sense of confidence in 
developing programs that use graphics fea- 
tures. 

The material in the book stresses the point 
that the quality of the finished product re- 
quires applying time and effort. rather than 
just following a routine technique The anima- 
tion technique features high -speed graphics 
that do not require a knowledge of machine - 
language programming and methods. It s all 
in BASIC Sample applications of the princi- 
ples are given to spark the reader's Imagina- 
tion. 

The program and procedures given here 
apply to the TRS -80 Model 111 and the original 
Model I The book emphasizes a modular 
approach to creating some of the more com- 
plicated animation routines 
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DIGITAL PLL FREQUENCY SYNTHESIZ- 
ERS Theory and Design. by Ulrich L. 
Rohde; Prentice -Hall, Inc.. Englewood 
Cliffs, NJ 07632; 494 pp including index; 7 
x 9'/2 inches; hardcover; $49.95. 

The objective of this book is to provide as 
much practical circuit information as possible 
while presenting only the necessary mathe- 

matical background and formulas It is 
slanted toward college students who have to 
get acquainted with phase - locked loops 
(PLL) or have to build certain projects: as well 
as toward practicing engineers who are de- 
signing synthesizers for various applications. 
and toward senior engineers and people in 
management functions who want to be able 
to evaluate new trends and techniques The 
reader is introduced to practical and reliable 
circuits that can be used as starting tools. 

The book is divided into seven sections: 
Charpter 1 deals with loop fundamentals: 
chapter 2 outlines the noise and spurious 
response of loops: chapter 3 deals with 
special loops. most of which have been de- 
veloped recently. and chapter 4 covers an- 
alyzing PLL components 

Chapter 5 goes into the details of multiloop 
synthesizers. starting with such earlier de- 
sign principles as mix and divide, triple mix, or 
drift -canceling loops. The ground rules for 
setting up complex loops are then laid out. 
and the use of microprocessors in frequen- 
cy synthesizers. and their use in communica- 
tion equipment. is covered. 

Chapter 6 consists of the analysis and 
schematic details of three practical syn- 
thesizers as a design guide. The final section 
is the appendix, which is divided into a mathe- 
matical reviaw and a list of useful computer 
programs 
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AMATEUR RADIO Theory and Practice. by 
Robert L. Shrader. Gregg McGraw -Hill, 
1221 Avenue of the Americas. New York, 
NY 10020; 340 pp. including index; 71/4 x 
91/4 inches; soft-cover; $14.95. 

This manual presents In easy -to -read lan- 
guage. the latest information required by the 
FCC for all five amateur -grade licenses 
Novice. Technician. General. Advanced. and 
Extra. The author covers the specifics of 
radio operation and the electricity and elec- 
tronics theory that are required for each level 

The material is divided into easy -to- follow 
topics, with many diagrams, and a reinforcing 
quiz is presented at the end of each chapter. 
Each paragraph is prefaced with a bold letter 
indicating the particular grade license it pre- 
pares the student for. and a number that ref- 
ers to the end -of- the -chapter FCC -exam- 
type questions on that material. Those ques- 
tions are listed under the five amateur -license 
grades and are suffixed with references to 
chapter sections 
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32 ELECTRONIC POWER SUPPLY PRO- 
JECTS. by Robert J. Traister: TAB Books. 
Inc.. Blue Ridge Summit, PA 17214; 291 pp 
including appendices and index; 5 x 81/4 

inches; soft-cover; S10.95. 
This book otters the reader a chance to get 

practical experience building DC power - 
supply circuits for a variety of applications 
that range from amateur radio or audio pro- 

TRAIN AT HOME IN SPARE TIME 
NO PREVIOUS EXPERIENCE NEEDED! 

BE A 
COMPUTER 

PROGRAMMER 

Yryiiiri1111 r aaaaaaaaaatas IS 
r101lr1111ar1611111111 Itrrrr 

FOR HOME or 

BUSINESS... WHAT. WHEN. HOW! 

Learn how and why a computer can help you 
Learn to write your own computer programs, 
See how easy it is to use different programs 
already available See how they fit into your 
home or business operations budgeting. real 
estate. bookkeeping, inventories. expenses, 
pricing. profit margins, investments. interest. 
taxes, shopping lists, vacation planning, ad 
dresses. phone numbers. routing.. hundreds 
more including foreign languages, computer 
games and graphics. Never again be at the 
mercy of a so-called 'computer expert " Know 
what really happens when you get a computer 
problem from a bank, store, loan company, oil 
company, utility or anyone else You'll be able 
to talk their language ... understand why and 
how things happen be able to take the often. 
sive when you're the victim of a computer error. 

EXPERTS SHOW YOU WHAT TO 00 
HOW TO DO IT...TO MAKE YOUR LIFE EASIER 
Everything is explained in easy to- understand Ian 
gunge with plenty of examples Stepby -step di. 
rections take you through basic computer program 
ming You learn everything you need to know to use 
the computer You'll be able to understand computer 
experts and talk their language storage. systems. 
terminals .you'll learn it all and much much more 

NOW...ALL THIS IN ONE COURSE! 
Computer Training Computer Programming 

Computer Applications Computer Games 
Find out what you need to 

know about computer operations 

r 

TIMEX COMPUTER 
INCLUDED WITH 
YOUR TRAINING 
Plugs into any TIP 

" SEND FOR 

FREE FACTS! 

selCE tes, 
COMPUTER TRAINING. Dept DEOC3 
Scranton. Pennsylvania 18515 

Please rush me free facts and color brochure 
that tells how I can learn computer applica 
ions. programming and operation at home in 

spare time NO SALESMAN WILL CALL 

NMI 

Address 

Lay,StattrZip 

lye 

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

NEW BOOKS

STUDY GUIDE FOR THE ASSOCIATE
LEVEL C ETTEST edited by J.A. Sam Wil
son, ISCET Test Director; International
Society of Certified Electronic Tech
nicians, 2708 West Berry, Fort Worth, TX
76109; 88 pp; 8'12 x 11 inches; softcover;
$5.00.

Here is a new stu dy guide that describes
the associate test and gives some hints for
those who want to take it. Each of the sec
tions on theassociate-level CET exam is dis
cussed in detail , with description s of what the
techn ician should know, and includes some
sample questions with detailed explanations
of the answers. The explanations in the guide
were developed following an extensive sur
vey of what types of questions were most
frequently missed by those taking the test.

Subjects covered include bas ic com
ponents , basic mathematics, DC circuits, AC
circuits , transist ors and semiconductors,
elect ro nics components and circuits, tests
and measureme nts, d ig ita l lo g ic , an d
troubl esh ooting and network analysis.

While the price of this book is $5.00 for a
single copy, lots of 10 or more may be pur
chased at $3.50 each.
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COMPUTER ART AND ANIMATION FOR
THE TRS-80, by David L. Heiserman;
Prentice-Hall, Inc., Englewood Cliffs, NJ
07632; 246 pp including appendices and
in dex ; 6% x 9V" inches; ha rdcover;
$17.95.

While the subject of computer graphics is
often treated as a novelty, this book treats
TRS-80 computer graphics and animation as
a topic worthy of study and experimentation.
The dis cussions and examples should help a
programmer bui ld up a sense of confidence in
developing prog rams that use graphics fea
tures.

The material in the book stresses the point
that the quality of the finished product re
quires applying time and effort, rather than
just fo llowing a routine techniqu e. The anima
tion technique features high-speed graphics
that do not require a knowledge of machine
language programming and methods. It's all
in BASIC. Sample applications of the princi
ples are given to spark the reader's imagina
tion .

The program and procedu res given here
apply to the TR S-80 Model III and the original
Model I. The book emphasizes a modula r
approach to creating some of the more com
plicated animat ion routines.
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DIGITAL PLL FREQUENCY SYNTHESIZ
ERS Theory and Design, by Ulrich L.
Rohde; Prentice-Hall , Inc., Englewood
Cliffs, NJ 07632; 494 pp including index; 7
x 9'12 inches; hardcover ; $49.95.

The objective of this book is to provide as
much practical circuit inform ation as possible
while presenting only the necessary mathe-

mati cal background and formulas . It is
slanted toward college students who have to
get acquaint ed wit h phase -locked loo ps
(PLL) or have to build certain projects ; as well
as toward practicing engineers who are de
signing synthesizers for various applications,
and toward senior engineers and people in
management functions who want to be able
to evaluate new trends and techniques . The
reader is introduced to practical and reliable
circuits that can be used as starting tools .

The book is divided into seven sections :
Charpt er 1 deals with loop fundamentals;
chapter 2 outlines the noise and spurious
response of loops; chapter 3 deals with
special loops, most of which have been de
veloped recently , and chapter 4 covers an
alyzing PLL components.

Chapte r 5 goes into the details of multiloop
synthesi zers , starting with such earlier de
sign principles as mix and divide, triple mix, or
drift-canceling loops. The ground rules for
setting up complex loops are then laid out,
and the use of microprocessors in frequen
cy synthes izers, and their use in communica
tion equipment, is covered.

Chapter 6 consis ts of the analysis and
sch ematic details of three practical syn
thesizers as a design guide. The final section
is the appendix,which is divided into a mathe
matical review and a list of useful computer
programs.
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AMATEUR RADIO Theory and Prac tice, by
Robert L. Shrader, Gregg/McGraw-Hili ,
1221 Avenue of the Americas, New York,
NY 10020; 340 pp. including index; 7Y. x
9Y. inches; softcover ; $14.95.

This manual presents in easy-to-read lan
guage, the latest information required by the
FCC for all five amate ur-grade licenses:
Novice, Technician , General, Advanced, and
Extra . The author covers the specifics of
radio operation and the electricity and elec
tronics theory that are required for each level.

The material is divided into easy-to-follow
topics, with many diagrams, and a reinforcing
quiz is presented at the end of each chapter.
Each paragraph is prefaced with a bold letter
indicating the particular grade license it pre
pares the student for , and a number that ref
ers to the end-o f-the-chapte r FCC-exam
type questions on that materia l. Those ques
tions are listed under the five amateur-license
grades and are suffixed with references to
chapte r sect ions.
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32 ELECTRONIC POWER SUPPLY PRO
JECTS, by Robert J. Traister ; TAB Books,
Inc ., Blue Ridge Summit , PA 17214; 291 pp
including appendices and index ; 5 x 8Y.
inches; softcover; $10.95.

This book offers the reader a chance to get
practical expe rience build inq DC powe r
supply circuits for a variety of applications
that range from amate ur radio or audio pro-

FOR HOME or
BUSINESS ... WHAT, WHEN , HOWl

Learn how and why a computer can help you.
Learn to write your ow n computer programs.
See how easy it is to use di ff erent prog rams
already availab le. See how they f it into your
home or business operations...budg et ing, real
estate, bookkeeping, invento ries, expenses,
pric ing, prof it margi ns, investments, interest ,
taxes, shopp ing lists, vacation plann ing, ad
dresses, phone numbers , rout ing...hundreds
more incl udi ng fo reign languages, computer
games and graph ics. Never again be at th e
mercy of a so-call ed "computer expert. " Know
what reall y happens when you get a compute r
problem from a bank, store, loan company, oil
company, utility or anyone else. You'll be able
to ta lk the ir language...understand why and
how things happen ...be able to ta ke the off en
sive when you're the victi m of a computer error.

EXPERTS SHOW YOU WHAT TO 00,
HOW TO DO IT...TO MAKE YOUR LIFE EASIER
Everything is explained in easy-to -uno erstan d lan
guage wi th plenty of examples. Step-by-step d i
rect ions tak e you through bas ic compute r program
mingoYou learn everyt hing you need to know to use
the comp uter. You'lI be able to understand computer
expe rts and ta lk their language...storage, systems,
terminals...you 'll learn it all and much , much more.

NOW.. .ALL THIS IN ONE COURSE!
• Computer Training • Computer Prog ramming
• Computer Applications • Computer Games

Find out what you need to
knowabout computer operations

O
TIMEX COMPUTER

_ INCLUOED WITH
-- ........... v YOUR TRAINING
- _ _ ~,,-, Plugs into any TV!

-'-'~ _=----- SEND FOR
....- - FREE FACTS!r=-'''--_____

r leB COMPUTERiRAiNiNG,-;;'-D~~-i
I SINCE 1891 Scranton, Pennsylvani a 18515 I
I Please rush me free fac ts and co lo r brochure I
I that tells how I can learn compute r applica- I

t ions, pro gram ming and ope rat ion at home in j;I spare tim e. NO SALESMAN WILL CALL. I z
I Name Age __ I ~IAddress I ~
~~~~ J~
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Diskette 
Users... 
When you've 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 

jects to all types of experimental electronics 
devices The reader will also learn fun- 
damentals of power- supply theory that will be 
valuable later on 

The 32 DC power- supply projects range 
from the very simple (a half -wave supply and 
a Zener -diode regulator) to such advance un- 
its as a unique variable supply or a 12 -volt 
Inverter circuit. 

Each project includes detailed. step -by- 
step building Instructions, complete schema- 
tics, and parts list Every one of the devices 
dealt with in this book can be built In a few 
hours from low -cost. readily available com- 
ponents 
CIRCLE 125 ON FREE INFORMATION CARD 

COMPUTERS THAT THINK? The Search 
for Artificial Intelligence. by Margaret O. 
Hyde; Enslow Publishers, Bloy Street and 
Ramsey Avenue. Box 777 Hillside. NJ 
07205: 126 pages. including selected 
reading list and index; 91 x 6',. inches; 
hardcover. 59.95; paperback, $4.95. 

There Is wide disagreement among ex- 
perts as to whether any computer can be said 
to "think" or exhibit real Intelligence. A com- 
puter or robot is labelled 'smart or 'In- 
telligent" when it performs tasks that require 
smartness or intelligence for a human being 
to perform. However, no computer can cre- 
ate, or initiate a line of research, or go behind 
the literal meaning of the words in its memory 
banks and interpret what It is really being 
asked. Fallibility is another matter; computers 
are infallible so long as their power supply 
doesn't fall, or some component go out of 
order. But that Isn't intelligence. Neither Is the 

continued on page III 
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Call Communications Electronics 
Diskette order desk ' 

800 -521 -4414 
In Canada 800- 265-4828 

Wabash 
diskettes_= 
$1.29 each 

Choose your brand 
Choose your price 

\ J 
Ultra 

diskettes 
$1.39 each 

WINN Own... M ?Lwow .. ora M tia 
44M wow ,M1 M w tr. MtN ,w I.. I 

Myt Ir rM /w 
M M w w 

MOO wt.Y..MOnMildem 
n rw I r 

tw 
NO44. O» MIDO M w ..r. 

NCO M lows PSI YMM. 
0000 M w.t In , Aran 
MOW Mw,.r.NIVM SSW 

h el i r WOO 114 .M44Mwson q us . a INN tn 
.- MOO Imo »WMMMY.. Waft t sal Moos -ma My 

.t Y1 ,N » /1.44 .M 
IN wwet.wwrwM NYCDMw..M M. 1M ,N 

SIMS 
M4M 

IA 
144 

..140.0 t M. h' MM M Yaw mom M.. W tM s r r MM IM 

.' MDO N+w w .w ..w 
w' MM .1.r w .n. wy 

Ma ,M s 

n 
M» w 

M'MMM low .1.M. 
w- DM r. W. sa .t . FM 

W 
r 1 4 r 

W. WO 1g w w r.. .w . NON ,.rw mow Nw 
WA 
MN 

IN 
IN -n,. n 

IN 
N. RADO M now ..s. ti M. .' MOO M M. Mow r Ml ring 

Inn M IS ISMS 
MM. 

IS w 
M. OM.n Mae ,»tM..- -- - -- 

For mors Information 
about this brand call: 800423-9868 . .. ,, »..». 

Ca...yNM MM awes Nr MM o T M MrM. in M k Inn Tyr o r M 4MMroar Meow .wL ., . We. M nrrwr»t /.Mn C1 WOW* woo .Yw owl rW w Now I MNNW OWN M 
C4 w T w r.. w MYw CC MN OW ow wow .w tap WOW 110.w 

.MOM low w w atM .wr wood r 
wool . w. 0 Y..rw ww w.. CE 

OMM WNW Cwy1rM ACaONer1M =°-i.___rr.._.: 
_,:._=-- 
4=..w._._ .: M 

om room mm . 4 -M»N_-... 
OwMR7 ONew.M AtMNNNr O.M.wmom arm* wow ...w....r ti .,rr--r.r.r .:.w..r...+. Oil ono rr.M.M.wwr = ̂  :: 
... .._.......»_..w.MMO. áä w:.:-_-- 
w... IMO .M. of w. M w moms soma 

3M 
diskettes 
$1.94 each 

M. !.Y 
MOD 

ONNM 

NNW 

-SW. s 
SASSw'S -'OM .NM1 
44MWM 
ON INWIN 
NNNMM NNOO 
Woo ow 

M 1r la 
0~ 

1M 

1M 
M In 
IM 
IN In 
M 

Memorex 
diskettes::: 
$1.94 each 

M .1- 

a wwMS. ear -,w w. wa a 
408. 7_28 -_íï77 800-328-9438 00Ôá38á06Ó .. _ N o...N...7.44.. 

CIRCLE 86' ON FREE INFORMATION CARD 

SW yew agMMR .e. CI .wRR 00wIIaI.eO . ... ywr w.. ... C » M... » M.Mw 
Wpm [ammo yr.M- +w go sae Maas w.. - a w w »wr r..... w rw ..M M .M P. ._.^ .r w. w r w .r M ... . M Mr.w n ..w ,w +r a. w w » » . r rms../ w c. Mw .Mw ...a w Mho 

OM r r....M m 0 a-M 
CÓa: .m....,.. . mamas *moms .i.s 1«rwTliwr,ir.r.w...ti.rni 

Nwr1N.M.»M MW M . w M» »W/,rl.-WWrWM,uF»,q um mgr. I 
mom.. MM.. ..r ....a .. .Ì0.o w` +s +.M.r...m w».r u / .« W MIMI M C,M.Mwr. 15144 I. tM7 

Own Inn. Arrests 4Ta U SA P. Are vow MNr. 
Cool ~wad WON* NNW aN 01010MMM ow 1 QN 1101314414 Weft . OWN IN OO7MY31 Ny.MwMUeNYA. N 3.34134044 T. MI.N0,077>7437 dw/SNw t..*. w *arm mamma: ad dmdm 

COMMUNICATIONS 
ELECTRONICS' 

Computer Products Division 

M.T.0TC 

Burroughs 
diskettes 
$2.09 each 
.,,,,,y L... MI " 

Dysan 
diskettes 
$2.99 each 

rwrww T =war 
800-448-1422 800.664ß211 .w.w. 

CIRCLE 50 ON FREE INFORMATION CARD

PRtCE (...)DESCRIPTION

"'1·]:):I~iit!hji#jIIIt~-1
DATA SH EETS AIlE PROV IDED FREE

WITH ALl-INTEG RATED CIRCUITS LI STED BELOW

FREE CATALOG OF NEW DEVICES

GOLDSMITH
~

- CORPORATION
P.O . BOX 318R, COMMACK, NY 11725
PH ONE ORDER S WELC OME - (516) 979· 7i44

M ASTER CA RD AND VISA ACCEPTED
NE W YORK STA TE RES/DENTS ADD SAL ES TAX

POSTAGE- ADD 5' PLUS 1 1.50 INSUR ANC E, C.O.D. 11.00 EXTRA
AVAILABILI TY OF CERTAI N I TEMS AlA Y BE LIMIT ED

-....
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SAME AS UG N J501T BUT WITH PROVI SION FOR NULLI ,,"G $110
THE OU TPUT OFFSET VOL TAGE I PIN DIP

HAll EFFECT DEVI CES

HALL p FEC l SENSOR Fo n " lAG NETIC ~I ElOCHAtjG[S TOO
SIoI ALL TO OPERATE THE HAll SWITCHES OU TPUT IS A
lI~ E A n FUNC TIO N O~ MAGNETIC FI ELD IN TENSITY
MONOLI THIC I C INCLUDES HALL CELL Al,IPLIFIER AND
VOL TAGE REGUL"TOR FOR A 4 5 TO 14 VDC SOURCE HIGH
SE,,"SI TIVITY ",,"0 FLA T RESPONSE 3 PIN T PAeM;

uG"OJ6O.t l,l HALL EFFECT SENSOR WI TH DI fF ERENTI AL OU TPUT A
LI "OEAR FU"' CT ION OF MA GNETIC FLUX SUPPLIED WITH 1"l
DIVIDUA L CALIBRATION CHART AT 15 DEGREESCEL SIUS& 5
VOL TS FOR CALI BRATl NG TESTli'IlG A"l D ALIGNING
,..AGNETIC SENSI...G DEVICES' PIN DIP

TOUCH SENSITI VE LIGH T DI '-l '-lEA SWITCH $4 50
MOM ENTARY TOUC H TO SENSOR PLATE TURNS LIGH TS ON
OR OfF PROLONG ED TOUCH GRAD UALLY DIMS OR
BRIGHTlN S A SLOW CLOC K IN PUT ALLOWS AU TOl,lATIC
SLOW DII,IMING TO OFF·IDEAL FOR SOLVI NG CHILD S FEAR
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CESSI~G COI'fTAINS . OUADI'lA"lT ANALOG I,IUL TIPLl ER·
MODULATORS A"lD IN DEPENQf N T HIGH GAI N OP AI,.IP
Diff ERENTIAL X Y INPUTS APPLlCATlONS FOR PHA SE
DETECTION UP TO 100 '.I H: PLl DESIGN IN SYNC'" Alo1
DETECTI ON OR GENERATIO N HI IA NG LE TO SINEWAI/E
CONVERSION OR FREOUENCY TRANSLAT ION

ICL80J8 PRECISION WAVefORM GENERATOR I C PRODUCES !l;INE
SOUARE TFlIANG LE SAWTOO TH O il PULSE WAVEFORU S
WITH MIN1MUo.l EXTERNAL CO V f'Q NENTS FROM 00 1HI TO 1

1.111; FOR PRECISION PLL TEST III/!l;TRUU ENTS

XR11SCN HIGH FREOUENCY PHASE ·LOCKED LOO P ,PLLI IC FOR $<110
BOTH ANAL OG AND DIGITAL CQ lJ o.lUNICATIONS 05Hl TO
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jects to all types of experiment al electronics
de vices . Th e reade r will also learn fun
damentals of powe r-supply theory that will be
valuab le later on.

The 32 DC power-supply projects range
from the very simple (a half-wave supply and
a Zener-diode requlator) to such advance un
its as a unique variable supply or a 12-volt
inverter circuit.

Each project includes detailed, step-b y
step building instructions, complete schema
tics, and parts list. Every one of the devices
dealt with in this book can be built in a few
hours from low-cost, readily availabl e com
ponents.
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COMPUTERS THAT THINK? The Search
for Artificial Intelligence, by Margaret O.
Hyde; Enslow Publishers, Bloy Street and
Ramsey Avenue, Box 777, Hillside, NJ
07205; 126 pages, including selected
reading list and index; 9% x 6% inches;
hardcover, $9.95; paperback, $4.95.

There is wide disagreement among ex
perts as to whether any computer can be said
to "think" or exhibit real intelligence. A com
puter or robot is labelled "smart" or " in
telligent" when it performs tasks that require
smartness or intelligence for a human being
to perform . However, no computer can cre
ate, or initiate a line of research, or go behind
the literal meaning of the words in its memory
banks and interpret what it is really being
asked. Fallibility is another matter; computers
are infallible so long as their power supply
doesn 't fail, or some component go out of
order. But that isn't intelligence. Neither is the

continued on page 111

LEARN PROGRAMM ING
AND APPLICATION S

A COURSE IN COMPUTERS
AND BASIC PROGRAMMING
NO PREVIOUS COMPUTER EX
PERIENCE NEEDE D. The enllt.
ce v rse IS ~uMr ffll)rtdl )"'. written in
simple Ianguag e,lhat's . ..y tc r a be
gtnn er to und erstand . You wlU LEARN
BY DOING - programm ino from the
very Of, I lesson using any computer,
IBM , APPLE. Al ARI. COMM ODORE.
ms, n n the tin y Tlm. x·Slnc la il1

Now you c.. n l••rn about co mpute,.. .
ooe rahons. . .programm ing. . .apphca·
hens.. . ..attw a' • . Evel)'t'ung you ...
ways wtInled to k1'lO*. Witt e y04Jf own
Pfograms . Or Cl,I,tomil e DI'.-wflUen
ptogramL Make .. eomguterdo eXKfry
wtl a l YOUWllnt ittodo ae"ef ,t f rom be
co f'l'li1'lQ Mcompu t.r-wl"~ toda y. lr.aU
in th is one ftduea l iQn.aJpac.... ge!

MASTERCOMPUTERS
IN YOUR OWN HOME!

An aff i liate of Hemphill School. and IPIG.

• • • THE INTERNATIONAL CHOICE SINCE 1920

CATCH ON

INSTITUTE
halix

Prog ress at your ow n speed , in your spare l ime , in your own home. Take the
mystery out of wor d proc ess ing .•. co mpu ten zed account lng ._ maint ain ing
data ftles and muc h, much more.

Gel slar1ed now ' 1"1 th e las l ·gro.....i ng f iel d 01comp u ters , and CA TC H O N to th e
technol og y of th e fu tu re.•• COMPUT ER S I

Send today foryourfree info rm a ti o n package. Or celttcu-tree (800) 624 ,7760,
in Ca li fo rnia call ten-tree (800) 824-8646. N o obligation.
HAllX INSTITU TE
1743 South Vermont Ave. , L o s A ngeles, CA 90006

•• • rf yOu don 't hav e a co mputer ye t , don't buy o ne until yo u rec ei ve ttns tree
infor m a t io n .

r-------------------------- ------------------------- ,
, HAllX INSTITUTE '
: CENTER FOR COMPUT ER EDUCATION :
: 1743 SO. VERMONT AVE. :! LOS AN~ ELES, CA 90006 !
I YESI Send me in format io n on how I c an learn about co mputers and I! program m ing at home! !
! Name Ag e--- i
: Addre ss :

! C ity S ta le /Z ip !
! 0 I a lr eady hal/ e a c o mpu ter a l/ail a b le. !
I Make M od e l 49H·A050 1 IL J

Disk ette
Users•••
When you've
heard from
all the
animals in
the diskette
zoo, but you
need fast
delivery and
high quality
diskettes...
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In Canada 800-265-4828
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NEW BOOKS 

continued from page IOS 

machine's incapacity for boredom or getting 
tired 

Nonetheless, some expels consider that 
computers may be constructed that will fit at 
least some definitions of intelligence. This 
book is an introduction to the research and 
development of artificial intelligence sys- 
tems. such as computers and robots, explor- 
ing the similarities and differences between 
computers and the human brain. Can a com- 
puter learn something that it has not specifi- 
cally been told? How do they work? What is 
the difference between the way computers 
and human beings reach conclusions? What 
about computer sense perception? How do 
computers and the human brain differ in un- 
derstanding commands? 

All of the above questions and more are 
covered in this well -written book. which will 
enhance the readers' understanding of com- 
puters and robots. There are numerous. ex- 
cellent photographs. As to the question that 
the book's title poses: The author presents 
the evidence, both positive and negative. and 
leaves it to the reader to render the verdict. 

CIRCLE 126 ON FREE INFORMATION CARD 

ELECTRONIC COMMUNICATIONS: A 
Step -by -Step Introduction; Prentice -Hall, 
Inc., Englewood Cliffs, NJ 07632; 249 
pages plus index; 9'/4 x 63/4 inches; soft - 
cover; 512.95. 

This book starts off with a simple definition 
of "communication." Communication is de- 
fined as 'a process by which information is 
exchanged.' For the purposes of this course. 
information is defined as any electrical signal 
representing data.' 

What we have here is an introduction to the 
fundamentals of electronic communications 
that uses proven training methods to explain 
state -of- the -art forms of communication fully. 
It covers communications fundamentals. am- 
plitude modulation. AM receivers. angle mod- 
ulation, pulse modulation. antennas. com- 
munications systems. and much more. It is a 
volume in the Heathkit Zenith Educational 
Systems series. 
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INTRODUCTION TO PROGRAMMING US- 
ING FORTRAN 77, by Glenn A. Gibson and 
James R. Young; Prentice -Hall, Inc., En- 
glewood Cliffs, NJ 07632; 461 pages, in- 
cluding appendices and index; 91/4 x 63/4 

inches; softcover: 519.95. 
Designed as a text for a three- semester- 

hour introductory programming course. this 
book opens with a brief introduction to com- 
puter systems. That is followed by sufficient 
basics of a computer language to enable the 
readers to write simple programs. The Intent 
is to give the student a little programming 
experience; then he or she will be ready for 
the fundamentals of problem formation and 
programming procedure. After that, we have 
a detailed study of the language and. finally, a 
thorough discussion of programming tech- 
niques. That approach, known as the spiral 
method of teaching, allows the student to 
begin programming early and to mix the study 
of details of the language with such topics as 
program structure. testing. debugging, and 
documentation. 

Two types of exercises are featured: brief 

section -end exercises that are designed to 
force the reader to review the preceding sec- 
tion. and programming problems at the end of 
each chapter. Although a section -end ex- 
ercise may request that a program be written. 
it is not intended to be run on a computer: it is. 
rather. the chapter -end programming pro- 
blems that are meant to be tested and run on 
a computer. 

CIRCLE 128 ON FREE INFORMATION CARD 

DIGITAL IC PROJECTS, by F.G. Rayer, T. 
Eng. (CEI), Assoc. !ERE; Electronic Tech- 
nology Today, Inc., PO Box 83. Massape- 
qua Park, NY 11762; 91 pages; 7 x 43/4. 

Inches; softcover; $5.00. 
This book contains both simple and more 

advanced projects. Various forms of 
assembling and wiring the integrated circuits 

are shown, and that aspect of a project can be 
quite straightforward: printed- circuit boards 
are not needed. 

There are introductory chapters dealing 
with components and power supplies (bat- 
tery running, transistor regulation. AC supply, 
IC regulator, etc.). 

22 projects are then set forth, each illus- 
trated. They include a Nixie Numerator, 
Roulette, Noiseless Switch, Multi -Digit Coun- 
ter, Digital Stop -Clock. and 1 -Armed Bandit. 
The more ambitious projects can be built and 
tested step -by -step. 

CIRCLE 129 ON FREE INFORMATION CARD 

AUDIO AND VIDEO INTERFERENCE 
CURES. by Larray Kahaner; Hayden Book 
Company, Inc., 50 Essex Street, Rochells 

continued on page 113 
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are shown, and that aspect of a project can be
quite straightforward; printed-circuit boards
are not needed.

There are introductory chapters d~aling

with components and power supplies (bat
tery running, transistor regulation, AC supply,
IC regulator, etc.).

22 projects are then set forth, each illus
trated . They include a Nix ie Numerator,
Roulette, Noiseless Switch, Multi-Digit Coun
ter, Digital Stop-Clock, and 1-Armed Bandit.
The more ambitious projects can be built and
tested step-by-step.
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CEI is offering a smorgasbord of quality
parts at SPECIAL low prices . Our appetizing spe
cials are different everyday! Take advantage now,
CALL TOLL FREE TODAY!

DIGITAL IC PROJECTS, by F.G. Rayer, T.
Eng. (CEI), Assoc. IEREj Electronic Tech
nology Today, Inc., PO Box 83, Massape
qua Park, NY 11762; 91 pages; 7 x 4%
inches; softcover: $5.00.

This book contains both simple and more
advanced projects . Various forms of
assembling and wiring the integrated circuits

section-end exercises that are designed to
force the reader to review the preceding sec
tion, and programm ing problems at the end of
each chapter. Although a section-end ex
ercise may request that a program be written,
it is not intended to be run on a computer; it is,
rather, the chapter-end programming pro
blems that are meant to be tested and run on
a computer.

CIRCLE 128 ON FREE INFORMATION CARD

ELECTRONIC COMMUNICATIONS: A
Step-by-Step Introduction; Prentice-Hall,
Inc., Englewood Cliffs, NJ 07632; 249
pages plus index; 9% x 6% inches; soft
cover: $12.95.

This book starts off with a simple definition
of "communication." "Communication is de
fined as 'a process by which information is
exchanged.' For the purposes of this course ,
information is defined as any electr ical signal
representing data."

What we have here is an introduct ion to the
fundame ntals of electronic communications
that uses proven training methods to explain
state-of -the-art forms of communication fully. .
It covers communications fundamentals , am
plitude modulation, AM receive rs, angle mod
ulation, pulse modulation, antennas, com
municat ions systems, and much more. It is a
vo lume in the Heathkit/Zenith Educationa l
Systems series.
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INTRODUCTION TO PROGRAMMING US
ING FORTRAN77, by Glenn A. Gibson and
James R. Young; Prentice-Hall, Inc., En
glewood Cliffs, NJ 07632; 461 pages, in
cluding appendices and index; 9% x 6%
inches; softcover: $19.95.

Designed as a text for a three-semester
hour introductory programm ing course , this
book opens with a brief introduction to com
puter systems . That is followed by sufficient
basics of a computer language to enable the
readers to write simple programs. The intent
is to give the student a little programming
experience; then he or she will be ready for
the fundamentals of problem formation and
programming procedure. After that, we have
a detailed study of the language and, finally, a
thorough discussion of programming tech
niques. That approach, known as the spiral
method of teaching , allows the student to
begin programming early and to mix the study
of details of the language with such topics as
program structure, testing, debugging , and
documentation.

Two types of exercises are featured : brief

continued from page 108
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machine's incapacity for boredom or getting
tired .

Nonetheless, some experts consider that
computers may be constructed that will fit at
least some definitions of intelligence . This
book is an introduction to the research and
development of artificial intelligence sys
tems, such as computers and robots, explor
ing the similarities and differences between
computers and the human brain . Can a com
puter learn something that it has not specif i
cally been told? How do they work? What is
the difference betwee n the way computers
and human beings reach conclus ions? What
about computer sense perception? How do
computers and the human brain differ in un
derstanding commands?

All of the above questions and more are
covered in this well-wr itten book, which will
enhance the readers' understanding of com
puters and robots. There are numerous , ex
cellent photographs. As to the question that
the book's title poses : The author presents
the evidence, both positive and negative, and
leaves it to the reader to render the verdict.
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METERS, catalog of digital and analog in- each individual terminal. Also included are support circuits. transistors, diodes. capaci- 
strumentation meters is 67 pages on coated 
paper. many of them in part or full color, and is 

special- purpose connectors, alligator clips. 
wire connectors, nylon ties. and wire holders. 

tors, resistors. optoetectronics, potentiome- 
hers. test meters. switches and knobs. 

81/2 ., 11 inches. The instruments include 
digital panel meters. wide -vue panel meters. 

Electrical tools included are wire strippers, 
crimping tools. and electrical testers. The cat- 

connectors and sockets. PC boards. plastic 
enclosures, artwork aids, electronics tools. 

segmented -scale panel meters, pyro -meters. 
edgewise controllers. solid -state non- indicat- 

alog is free from Vaco Products Company, 
1510 Skokie Blvd.. Northbrook, IL 60062. 

soldering equipment, and data and reference 
books -and many other categories. Free 

ing controllers, digital multimeters, hand -por- CIRCLE 112 ON FREE INFORMATION CARD from Active Components (a division of Fu- 
table DMM's. function generators. oscillo- Lure Electronics). PO Box 8000. West - 
scopes, milliameters, micro- testers. and DMM, data sheet is an 81/2 ; 11 inch flyer. In borough, MA 01581 
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electrical products from Vaco is 24 pages in CIRCLE 113 ON FREE INFORMATION CARD cations for the device. The specifications in- 
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lated to electrical and electronics applica- COMPONENTS, catalog is 80 pages. illus- peatability, interfaces, and media. as well as a 
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METERS, catalog of digital .and analog in
strumentation meters is 67 pages on coated
paper, many of them in part or full color, and is
8Y2 x 11 inches. The instruments include
digital panel meters, wide-vue panel meters,
segmented-scale panel meters, pyro-meters,
edgewise controllers, solid-state non-indicat
ing controllers, digital multimeters, hand-por
table DMM's, function generators, oscillo
scopes, mil liameters, micro-testers, and
many others. The catalog is free on request
from Simpson Electric Company, 853 Dun
dee Avenue, Elgin, IL 60120.
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SOLDERLESS TERMINALS,catalog of new
electrical products from Vaco is 24 pages in
full color and contains all Vaco products re
lated to electrical and electronics applica
tions. The major section is a comprehensive
listing of Vacos solderless terminal line,
which includes actua l-size, actua l-color il
lustrations, and complete specificat ions for

each individual terminal. Also included are
special-purpose connectors, alligator clips,
wire connectors, nylon ties, and wire holders.
Electrical tools included are wire strippers,
crimping tools, and electrical testers. The cat
alog is free from Vaco Products Company,
1510Skokie Blvd., Northbrook, IL 60062.
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DMM, data sheet is an 8Y2 x 11 inch flyer, in
full color,that describes and specif ies the per
formance of Fluke 's handheld DMM , the
model 80268 , that features true rms mea
surements of AC voltage and current. Free
from John Fluke Mfg. Co., Inc ., Mail Stop
250 C, PO Box C9090, Everett, WA 98206.
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COMPONENTS, catalog is 80 pages, illus
trated, 8Y2 x 11 inches, for the hobbyist, ex
perimenter, student , or professional. Included
are semiconductors, integrated circuits , mi
crocomputer boards , microprocessor and .

support circuits, transistors, diodes, capaci
tors, resistors, optoelectronics, potentiome
ters , test meters , switches .and knobs,
connectors and sockets, PC boards, plastic
enclosures, artwork aids, electronics tools,
soldering equipment , and data and reference
books-and many other categories. Free
from Active Components (a division of Fu
ture Electronics), PO Box 8000, West 
borough, MA 01581
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GRAPHI CS PLOTTER, brochure on ' the
7470A Graphics Plotter, is 6 pages, part in full
color, on coated stock , 8Y2 x 11 inches.
Provides photos, charts, and a list of specifi
cations for the device. The specifications in
c lude the plotting area, reso lution , re
peatability, interfaces, and media, as well as a
list of accessories supplied with the Plotter.
Free from Hewle tt-Packard, 1501 Page Mill
Road, Palo Alto, CA 94304. R-E
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continual from pugs Ill 

Park, NJ 07662; 114 pages, Including 
appendices and index; 81/4 x 5'/4 Inches; 
softcover; 56.10. 

Complaints about interference get higher 
each year, and most people who can get 
through the FCC's lammed phone lines re- 

ceive a recorded message that anticipates 
the inquiry, instructing the caller on how to file 

a formal interference complaint. And those 
who complain formally are only a percentage 
of those who suffer from the problem. 

This book was written both for those who 
suffer from interference and those who are 
the unintentional cause of it It covers the 
problems of interference caused by transmitt- 
ers, CB radios, home appliances, atmospher- 
ic noise sources, neon lights. hair dryers. and 
numerous other sources. Written in easy -to- 
understand language, the book provides all 

the information needed to halt interference. 
whatever the source may be, whether it's 
transmitter or non -transmitter oriented. It 

gives step -by -step instructions on how to de- 
tect the offending source and cure the in- 

terference. The final chapter tells the reader 
where to find outside resources for help with 
particularly difficult interference problems 

CIRCLE 130 ON FREE INFORMATION CARD 

DON LANCASTER'S MICRO COOKBOOK 
(Volume 1: Fundamentals); Howard W. 

Sams & Co., Inc.. 4300 W. 62nd Street, 
Indianapolis. IN 46268; 381 pages, includ- 
ing appendices and index; 8 ",2 X 51/4 inch- 
es; softcover. S15.95. 

This book contains a set of rules that will 
help the reader win the game of 
microcomputers and microprocessors. It 

gives many of the micro resources that you 
can use, and lists some of the micro trainers 
that are available. There is an examination 
and explanation of essential numbering sys- 
tems and basic logic, and microcomputer 
microprocessor codes and coding systems 
are covered. There is also a discussion of the 
different kinds of memory available. The au- 
thor shows you how micros work, and how 
you can build your own micro skills. It is the 
first in a series on microprocessors and 
microcomputers. 

CIRCLE 131 ON FREE INFORMATION CARD 

THE COMPLETE GUIDE TO HIGH FIDEL- 
ITY. by Martin Clifford; Howard W. Sams & 

Co.. Inc.. 4300 West 62nd Street. In- 
dianapolis, IN 46268; 368 pages, including 
glossary and index; 81/2 x 4'/4 inches: 
softcover; 515.95. 

In the preface. the author immediately dis- 
poses of the myth that a first -class high - 
fidelity system will bring the concert hall into 
your home.- It won't do anything of the kind, 
he notes. and it would be unfortunate if it did. 
The sound of the cannon in Tchaikovsky's 
1812 Overture would probably break your 
windows if the music were played at concert- 
hall volume. What high fidelity does do, 
through a series of compromises. is to give 
the listener the effect of being in a good seat 
in a concert hall; and certainly on some stereo 
records you can clearly hear details that you 
probably would not hear -or not nonce -in 
the concert hall. 

This book leads the reader through the hi -fi 
maze, providing enough technical informa- 

tion so that the principles can be understood. 
It shows 30 basic systems ranging in cost for 
those with limited to those with unlimited 
budgets. Digital recording. amplifiers, tuners. 
receivers, preamplifiers. dnve motors. prox- 
imity effect, and impedance matching are all 
covered. There are many diagrams and illus- 
trations, and a thorough glossary in the back 
of the book for those unfamiliar with high - 
fidelity's various technical terms and abbre- 
viations or acronyms 

CIRCLE 132 ON FREE INFORMATION CARD 

DIGITAL ELECTRONICS (Second Edi- 
tion), by William H. Gothmann: Prentice - 
Hall, Inc., Englewood Cliffs, NJ 07632: 
383pp. including index; 9'/2 x 7 inches; 
hardcover; 521.95. 

Subtitled An introduction to theory and 

r 

practice." this newly revised text is an up -to- 
date course in basic design techniques that 
will help engineers and technicians to deal 
with the growing use of digital electronics. 
The book explains both digital theory and 
logic hardware, bridging the gap between 
theory and practice and giving the designer 
tools with which to solve digital problems to- 
day and in the future. 

Revisions of the earlier text include in- 
troducing the binary, octal. and hexadecimal 
systems -those used by our friendly com- 
puters: covering combinational logic and the 
reduction of Boolean expressions: reviewing 
the increasing importance of bus structures 
and memory systems. and presenting the 
principles of analog -to- digital and digital -to- 
analog conversion R -E 
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Park, NJ 07662 ; 114 pages, including
appendices and index; 8% x 5% inches;
softcover; $6.10.

Complaints about interference get higher
each year, and most people who can get
through the FCC's jammed phone lines re
ceive a recorded message that anticipates
the inquiry, instructing the caller on how to file
a formal interference complaint. And those
who complain formally are only a percentage
of those who suffer from the problem.

This book was written both for those who
suffer from interference and those who are
the unintentional cause of it. It covers the
problemsof interference caused by transmitt
ers, CB radios, home appliances, atmospher
ic noise sources, neon lights, hair dryers, and
numerous other sources. Written in easy-to
understand language, the book provides all
the information needed to halt interference,
whatever the source may be, whether it's
transmitter or non-transmitter oriented. It
gives step-by-step instructions on how to de
tect the offending source and cure the in
terference. The final chapter tells the reader
where to find outside resources for help with
particularly difficult interference problems.

CIRCLE 130 ON FREE INFORMATION CARD

DON LANCASTER'S MICRO COOKBOOK
(Vo lume 1: Fundamentals); Howard W.
Sams & Co., Inc ., 4300 W. 62nd Street,
Indianapolis, IN 46268; 381 pages, includ
ing appendices and index; 8% x 5% inch
es; softcover, $15.95.

This book contains a set of rules that will
he lp the reader wi n th e game of
microcomputers and microp rocessors. It
gives many of the micro resources.that you
can use, and lists some of the micro trainers
that are available. There is an examination
and explanation of essential numbering sys
tems and basic logic, and microcomputer/
microprocessor codes and coding systems
are covered. There is also a discussion of the
different kinds of memory available. The au
thor shows you how micros work, and how
you can build your own micro skills. It is the
first in a series on microprocessors and
microcomputers. I
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THE COMPLETE GUIDE TO HIGH FIDEL
ITY, by Martin Clifford; Howard W. Sams &
Co., Inc., 4300 West 62nd St reet, In
dianapolis, IN 46268; 368 pages, including
glossary and index; 8% x 4% inches;
softcover; $15.95.

In the preface, the author immediately dis
poses of the myth that a first-class high
fidelity system "wi ll bring the concert hall into
your home." It won't do anything of the kind,
he notes, and it would be unfortunate if it did.
The sound of the cannon in Tchaikovsky's
1812 Overture would probably break your
windows if the music were played at concert
hall volume . What high fide lity does do,
through a series of compromises, is to give
the listener the effect of being in a good seat
in a concert hall; and certainlyon some stereo
records you can clearly hear details that you
probably would not hear-c-or not notice-in
the concert hall.

This book leads the reader through the hi-fi
maze, providing enough technical informa-

tion so that the principles can be understood.
It shows 30 basic systems ranging in cost for
those with limited to those with unlimited
budqets. Digital recording, amplifiers, tuners,
receivers, preamplifiers, drive motors, prox
imity effect, and impedance matching are all
covered. There are many diagrams and illus
trations, and a thorough glossary in the back
of the book for those unfamiliar with high
fidelity's various technical terms and abbre
viations or acronyms.
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DIGITAL ELECTRONICS (Second Edi
tion), by William H. Gothmann; Prentice
Hall, Inc., Englewood Cliffs, NJ 07632;
383pp, including index; 9% x 7 inches;
hardcover; $21.95.

Subtitled "An introduction to theory and

I

practice," this newly revised text is an up-to
date course in basic design techniques that
will help engineers and technicians to deal
with the growing use of digital electronics.
The book explains both digital theory and
logic hardware, bridging the gap between
theory and practice and giving the designer
tools with which to solve digital problems to
day and in the future.

Revisions of the earlier text include in
troducing the binary, octal, and hexadecimal
systems-those used by our friendly com
puters; covering combinational logic and the
reduction of Boolean expressions; reviewing
the increasing importance of bus structures
and memory systems, and presenting the
principles of analog-to-digital and digital-to
analog conversion. R-E
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The model HP 747M is priced at $1895.00 
The smaller model HP 7470A plotter has 

many of the performance specifications and 
features of the model HP 7475A. but has pen - 

changing capability for only two pens. It is 
priced at $1095.00.- Hewlett- Packard, 
3000 Hanover Street, Palo Alto, CA 94304. 

LOGIC ANALYZER, the System 2100. fea- 
tures a remote -control capability that allows 
the operation of an analyzer located at a field 
site using a logic analyzer located at the 
home office. All analyzer functions are avail- 
able, including state and timing displays. 

CIRCLE 116 ON FREE INFORMATION CARD 

Messages may be sent by either analyzer to 
signal the operator. including "Pick up the 
phone." 

Keyboard -to- keyboard remote control is a 
standard feature in these analyzers when the 

Electronics Paperback Books 
Projects For Project Builders 
CHECK OFF THE BOOKS YOU WANT 

,o^ 

a 
noM `O,Ly.,... 

w`s1P.E waft. 
as .s/. 

ELECTRONIC TECHNOLOGY TODAY INC. 1 64 
PO Box 240. Massapequa Puk. NY 11762 

h.root a too.. oo.. 
Ta. Inc. d !WY 
yr. T., irrt Star R..°.., 

$.,..,ç 
175, 1st eaa.. Xk ..[l, - bG..) 
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RS -232 I O port is installed. Prices start at 
$8995.00 for the mainframe. including the 
stringy floppy; and 16- channel 100 -MHz mod - 
u'es are priced at $1995.00. including a 1- 

megohm 7.5- picofarad active probe with ex- 
ternal clock capacity.- Intech. Incorpo- 
rated, 282 Brokaw Road, Santa Clara, CA 
95050. R -E 

AM STEREO 

continued from page 102 

pass over the entire AM band. The origi- 
nal detector circuit was also modified to 
smooth AGC response and control. (The 
detector circuit, although not used for 
stereo reception, generates AGC voltages 
and had to be kept intact.) That modifica- 
tion could have been skipped, but a no- 
ticeable improvement resulted in output 
from stations across the band with widely 
varied signal strengths. 

Audio outputs were connected in paral- 
lel with the outputs from the FM multi- 
plex system. The stereo indicator already 
in the receiver could be driven directly 
from the AM decoder lamp drive through 
a 470 -ohm resistor. The result with this 
receiver was excellent AM stereo, al- 
though the lack of a front end RF amplifier 
made reception of some stations difficult. 

Final suggestions 
In radios that arc AC powered, it may 

be necessary to suppress noise caused by 
rectifier circuit diodes. If a sharp buzz is 
heard, it may be the result of these power - 
switching diodes. The problem can usu- 
ally be corrected by installing a .05 p.F, 
250 -volt (minimum) ceramic disc capaci- 
tor across each diode in the power supply 
circuit. 

Household devices such as lamp dim- 
mers or remote -control units that operate 
lights and appliances can generate tre- 
mendous noise, which is distributed by 
the building's electrical wiring like a huge 
antenna. AM radios will pick up this 
noise and make listening very unpleasant 
if not altogether impossible. The man- 
ufacturers of these devices may be able to 
offer methods or reducing the problem. 
Otherwise, they will have to be turned off 
or disconnected when using the AM re- 
ceiver. 

Installation of an outdoor, long -wire 
antenna for the broadcast band may allevi- 
ate most of those interference problems. 
Another, perhaps more important benefit 
is that an outdoor antenna will provide a 

greater source of stereo signals to choose 
from. 

In the near future. when many major, 
music -program AM stations have intro- 
duced C -QUAM stereo broadcast, you'll 
no longer be limited to hearing good ster- 
co from local FM station whose range is 
limited roughly to line -of- sight. You'll be 
able to hear the AM stations from hun- 
dreds of miles away (as you can now, es- 
pecially at night), but in full stereo! R -E 

AM STEREO
continued from page 102

pass over the entire AM band. The origi
nal detector circu it was also modified to
smooth AGC response and control. (The
detector circ uit, although not used for
stereo reception , generates AGC voltages
and had to be kept intact.) That modifica
tion could have been skipped, but a no
ticeable improvement resulted in output
from stations across the band with widely
varied signal strengths .

Audio outputs were connected in paral
lel with the outputs from the FM multi
plex system. The stereo indicator already
in .the receiver could be driven directly
from the AM decoder lamp drive through
a 470-ohm resistor. The result with this
receiver was excellent AM stereo, al
though the lack of a front end RF amplifier
made reception of some stations difficult.

Final suggestions
In radios that are AC powered , it may

be necessary to suppress noise caused by
rectifier circuit diodes. If a sharp buzz is
heard, it may be the result of these power
switching diodes . The problem can usu
ally be corrected by installing a ' .05 fLF,
250-volt (minimum) ceramic disc capaci
tor across each diode in the power supply
circuit.

Household devices such as lamp dim
mers or remote-control units that operate
lights and appliances can generate tre
mendous noise, which is distributed by
the building's electrical wiring like a huge
antenna. AM radios will pick up this
noise and make listening very unpleasant
if not altogether impossible . The man
ufacturers of these devices may be able to
offer methods or reducing the problem .
Otherwise, they will have to be turned off
or disconnected when using the AM re
ceiver.

Installation of an outdoor, long-wire
antenna for the broadcast band may allevi
ate most of those interference problems.
Another, perhaps more important benefit
is that an outdoor antenna will provide a
greater source of stereo signals to choose
from .

In the ncar future , when many major,
music-program AM stations have intro
duced C-QUAM stereo broadcast, you'll
no longer be limited to hearing good ster
eo from local FM station whose range is
limited roughly to line-of-sight. You'll be
able to hear the AM stations from hun
dreds of miles away (as you can now, es
pecially at night), but in full stereo! R-E

RS-232 I/O port is installed. Prices start at
$8995.00 for the mainframe, including the
stringy floppy; and 16-channe/100-MHz mod
u'es are priced at $1995.00, including a 1
megohm 7.5-picofarad active probe with ex
ternal clock capacity.-Intech, Incorpo
rated , 282 Brokaw Road, Santa Clara, CA
95050. R-E
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CIRCLE 116ON FREE INFORMATION CARD

Messages may be sent by either analyzer to
signal the operator, including "Pick up the
phone."

Keyboard-to-keyboard remote control is a
standard feature in these analyzers when the

City State lt p _

----------------~

Nam o _

Address _

ELE CTRONIC TECHNO LOGY TOOAY INC.
P.O. Box 240. Massapequa Park. NY 11762

Number of books orde red D
Iota! Pnce ofBooks

Sales Tax (NY Stale Besrdents only)

Shipping and Handling

(7~ 1 or 2 books 30e each add!. book)

TOTAL ENCLOSED _

Electronics Paperback Books
Projects For Project Builders
CHECK OFF THE BOOKS YOU WANT

• I

NEW PRODUCTS

The model HP 7475A is priced at $1895.00.
The smaller model HP 7470A plotter has

many of the performance specifications and
features of the model HP 7475A, but has pen
changing capability for only two pens. It is
pr iced at $1095.00.-Hewlett-Packa rd ,
3000 Hanover Street, Palo Alto, CA 94304.

LOGIC ANALYZER, the Sys tem 2 100, fea
tures a remote-control capability that allows
the operation of an analyzer located at a field
site using a logic analyzer located at the
home office. All analyzer functions are avail
able, including state and timing displays.

continued from page 31
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MARKET CENTER 
BUSINESS OPPORTUNITIES 

WHOLESALE MATV CATV VCR equipment, an- 
tennas. audio cables. adaptors. original replace- 
ment cartridges & styli, telephone accessories. 
radios. cassette recorders. speakers. etc . send let- 
terhead for free catalog (212) 897.0509 D &WR, 
68 -12 110th St . Flushing. NY 11375. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness- without investment Write BUSINESSES, 
92 -R. Brighton 11th. Brooklyn. NY 11235 

VIDEO game repair business Start your own Infor- 
mation parts list 55 00 BEST ELECTRONICS, 
4440 Sheena. Phoenix. AZ 85032 

E -Z learn security alarm systems Employment- 
business terrific Information 52 00 (redeemable) 
SECURITY PO Box 1456 -H, Grand Rapids, MI 
49501 

PROJECTION TV... Make 555s assembling projec- 
tors Easy Results comparable to 2.500 projec- 
tors Your cost less than $20 00 Plans, lens, & 
dealers information $17 50 Illustrated information 
free..- MACROCOM -GEX, Washington Crossing. 
PA 18977 Credit card orders 24 hours (215) 
736 -2880. 

TECHNICAL writers make big money writing 
short sentences' Free details: TEK PUBS, Box 
2458 -E. Oroville, CA 95965 

LCD watches 52 50 Penwatch 52 00 Catalog 
51 00 RELIANT ENGINEERING COMPANY, Box 
33610. Sheungwan, Hong Kong 

ACT now and get rich' Never before mail -order busi- 
ness secrets revealed' Booklet. $11 99 DARIS DIS- 
TRIBUTORS, Suite 519. Anaheim, CA 92804 

ATTENTION: In -home assemblers needed For 
more information and application. send 55 00 to 
PERSONAL DEPT..1618 Ozark Ave Gastonia NC 
28054 

EDUCATION & INSTRUCTION 
EARN your university degree tnrougn evaluation 
assessment. of existing education. experience, 
achievements Call. (614) 863 -1791. or write, AS- 
SESSMENT, Box 13130 R. Columbus. OH 43213. 

UNIVERSITY degrees by mail' Bachelors. Masters, 
Ph. Ds Free revealing details COUNSELING, Box 
317 -REI. Tustin, CA 92680 

VIC -20 make backup tape of game cartridge. tape 
program. complete instructions 56 00 SHERWIN 
So 11 Foxcroft Rd. N Hartford. NY 13413 

(Uglily ENNdese Nome Sfudy 1SEE Degree Pro- 
Warn 101 EIpMMnced EleCtrorrC TechnrcKins 
Our New Advanced Plocemenl Progrom grouts 
Crock fo. previous Schooang S Proressrond h 
proems Ad.once RapdM Our 365 Yew) 

IKEE DESCRIPlM fiat RATURE' 

Cook's Institute ot ElectTOnècs Engineellno 
DESK 15 PO BOX 20145. JACKSON MS 19200 

FCC LOWERS REQUIREMENTS 
GET YOUR RADIO 

TELEPHONE LICENSE 
FCC changes make obi., ng High -Leve 
Radio Telephone License much easier 
now Eliminate unnecessary study. with 
our short cuts and easy to follow study 
material Obtaining the General Radio 
Telephone License can be a snap' Sam- 
ple exams. also section covering Radar 
Endorsement A small investment for a 
high -paying career in electronics 519 95 
ppd Spi -Ro Distributors. P O Box 1538. 
Dept R. Hendersonville. NC 28793 

REEL TO REEL TAPES 
AMPEX professional series open reel tape. 1800 -or 
2400 -feet on 7 -inch reels. used once Case of 40. 
545 00 I0l`2 x 3600 feet and cassettes available 
Master Card Visa VALTECH ELECTRONICS. Box 
6 -RE, Richboro. PA 18954 (215) 322 -4866 

CB EQUIPMENT 
CB radio books. kits. rtod f ca: u 's catalog Si 00 
refundable APS, PO 263RE. Newport. RI 02840 

PALOMAR PRIDE electronics - exclusive repair 
facility Service - update - improvements on these 
and similar equipment PALOMAR PRIDE REPAIR, 
1320 Grand, San Marcos. CA 92069 (619) 744- 
0720. 

WANTED 
WANTED: old Western Electric & RCA tubes . 

speakers, amplifiers McIntosh. Marantz. tube 
amps (713) 728-4343 MAURY CORE, 11122 At- 
well. Houston TX 77096 

INVENTIONS, ideas. new products wanted for pre- 
sentation to industry and exhibition at national tech - 
nol..y exposition. Call 1- 800.528 -6050. Arizona 
1 -:11- 352 -0458 X831. 

GOLDEN Eagle Mark IV PLL board or information 
on where to send unit for repair 817-553-3631 
MIKE SHEFFIELD, 411 Pine. Frederick. OK 73542 

RESUMES 
PROFESSIONALLY prepared resume to fit your fob 
search Kit includes sample resume and three (3) 
cover letters Send $17 00 and brief descripbon of 
your objective position level in SASE RESUMES 
FOR PROFESSIONALS. PO Box 279. Woodland 
Hills. CA 91365 

SCANNERS 
SCANNERS- discount prices Bearcat 8C -100 
S279 99. Bearcat 210XL $214 99. Bearcat 300 
5335 99. Regency MX3000 5186 99. JIL SX100 
$138 99: JIL SX200 5269 99. Bearcat 20 20 
5275 99: Spectrum radar detector 5214.99. plus 
53 00 shipping Free discount catalog. Lowest 
prices anywhere on scanners. radar detectors. ma- 
rine radios. two -way accessories SCANNER 
WORLD, 10 -RE New Scotland. Albany, NY 12208 
(518) 436-9606 

To run your own classified ad. put one word On each of the lines below and send this form along with your check 
for 52.15 per word (minimum 15 words) to 
Radio -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 headings, there is a surcharge of 520.00. 
( ) Plans Kits ( ) Business Opportunities ( ) For Sale 
( 

) 

Education Instruction ( ) Wanted ( ) Satellite Television 

PLEASE PRINT EACH WORD SEPARATELY. IN BLOCK LETTERS. 

2 3 4 5 1 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services) 
$2.15 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues. 
10e. for 12 issues within one year. if prepaid 
NON -COMMERCIAL RATE (for individuals who want to buy or sell a personal item) Si 50 per word 
prepaid no minimum 
ONLY FIRST WORD AND NAME set in bold caps Additional bold face (not available as all caps) at 20c. 
per word All copy subject to publishers approval ADVERTISEMENTS USING P.O. BOX ADDRESS 
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding 
the date of the issue (I e . August issue closes May 20th) When normal closing date falls on Saturday. 
Sunday. or a holiday. issue closes on preceding working day 

MARKET CENTER
BUSINESS OPPORTUNITIES

WHOLESALE MATV/CATVNCR equipment, an
tennas, audio cables, adapto rs, origina l/replace 
ment cartridges & styli , telephone acce ssories,
rad ios, cassette record ers, speakers, etc., send let
terhead for free catalog (212) 897·0509 D&WR ,
68-12 110th St., Flushing, NY 11375.

MECHANICALLY inclin ed individuals desiring
owne rship of small electronics manufacturing busi
ness-without inv es tment. Writ e: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

VIDEO game repai r bus iness. Start your own. Infor
mation/par ts list $5.00. BEST...ELECTRONICS,
4440 Sheena, Phoenix, AZ850",2.

E-Z learn secu rity alarm systems . Employment
busi ness terrific . Information $2.00 (redeemable)
SECURITY PO Bo x 1456-H , Grand Rap ids , MI
49501.

PROJECTION TV,., Makessssassembling projec-
tors Easy... Results comparable to 2,500 projec-
tors Your cost less than $20.00... Plans, lens, &
dealers information $17.50... Illustrated information
free... MACROCOM-GEX, Wash ington Crossing,
PA 18977. Credit card orders 24 hours. (215)
736 -2880.

TECHNICAL writers make big money... writ ing
short sentences! Free detai ls : TEK PUBS, Box
2458-E , Oroville, CA 95965 .

REEL TO REEL TAPES
AMPEX professional series open reel tape, 1800·or
2400-feet on 7-inch reels , used once . Case of 40,
$45.00. 101-2 x 3600 feet and cassettes available .
Master Ca rdNisa. VALTECH ELEC TRON ICS, Box
6-RE, Richbo ro, PA 18954 (215) 322-4866 .

CB EQUIPMENT
CB radio books, kits, modifi cations , catalog $1.00
refundable. APS, PO 263RE, Newport, RI 02840.

PALOMAR/PRIDE electronics - exclusive repair
facility.Service - update- improvements on these
and similar equipment. PALOMAR PRIDE REPAIR,
1320 Grand, San Marcos , CA 92069 (619) 744
0720.

WANTED
WANTED : old Western Elect ric & RCA tubes,
sp eakers, ampli fie rs . Mcintosh , Marantz, tube
amps. (713) 728· 4343 . MAURY CORB, 11122 At
well, Houston. TX 7709 6.

INVENTIONS, ideas, new products wanted for pre
sentat ion to industry and exhibi tion at national tech
nology exposition . Call 1-800-528 -6050. Arizona
1-800-352-0458. X831.

GOLDEN Eagle Mark IV PLL board or information
on whe re to send unit for repai r. 817-553-3631.
MIKE SHEFFIELD, 411 Pine, Frederick, OK 73542 .

RESUMES
PROFESSIONALLY prepared resume to fit your job
search. Kit includes sample resume and three (3)
cover letters . Send $17.00 and brief description of
your objec tive/position level in SASE : RESUMES
FOR PROFESSIONALS, PO Box 279, Woodl and
Hills , CA 91365.

SCANNERS
SCANNERS- discount prices Bearcat BC-l00
$279.99 : Bear cat 210XL $214.99 : Bear cat 300
$335.99: Regency MX300 0 $186.99; JIL SX100
$138. 99 ; JIL S X200 $269.99 ; Bearcat 20/20
$275.99 ; Spectrum rada r detector $214.99; plus
$3.00 shipping . Free discount cata log. Lowest
prices anywhere on scann ers, radar detectors, ma
rin e rad ios , two -way accessories . SCANNER
WORLD, 10-RE New Scot land, Albany, NY 12208
(518) 436-9606 .

LCD watches $2. 50 . Penwatch $2.00 . Cat alog
$1.00. RELIANT ENGINEERING COMPANY, Box
33610, Sheungwan, Hong Kong.

ACT now and get rich ! Never before mail-order busi
ness secrets revealed ! Booklet, $11.99. DARIS DIS
TRIBUTORS, Suite 519, Anaheim , CA 92804.

ATTENTION : ln-horne assemblers needed . For
more informat ion and applicat ion, send $5.00 to:
PERSONAL DEPT., 1618Ozark Ave., Gasto nia, NC
28054.

EDUCATION & INSTRUCTION
EARN your university degree through evaluation .
assessment, of ex ist ing edu catio n, experience,
achievements . Call , (614) 863-1791, or write, AS
SESSMENT, Box 13130 R, Columbus, OH 43213.

UNIVERSITY degr ees by mail! Bachelors , Masters,
Ph.D's... Free revea ling details . COUNSELING, Box
317-RE1, Tustin, CA 92680 .

VIC-20 make backup tape of game cartridg e, tape
program , complete instructions $6.00. SHERWIN
So. 11 Foxcroft Rd, N. Hartford, NY 13413.

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $2.15 per word (minimum 15 words) to:
Radio-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 headinQs, there is a surcharge of $20.00.( l Plans /Kits () Busmess Opportunities () For Sale
~ ) Education/Instruction ( ) Wanted () Satellite Television

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETIERS.

2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMA NENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offeri ng comercial products or services).
$2,15 per word prepaid (no charqe for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issue s Within one year, If prepaid. .
NON·COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word
prepaid ...no rninlrnum .
ONLY FIRST WORD AND NAME set in bold caps. Addit ional bold face (not available as all caps) at 20~ ,

per word . All copy SUbject to publishers approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER, Copy to be in our hands on the 20th of the third month preceding
the date of the issue (i.e., August issue closes May 20th). When normal closi ng date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.
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0 35dB CAIN 
YARIBLE RF AIII'LIFIEH 

Works with All RF Signals Mom 40-900 MHz 

t, 
EXCELLENT FOR 

All Antenna Systems 

Voice Communications 
Video RF Line Amplifiers CCTV Systems 

Frequency Counters Oscilloscopes 

MATV Systems FM Broadcasts 

Now you can use one TV FM Antenna to coroc all close 
and distant stations without experiencing overloading 
problems Ideal for outdoor and indoor use I im. 
podance is 75 ohms Power Supply ,s separate coax teed 
system which allows amplifier to be located anywhere on 

cable run Power Supply has knob to control vanble gan 
LED power on indicator, burn -in AB 
swath and on off switch 54995 
ALL -2VG Wired and Tested 

Take advantage of our recently purchased 
manufacturing and patent rights to the ALL -2VG 

MODULATOR 
Net A Game Type Modulator 

The MPS-I Put r.. '. 

Video Audio signals to a 

crystal controlled RF output Assemoy r.,, 
tor TV Channels 3 and 4 AOp,a 5 EAvwto s 

The MPS -1 Modulators ad 
i ustable inputs are designed to match all Tv Cameras and 
VCRs and features a voltage regulated power supply 
power switch and LED indicator 
No Tuning Requited. Operates $2995 

.n 1t7VAC UPS-I Modulator Kit 

VIDEO GUARD 
5030 Paradise. Suite C -100. Las Vegas. NV 89119 = Telephone: 702-739-9732/9733 is 

MAIL ORDERS Send chwt a many orders MO 5%st`00^V No 
rnr.?,q r,ww,.nn Sl 50 Wres Io, more OsWS tow 

CIRCLE 9 ON FREE INFORMATION CARD 

CB MODIFICATIONS 
Increase channels. range. privacy' We specialize 
in frequency expanders. speech processors. FM 

converters. PLL & slider tricks. how -to books. 
plans. kits Expert mail -in repairs & conversions 
16 -page catalog $2 

CBC INTERNATIONAL. P 0. BOX 31500RE. 
PHOENIX. AZ 85046 (602) 996-8700 

1111,rfi unill 
Free Buyers Guide 

INTERGRAlEO CIRCUITS VOLTAGE REGULATORS 
PART PRICE SCR PARI PRICE SCR 
NO EACH 10-PAx NO EACH 10 PAW 

150 Sc o'o 405 05 , 0c 
tae 1 90 0 .0 ,11011 ,5 a 00 

505 '20 .050 711.2 95 ,00 
lue 2.5 .9110 /srs /5 000 
,110 00 450 711O 05 /00 
.150 ' 4 / .250 /1174 75 000 
'Tse ' rs 000 
rasa 60 510 ,,nwg D.oa. 
1490 .50 120 My 2100 39 140 

POWER 

5 VOLT 

I \ 
SUPPLY 

0 AMP 
K W)ubrr/C 

e r..w4.0 
.o us.o 

S.'a.n 
$ 2395 

COAX CABLE 
Ad 

'' HM O 
!..444 ro 

r. lots . 
. h9 100 400 
. 50 SCR 10 Pak ld 00 

VIDEO RECORDING 
TAPE VHS 1.120 

Vision High Ouolity 
as low as $6.99 ea 

1.9 topes $ 7 88 ea 
SCR 10 -PAK $6999 

5'. DISKETTES 
Son Sector Single 

Sided 
DOUBLE DENSITY 

524 95 

Box of 10 

SPECIAL SPECIAL SPECIAL 
GENUINE "MITSUMr A 55F Voractor Tuner 

*to.4C loin 0111C I TH. .. 
54o0ditD SCR ANO Ott COiS,'..' 
01151001 QOAlirr CHANM IS '4 s) 

104 ues4i0,4 .4 
v$MA S1688 IA 

x1 
90 P A x '05 00 SCR 10 P A [ 145 00 

SCR ELECIRONICS TERMS VISA, M C . CHECK. 
5303 Lincoln Ave MONEY ORDER Cypress CA 90630 

(714) 527 -2554 Add $3 50 SAH 

tai MI ou111OI CA 
Calif odd ó t: tax 

1-800-654-8660 -PHONE ORDERS WELCOME- 

CIRCLE 25 ON FREE INFORMATION CARD 

FOR SALE 
CABLE TV SECRETS --the outlaw publication the 
cable companies tried to ban HBO. Movie Channel. 
Showtime. descramblers. converters, etc Sup- 
pliers list Included Send $8 95 to CABLE FACTS, 
Box 711 -R, Pataskata. OH 43062 

RESISTORS 1. &1/2W5 %C F 3 cents 1 ° -.M F All 
values No minimums. Volume discounts Write JR 
INDUSTRIES, 5834 -B Swancreek. Toledo. OH 
43614 

COLOR computer VIC -20 programs hardware Rtty 
code EPROM Progammer RS -232 FRANK 
LYMAN, Box 3091, Nashua, NH 03061 

SCANNER monitor accessories -kits and factory 
assembled Free catalog CAPRI ELECTRONICS. 
Route 1R. Canon. GA 30520. 

TI -99 4A software Free price list plus newsletter 
GLEN DOBBS, Box 801 RE. Santa Maria. CA 
93456 

ALARM! Vic 20 64 CoCo Sinclair become $1000 
burglar fire system Cassette, documentation (spec- 
ify microprocessor) $29 00 Retailers inquire Cata- 
log SKIDMORE'S H'N'S, 3926 Overland, Greens- 
boro. NC 27403 Sinclair piano. music program. 
cassette all hardware 59 00 

DESCRAMBLERS for downconverters High gain. 
Free information RB ELECTRONICS. PO Box 643. 
Kalamazoo. MI 49005 

PARABOLIC dishes 20- $6 95 ea 28 $15 00 ea 
Includes bracket. Lots of 100 pca. VIKING PRECI- 
SION. INC., 4631 South 35th Place. Phoenix, AZ 
85040 (6021 276 -6218 

HIGH QUALITY %55dB GAIN 

MICROWAVE 
TV SYSTEM 
Varible from 1.9 to 2.5 GHz 

The latest advance 
in microwave 

technology with a 

SNOW -FREE 
PICTURE. 

Two Models to 
choose from. 

Both Models Include: 
20 Parabolic Dish 

Pre -assembled Probe with Down Converter 
Power Supply and Coax Switch 
60 of RG -59 U Coax with Connector 
Transformer for 75 to 300 Ohms 
All Mounting Hardware for Fast and 
Easy Installation 

20 Fiberglass Dish 

Up to 55dB Gain 

Special 
59895. 

20' Aluminum Dish 

Up to 40dB Gain 

Low Priced 57495 
'Includes 111.100W,g rie Har.sir.g - Ar.WSd4 thou Mar one Prow Orders Co* 

NSA Sn.d Cesnrrs Chock a lany O,Oer q I 

"now ana. w. 1 5 ..... e aria 

PROFESSIONAL VIDEO, Inc. 
4670 Hollywood Blvd. Hollywood. Calif 90027 

219 -0227 
For C.O.D. Orders Call (21 3) 352-9681 
CIRCLE 30 ON FREE INFORMATION CARD 

PICTURE flyer lists quality electronics surplus at 
low prices Since 1970 Send for the last 3 issues 
STAR -TRONICS, Box 683. McMinnville. OR 97128 

LATEST bug -detection equipment for home or of- 
fice, Literature. $1 00 CLIFTON, Box 220 -X, Miami, 
FL 33168. 

SATELLITE -microwave- cable -video equip- 
ment Systems horn $75 00 Send SASE to H.M.S.. 
2011w 11th St . Upland. CA 91786 

THE Intelligence Library- Restricted technical 
information & books on electronic surveillance. 
surveillance- device schematics, lock- picking, 
Investigation. weapons, identification docu- 
ments, covert sciences, etc The best selection 
available Free brochures. MENTOR. (Dept Z). 
135 -53 No Blvd.. Flushing. NY 11354 

MILITARY communications receiver R -174, tunes 
1.5 -18 MHz. AM- CW -SSB. amateur. shortwave fre- 
quencies $47 50 mint. $27 50 good Canadian 
backpack radio PRC- 510, 38-54 MHz FM trans- 
ceiver with headset. battery box. antenna $39 50 
apiece, $77 50 pair ARC -27 guard receiver. single 
channel UHF aircraft receiver $12 50 mint Add SS 
unit shipping 45 day replacement guarantee BAY - 
TRONICS. Dept RE. Box 591, Sandusky, OH 
44870 

TUBES. new. unused Send self- addressed. stamp- 
ed envelope for list FALA ELECTRONICS, Box 
04134 -2. Milwaukee. WI 53204 

CABLE TV equipment tor beeping or buzzing 
channels Information S1 00 GOLDCOAST, PO 
Box 63 6025F, Margate, FL 33063 (305) 752 -9202. 

GEARMOTORS $35 00 12VDC 6orpm 3 amp 1/2 in 
shaft Drives robots, antenna. boat steering gates. 
etc Also racks. pinions. chain, gears. etc. SEPACS, 
625 NW 41st. Seattle, WA 98107. 

COLOR computer owners -Free hardware and 
software calai.. SPECTRUM PROJECTS, 93 -15 
86 Drive. W...haven. NY 11421 (212) 441 -2807 

FORTY -nine educational electronics kits with 
self-learning protect manual Details S2 00 refunda- 
ble with order TRIANGLE ELECTRONICS, 89 
Arkay Drive. Hauppauge. NY 11788. 

RF parts Motorola transistors MRF454 $16 50. 
MRF455 $13 50 Catalog available RF PARTS CO.. 
1320 Grand, San Marcos. CA 92069 (619) 744- 
0720 

UP to S500 00 per month Sell computer software in 
your home Write to COMPUTER SERVICES. PO 
Box 7748. Tucson. AZ 85725 

SAVE on guaranteed quality surplus Free flyer 
ELECTRONIX LTD.. 3214 South Norton, Sioux 
Falls. SD 57105. 

30 channel wired remote CATV converter kits Corn - 
plete with everything $39 95 CABLE SALES. 3868 
Trade Ctr Dr . Ann Arbor, MI 48104 C O D or cer- 
tified funds Other cvtrs available 

U -FIX -M Oak CATV converters -M -26 Buy one get 
one tree $19 95 CABLE SALES, 3868 Trade Ctr. 
Dr . Ann Arbor. MI 48104 C O D or certified funds 
Other converters available 

WIND power an investment in the future The 
rightdectsion is essential Information $2 00. 
WINDESIGN, Box 138. Boston. NY 14025 

PRINTED -circuit boards quotes free SASE to 
JAHMAAL ELECTRONIC SUPPORT, PO Box 397. 
Troy, NY 12181 

MUSICAL Christmas Birthday cards- Micro- 
processor plays music when opened SS 00 each or 
$50 00 doz MIPS, 6810 -N Seagull. New Orleans, 
LA 70126 

CAR alarm stickers four for $4 00 SASE JEFF 
POSNER COMPANY, PO Box 766. Lynbrook, NY 
11563 

RADIO Television News- Service- TV- Tech - 
Electronic Servicing -Radio- Electronics- Popular 
Electronics- 622 magazines 1953-1983 all for 
$500 00 ERNEST TRENT, 331 N Rosina Ave . 

Somserset PA 15501 

WRITE FOR 

McGEE'S 
SPEAKER °.' ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
Tel I (816) U2 5092 

1901 MCGEE STREET KANSAS CITY. MO 64108 

30 channel wired remote CATV converter kits. Com 
plete with everything $39 .95. CABLE SALES, 3868
Trade Ctr. Dr., Ann Arbor, MI 4B1 04 C.O.D. or cer
l ified funds. Other cvtrs. available.

COLOR compute r owners-Free hardware and
softwa re catalog. SPECTRUM PROJECTS 93-15
86 Drive. Wood haven, NY 11421 (212) 441~2807 .

FORTY-nine ed ucatio nal electronics kits with
self-learning project manual. Details $2.00 refund a
ble wi th orde r. TRIANGLE ELECTRONICS 89
Arkay Drive, Hauppauge, NY 11 788. '

RF pa rts /Moto ro la transistors. MRF45 4 $16.50 ,
MRF455 $13.50. Cata log available. RF PARTS CO.,
1320 Grand, San Marcos, CA 92069 . (619) 744
0720.

RAD IO Television News- Service- TV- Tech
Electronic Serv icing- Radio-Electronics- Popular
Electroni cs- 622 magazines 1953-1983 all for
$500.00. ERNEST TRENT, 331 N. Rosina Ave.,
Somserset. PA 15501.

UP to $500.00 per month . Sell computer software in
your home. Write to: COMPUTER SERV ICES , PO
Box 7748, Tucson, AZ. 85725.

SAVE on guara nteed qua lity surplus . Free flye r.
ELECTRONIX LTD. , 3214 South Norto n, Sio ux
Falls, SD 57105.

CAB LE TV equipmen t for "beeping" or "buzzinq"
channels. Inform ation $1.00. GOLDCOAST, PO
Box 63/6025F, Margate , FL 33063 (305) 752-9202.

GEARMOTORS $35 .00 12VDC 60rpm 3 amp. 'h in.
shaft. Drives robots, antenna, boat steer ing, gates,
etc. Also racks, pinions , chain, gea rs, etc . SEPACS ,
625 NW 41st, Seattle, WA 9B107.

U-FIX-M Oak CATV converte rs -M-26. Buy one get
one free $19.95. CABLE SALES, 386B Trade Ctr.
Dr., Ann Arbor, MI 48104 C.O.D or certified funds.
Other converters available.

~ WRITE FOR

,~,McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 50'12

1901 MCGEE STREET KANSASCITY, MO. M106

WIND power an inves tment in the future . Th e
rig htdecis ion is esse ntia l. Inf or mati on $2 .00.
WINDE SIGN, Box 13B, Boston , NY 14025.

PRINT ED-circuit boa rds : quotes free . SAS E to
JAHMAAL ELE CTRONIC SUPPORT, PO Box 397 ,
Troy, NY 12181.

MUS ICAL Christ mas /Birthday cards- Micro
processor plays music when opened . $5.00 each or
$50.00 doz . MIPS, 6810-N Seaguil, New Orleans
LA 70126. '

CAR alar m sticke rs four for $4 .00 SAS E JEFF
POSNER COMPANY, PO Box 766, Lynbrook, NY
11563.

MILITARY communicat ions receiver: R-174, tunes
1.5-18 MHz, AM-CW-SSB , amateur shortwave fre
quencies: $47.50 mint , $27.50 g~od . Ca nad ian
backpack radio PRC-510. 38-54 MHz FM trans
ceive r with headset, battery box, antenna: $39.50
apiece, $77.50 /pair. ARC-27 guard receiver, single
channei UHF aircraft rece iver: $12.50 mint. Add $51
unit shipping. 45 day replacement guarantee . BAY
TRON ICS , Dep t. RE , Box 591, Sandusky OH
44870 . '

TUBES. new. unused. Send self-addressed, stamp
ed envelope for list. FALA ELECTRONICS, Box
04134-2, Milwaukee, WI 53204.

THE Inte lligence Library- Restr icted technica l
information & books on electronic survei llance
~urvel!lance-device sc hematics , lock-pi cki ng :
investigation, weapons, identification docu
ments, covert scie nces, etc . The best select ion
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

PICTURE flyer lists qua lity electronics surplus at
low prices . Since 1970 . Send for the last 3 issues .
STAR-TRONICS, Box 683 , McMinnville, OR 9712B.

LATEST bug-detection equipme nt for home or of
fice. Literature, $1.00. CLIFTON, Box 220-X, Miami
FL 33168. '

SATELLITE-microwave-cable-video equip
ment. Syste ms from $75 .00. Send SAS E to H.M.S .,
2011w. 11th St. , Upland, CA 917B6.

20 " Aluminum Dish

Up to 40dB Ga in

$7495'Low Pr iced

20" Fiberglass Dish

Up to 55 dB Gain

$9895'Specia l

MICROWAVE
TV SYSTEM

FOR SALE

TI-99/4A software. Free price list plus newsletter.
GLEN DOBBS, Box B01 RE, Sa nta Maria, CA
93456.

ALARM! Vic 20/64 CoCo Sinciair become $1000
burglar fire system. Cassette, documentation (spec
Ify microprocessor) $29 .00. Retai lers inquire. Cata
log. SKIDMORE' S H'N 'S, 3926 Over land, Greens
boro, NC 27403 . Sinclair piano, music prog ram,
cassette all hardware $9.00 .

"lneludes Shipping and Handling

PARABOLIC di sh es 20" $6 .95 ea. 2B" $15.00 ea.
includes bracket. Lots of 100 pcs. VIKING PREC I
SION, INC., 463 1 Sout h 35th Place. Phoenix, AZ
85040 (602) 276 -6218.

The latest advance
in microwave

technology with a
SNOW-FREE

PICTURE.

Two Models to
choose from.

Both Models Include:
• 20" Parabolic Dish

• Pre-assembled Probe with Down Converter
• Power Supply and Coax Switch
• 60' of RG -59/U Coax w ith Connector
• Transformer for 75 to 300 Ohms
• All. Mounting Hardware for Fast and

Easy Installation

Varible from 1.9 to 2.5 GHz

SCA NNER/monitor accessories-kits and factory
assembled . Free catalog . CAPRI ELECTRONICS,
Route 1R, Cano n, GA 30520 .

CIRCLE 30 ON FREE INFORMATION CA RD

DESCRAMBLERS for downconverters. High gain.
Free information. RB ELECTRONICS, PO Box 643 ,
Kalamazoo, MI 49005.

COLOR computer VIC-20 prog rams hardware Rtty
co de EPR O M Pr ogamm e r RS - 23 2 F RA N K
LYMAN, Box 3091, Nashua, NH 03061.

RESISTORS V4&'h W5%C.F. 3 cents. 1%M .F. All
values . No mini mums. Voiume disco unts . Write JR
INDUSTRIES, 5834-B Swa nc reek , Tol edo , OH
43614.

CABLE TV SECRETS-the outlaw publicat ion the
cab le compa nies tried to ban . HBO, Movie Channel,
Showt ime , descra mb lers , co nve rters, etc . Sup 
pliers list included. Send $B.95 to CABLE FACTS,
Box 711-R, Pataskala, OH 43062 .

5'1, DISKETIES
Soft sec to r Sin g le

Sid e d
DOU BLE DENSITY

$24.95

Box of 10

VH~~-;X7CAB L E
. 75 O HM
• BlOCk Foam

• lo w loss

RG-5Q 100 400

RG -5QSC R 10-Po' 3800$2395

VIDEO RECORD ING
TAPE VHS T-120

Vis ion H igh Q Ualify
as lo w as $6.99 eo .

1-9 topes $7_88 eo

SCR 10-PAK $69.9.9

INTEIIGRATED CIIlCUITS VOlTAGE REG ULATORS
PART PRICE SCR PART PRICE SCR
NO EACH 10-PAK NO EACH 10- PAK

380 99 9 '0 7805 95 790
386 ·3 99 9\0 7808 75 6 90

565 , 29 10 SO 78 12 95 790
1889 2 ' 5 1980 78 15 75 690
1330 , 60 14 SO 7818 95 790
1350 ,. 7 12 SO 7824 75 6 90
1358 , 25 1000
1458 6Q 5 30 Tunlnq DIOde

149 6 ' 50 1320 MV2 1()Q 39 349

MODULATOR
Not AGame Type Modulator~" _ :~r~
The MPS-l Kit converts _-~;':':J . ,, "
Video/Audio signals to a ~

crystal controlledRFoutput Assembly Time
for TV Channels 3 and 4. Approx 5 Minutes

The MPS-l Modulator's ad
justable inputs aredesignedto matchallTVCameras and
VCRs and features a voltage regulated power supply,
power switch and LED indicator.
No Tuning Required. Operates $2995
on 117VAC. MP5-1 Modulator Kit .

Take advantage of our recently purchased
manufa ctur ing and patent ri hts to the ALL·2VG

SPECIAL SPECIAL SPECIAL
GENUINE "MITSUM I" A 55FVorocto r Tu ner

BUY FAC TOR Y D IR£CT THROUGH
M O DIFIED SCI< AND G ET C O N SISTANT

VERSION QUAliTY ' C HANNEl S 14 83 ~- • •~
' 0' use m o ur "I ~~- ::'" l.l1 1

188mA $16.88 EA ~'11 1
5CR ' ' l :'~ 'l..J

\OPAK 16500 SCR 10 -PAK 145 00 ~--""" {~
SCR ElE C IRO NIC S
5303 li ncoln Ave TERMS, VISA, M.C., CHECK,
Cypress. CA 90630 MONEYORDER.
(714) 527.2554 Add $3.50 S&H
TOll FREE . OUT~OE CA Ca lif. add 6% lax.
1-800-854-8660 - PHONE OI!DERS Wl'lCOME -

CIRCLE 25 ON FREE INFORMATION CARD

VIDEOGUARD
5030 Paradise, Suite C-100, Las Vegas, NV 89119

~ Te lephone : 702 -739-9732/9733 •
MAil ORDE RS : Send check or money p rders. Add 5% shipping and

hand ling, minim um $1.50. Write for more details free .

EXCELLENT FOR:
_ All Antenna Systems
- Voice Communlcallons
_ Video RF Line Ampliliers _ CCTV Systems
_ Frequency Counters - Oscilloscopes
_ MATV Systems _ FM Broadcasts

Now you can use one TV/FM Antenna to cover all close
and distant stations without experiencing overloading
problems. Ideal for outdoor and indoor use. 110 im
pedance is 75 ohms. Power Supply is separatecoaxfeed
system which allowsamplifier to be located anywhere in
cable run. Power Supply has knobto control varible gain,
LED power on indicator, built-in AS
switch and on/off switch.
ALL-2VG Wired and Tested .
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ADVANCED 
COMPUTER 

PRODUCTS 

LINEAR 

MICROPROCESSORS 

16K Apple" Ramcard 
LIST 195 

ACP 

$4995 
With 80 Columns 

Expand Apele II 48K to 64K 
Compatible with Z -80 SO tCard- 

"1)735 Full I year waifs* 

64K Apple Ile Ramcard 
Also 94 m án 80 Columns Only 

:999' 

RAM UP- GRADES 
64K D RAM (4164- 200nS) 

9 pcs for 550°° 
16K D RAM (4116- 200nS) 

8 pcs for 9 295 

REPEAT OF SELL-OUT 
58 Key Unneeded Keyboard 

=19184. 

n.14 91 ...w41 
..-46v. to 4 4140. 

NC .49 3yT 4A..4.044451.4 r1 
aa SaA -,424.24.44. ' 4.4 4444 

Unencoded 
Key Pad 

STEPPER MOTOR 

UV "EPROM 
ERASER 

woe, 
DE-4 

laii;11 Ibtl1 4 11644 aw 
5725 00 

689" 

Mod.) S-52T 

RS232 
SIGNAL TESTER 

COEx RS732 
EWE TESTER ,ff5¡r m1ro..x.... 

°'T '24" 
or- Wes AMO A.4434 

32K S -100 
Static RAM Kit 

n F 1 ,i 

3129°'° 

64K CMOS RAMCARD 

Can0aM 
54.6 

LOO Paws 
6116 )C4 

.v S, 19 $,941 
Asam and Teste, 329944 

CORCOM FILTER 

tit Popular 
CORCOM 

g Feet 

6 a,4454" 
3.44 

SURGE 
SUPPRESSOR 

Power Sentry 
15 Ana ; . 

mansard sos -- 
ACp 

- ow P 539'' Price 

AMD MODEM IC 
P N AM7910 
1200 Baud 

S Volts 

Sp4c,al ACP Pncing 69" 

CONNECTORS 

0403.S Iona. 
11400 

S.1 410, sea 3M 
224 S1 4Y 
016 54 140T 

i0 13 S-13 C.r.Sr W W 

SO 100 S,3 Crwrv 5 7 

3 38 
3 75 
Ir, 
715 
7M 
115 
M 
3M 

414704 17M 
41,4 Ss IM wit 114 
411x2 12M 
2101 , 30 
2107 
211022 
21102 
711 
7312 
2111 
211N-7 
71144 tla 

MM 117 M 
1111 IM 
4707 24 M 
4705 2 M 
317 2,0 
col 4M 34 1 73 

9214 720 
47266 2 M 
472 3M 
343 5M 
4250 14 M 
3S, 4 23 
4233 30 
4236 50 
3S7 756 
330 4 M 
5775 zoos 
427 03 

79 
15 
M 

2 45 
2 71 

15 

271 
1 M M 

Me b.94 
344 1M M, 94 
MMA r94 
44 
*MA 41 
41044 

4M 

M 
411111 

OM 

RAMS 
3147 
411 
414 
1101 
113 
4027 
4044 
400) 
4043 
4016 
nn 
4200 
4400 
1290 

M M 
SM M 

w 
4M 
3M M M 
3M 
115 
M 

I 

440 

SUPPORT 
5297 MM 
423 416 
344 /M 
42M 6 M 
W7 /M 
4.416 7100 
47* 4100 
MIO 716 
MO 50 
4071 4 50 
Ma 7050 
034 ,5os 
MM ,4M 
441 i 1 
040 4 50 
4162 4 50 
IMO 70M 
11012 1016 

Nile 
46M 
M4. 
. 7M 
n r 
syaN 
.Ow 
.4494 

5/ 96 
aM 
594 
4 n 
M 94 
M 94 

94 
1994 
19 94 

am 

S740 11 M 
52M 15 
4602 440 
4611 1179 
4641 3 7 
4404 3M 
M06 7M 
6,30 I M 10 I1 
3411 ON 
634A M 
XIII 3 75 

21132 74 43 

MT M 75 

11100 210 
a047 22M 
NNW 19 M 
46303 14 M 
6620 50 
377 7M 
3303 20X0 
332 /M 
646, 11 75 
DO PC 4M 
Z904 NO 310 
aOOTC 415 
21GC,C 53 
21001M II 95 
2004 OW 1444 
210510 14M 
21104 310 16 M 

MOS PROMS 
7764 0501 TS 

7737 144401 71 
2632 14441 
771.211. 1v 

awe 75 
735771441 13V 

771537/ 54504) 

M M 
1116 

4M 

77021491066 0396 
11117114 1441 aM 
271351104äh 1916 
DOTA 3 

1M 
17 M 241417340 1410 

3M 14430.0 

HI TECH 
:PTO 1611MP II 16 

M445 a.11. 4 5 
5440605e14 NM 
404410401,44 RM 
NNW 41P M4. 05 
=Ma U3Came ,14 
1144oI4441451 445 s, 4444 MM 144rhew M 
447046444 4 
'11M Of Nis 4 
11,553094 M5 
40, 0r I4644 'a 5 
7,4Ge4.r 45 
S44114 bra 73 5 
a,,r44sin 17 SI 
4M1rn 115 
444 744 
1aIA0P( ,1M ISaI. 35 
'mu 1v 1M 

756 

6M 

KETS 

dmir LOW PROFILE 

17177 , 

SOCKETS (TIN) 
-N 7441 50,5 

IS 
T 

21 

a 
57 

1 
M 

3L WIREWRAP 
SOCKETS (GOLD) 

. 25M 5075 

14 

4 
70 

.7 
30 

34 

54 

0 44 4 
3 L 
T 6 
71 7C 

3 4' 

106 M 
a 73 

124 I 14 

1 53 3 
2M IM 

701054 
1M04 
7M10 
UNMAN 
13300. 
-100701 
1111004 
W306 

W]01CN 
1143044Y6 
MINN 
12A11004 
U0DC6 
U01714 
141177 
13l101 
114.144004 
W3204 4x 
132704 4A 
114371014 

1.1157.14 
l0I' 

L332444 
1413374 
1143144 
1357444 
15310(3a 
110401 XX- 
00440 xx 
11143444 

same 
121M0Ú1 
153001 
11437244 
L2ä37441 

1337144 
U000CN 
1336144 
13331 
UMW 
1310714 
137004 
141112111 7 

MI3314 
4436444 
NI15,1 
141594 
4415MNv 
44917 N 
149151 
1310U 
1.14441,4 N 
1417166 
13/11444 
11471444 
11472374 
W73114N 
L573M1 
14741004 
111741CM11 
W747MM 
114/466 
164710061 
W ,3166 
141330 
5C,33 
W 13611 

MM 
1 15 

,15 
2» 
a 

IM 
t M 
3 2S 

29 
M 

15 25 r 
r75 
170 
1 15 
1 15 
, 
la 1 7 

4 os 
M 
SM 

75 
23 

12 
IM 

20 
344 

115 
I M 
f 75 
275 

75 
T 
M 
25 

1 40 
M 3 
M 

7916 
N 25 

75 
91 

275 
, M 

24 

a 
tM 

es 

II 

T 
75 
a 

2M 

os 
I M 
I 75 

144141444 
W1415CMN 
1. 1419911 

IM 14M11 
WI4MY 
UMW! 
1141112014 

1181115034 

11011111404 

IY7111M 
1320001 
114310114 
137/17N 
CA70131 
CAatI4 
CA3pr1T 
CA307A1 
CA1034T 
CA70301 
tAtow4 
1/0:6340 

CA300oN 
LAMM 
13304614 
CA7MOT 
CAb01M co- A3 
04301344 
16350014 
CASON 
0430,1494 
CA3M7N 
w1301 
CA31p1 
CA3143r4 
CA31434 
CA71/4N 
CA24166 
MG123M 
503.101 
3415704 
CAM001 
114110)04 
16134054 
1530044 
1203/143 
12017144 
,331104 
IK-4131M 
11C4, 566 
11011.115 
114atM44 
11U1MM 
UMW 
4374003 
36711166 
1104764544 
5171167% 
W743% 
167l454N 
5(41111% 
11075M714 
:44751/!1 
S1751566 
n1MCM 
n/MC1 

3' ti 

6 

M 
1 3 
M 
M 

310 
,75 

210 7 9 
2 11 
I M 
315 
2M 
r75 
t a 
I 20 
115 
3 15 

316 
4M 
1 15 ,2 
1 M 
I M 

710 
315 
I M 
I 
1 16 

!15 
1 ,1 
IM 

Ir 
316 
3M 
334 

91 
1 ,6 
M 

375 
3M 
3 
246 

1 II 
375 
4M 
115 
I 25 
450 

91 
a 
15 
15 

15 
M 

r 
4a 
1 M 

74500 
1 34 743171 13 

74302 43 745+33 54 
74503 45 74516 60 
74501 N 746135 I 15 

74046 S2 745136 , M 
7a302 15 743191 t M 
74409 15 745,14 1 24 
74510 43 743140 731 

74211 47 743151 1 

74515 42 745,3 129 
74520 42 745157 1 a 
74522 42 741111 12 
74430 47 745143 2 T 
74303 15 745174 1 15 
74516 7 19 745173 I 15 
74510 15 /431M 7 M 
7437 42 74519 r M 
74544 15 us In IM 
74655 15 743160 1 

74574 1 745740 2 75 
741M 77 745241 7 7 
345112 72 740312 7 M 
743117 73 741343 2 M 
7151r4 T 

74574 
taam, 
715733 
741257 
74.124 
74340 
745240 
741211 
lass 
74373 
7437. 
761917 
746471 
745477 
74-75 
745474 
74.44711 
7411670 
741671 
743177 
74373 
7463 
745.4, 

57 M la 
Ia la 

71 
775 
ros 
tos 
3 IO 

3 10 

275 
744 
1116 
744 
646 
0M 
575 
575 
IM 
4M 
743 
244 

DIP 
SWITCHES 

2 P0 
. PO.rr 
SPwYn 

Po4Y, 

I M / P.4444 
I Parer 
1 Peer, 

10 Press, 

61 M 
I 

IM 
IM 

MUFFIN R FAN 
75 0PnOa01.. 10. 
CPA Wink Ia6n1$ 151 
tá C01110450451 66041g 
43304414344 

,034311 e Mwel M"44 . I 504.0 
W..r 

SPECIAL PURCHASE 

S9.50 ea. 

COEX 80-FT PRINTERRIX 
3.,'JOr 44.719. 601.P3 
B. (1111010** P.I14 
74 Aare! Maná' 
43 M 132 CoAn,r 
4/ataca 4r,O Soci Prr4V 
54441404;3ar Ptn l/4 
S4044 a4 2440 PAR* LI t 

COBA M4r1a5. Cara M A004 S11 IS 
aMO04. mesa. Ca.O 44 

BIC 64 PE T 670.35 $19900 

SUPER SPECIALS 
OKI MSM5832RS BYPASS CAPS OPTO- ISOLATORS V C400010. 

01 PF 04c 100 000 Ca31AC6r4rOp 
1 F D5 100 5.00 

14.56 30043.116 1.F 114r10445 1001100 
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4100 1 a 
4901 35 
11507 25 
4301 25 
4304 M 
4106 IS 
44.904 a 
4sM as 
41610 35 

4411 a 
4312 33 
4113 a 
4914 M 
4415 57 
4930 as 
ass, a 
43a a 
4901 a a 
44M a 
4970 a 
412.33 33 
4133 56 
4437 36 
43311 a 
4940 M 
434' 15 
11147 T 
4315 70 
4211 a 
4364 a 
4366 a 
43n a 
1374 M 
4175 a 
4470 a 
44570 45 
413 91 
411M M 
4.111111 a 
423 57 
41147 15 
413 M 
4496 70 
4lsw M 
41107 a 
aalM a 
43112 if 

450 1 a 
4001 24 
432 24 
40M T 
4007 75 
ION M 
15M a 
434 a 
4011 24 
4012 24 
4013 a 
4014 M 
01S 91 
154 36 
4017 M 
154 T 
404 a 
4020 M 
4021 55 
4372 M 
47 71 
424 91 
4075 25 
4077 43 
4279 M 
4031 75 
40.20 43 
431 3 25 
4037 2 1 S 

434 323 
03S T 

7400 
,4.5 3 3 
74T 34 
7479 40 
7440 15 
743 M 
743 43 
743 46 
7460 M 
744 , T 
7443 36 
1441 4 
742 
1440 36 
740 M 
743 15 
7494 M 
7407 210 
7.100 7 43 
74107 74 
741141 37 
74114 1/5 
74177 a 
7.123 a 
74123 4S 
74125 30 
74124 44 
7.136 91 
74157 41 
74130 75 

74141 1 
74143 7* 
74143 71 
74/44 3 M 
74143 15 
74147 ; 
7.13 I 
113 1M 
74131 15 
74151 47 
74133 40 
74144 , 11 
74715 M 
74191 75 
74137 15 
747311 Ir 
74111 715 
74140 70 

74LS00 

431,3 
43114 
19122 
415123 
443124 
45125 
43,26 
/9132 
45136 
43131 
4.4134 
45146 
49144 
4a111 
41.314 
43314 
4374 
43191 
414157 
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4413 
44141 
4111412 
45143 
131M 
49144 
43,55 
413t111 
43155 
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40M 25 
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4073 r 
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055 M 
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74102 
1413 
74144 
1413 
7411 
74107 
7417 
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74116 
74,,7 
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NOS No C4M. Oo aw ,r4 .. 
.44. 1 or oc4444 .wa. ..4.44 ti 
w- ,44 16 04 M4 4(3 441144 4..a n... 444 
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ADVANCED

•
-II

78H05K $5 05 LM14104N $1.90

COMPUTER 7• ...,. 1<0 1.M1458CN'N AO 7<100 $ .19 70475 $38 74 161 S .69. 78 M. G 1.49 MCl-488N 99 7"'" .10 747 5 3' 74 162 60
lM 108AH 205 MCl~9N .99 7""2 .10 7'70 A60 74163 60

RODUCTS ..... LMJOOH 99 LM14 96M 80 70103 .10 ,.80 .AO 74'&4 69
lM 301 CN 35 1.M1556N 1 60 ,. '" .10 7..2 95 741 65 .69.. LM""" 1 98 LMl820N 95 7""5 23 7'83 .. 74166 1.20
lM 30 5H 1.89 lM 1850N .05 7..,. Call 7..5 55 74 167 2 95

Z8001
$« "

0008·1 $1.95 ...". ." , l M306H 3 25 lM l 88 9N 3 .10 7..07 Ca' ,.86 35 74170 1.49
zeooa "" 2901 ." 0035 '" LM 307 CN 29 LM2111N 1.75 ,."" .. 7( 89 1.75 7( '72 • .75
ZOO '" 290IA ." 8030 ." LM308CN 98 LM2900N 99 "09 .19 ,.90 .35 74173 .9- ." ""'-' "" 80"" ,<0,

LM309K 1.49 1.M2901N 250 74' 0 .19 7491 .. 74174 69

16K Apple™ Rameard
F-e l~l ,." 0502 '" 115 5 ,." lM310CN 125 lM 29 17N 2 95 7('1 .. 7492 A5 74175 69eeeo 16" 0502A ." .,,, ,."
1802 .15 lMe100 "''' .... ""

LM311D CN 89 CA.'X)13T 2 19 7412 .. "93 35 74176 69....... '" 6800 10" ..... 19" 1.M312H 1.75 CA3018T 199 7(13 29 ,... .69 741n 69

LIST 195 800' '" 0800ll '0" eoee "''' l.M3 17T 1 70 CA302 1T 349 74'" A9 7495 50 74179 13'
68000 .." l M31 8CN 1.49 CA30 23 T 2.99 7416 Ca' ,... 69 74 180 .75

ACP
l M319N H 1 25 CA3035T 275 7417 Ca ll 7497 290 7"'18 1 1.75
U.4320K· XX· 1 35 CA3039T 1 29 ,.20 .19 7"100 290 74182 .75

$4995 6 116.'2016 $795 2147 $A 95 5290 $199 LM320T-XX' 1 39 CA3046N 129 7421 35 74107 .. 74 1&4 225

826A....K 595 A11 5 99 5298 A9 lM 32OH-XX' 1 25 LM30 53N 1.4 9
,.22 29 74109 37 74185 225

41 16-2 1.99 AlA A69 6508 A50 LM323K 4.95 CA3059N 319 7-423 1.19 741 16 125

• Wi th 80 Colu m ns 4116-2 8.'12 .95 1101 99 65 18 6.79 LM 324N 95 CA3060N 3.19 ,.25 29 74 121 29

2101 1 90 1103 99 656 1 379 LM337K 5.95 CA3062N A95 " 26 29 74122 39 741 90 1.15

• E xpand Apple II 4 8 K to 64K 2 102 .79 ""27 H9 660A 3 99 LM338K 6 95 LM3065 N 149 742 7 25 74123 ... 74191 1.15

• Compati b le with Z-80 Sottcaro" 21l 02·2 ' .49 ""A 3 99 6605 7.99 l M339 N 9' CA3060T 129 ,.29 .. 7<4125 39 7-4'92 .75

21L02-4 95 ""50 H9 0130 899 lM J.40K·XX· 17 5 CA3OB1N 1.69 7_ .18 74126 .« 74193 .75

• Top qu a lity - go ld fin g ers • Full 1 year w arranty 21 11 2.45 I06Oס H 9 91"" 8 99 LM J.40T-XX· 125 CA3082N 1.69 ,.32 29 741 28 .59 74194 .75

2 112 2.75 01096 399 93A15 699 lM34QH·XX· 125 CA3083N 1 55 7-437 25 741 32 .. 74195 68

64K Apple lie Ramcard 2 11.01 1.49 4 115 149 93A25 699 lM 344H 195 CA3086N .80 7A38 29 74 136 75 74196 .75

2 114· l·2 229 A200 7.95 5101 375 lM 348N 120 CA3089N 299 7.,9 1.19 741 97 .75

211 4L-4 1 99 « 02 1 99 Z6132 2·t 95 lM 350 K 560 CA3096N 3 .49 ,."" .19 74 14 1 .65 74198 1 29

• A lso with 8 0 C o lumns . . . on ly $ 9 9
9 5 2 125 6 99 5280 A60 l M3S8C N 98 CA3Q97N 1.99 7«1 .79 74 142 295 74199 129

l "' 36ON lA9 CA3 130T 1.30 7442 ., 741-43 2.95 74221 1.19..•. LM372N 1 95 CA,11-40T 1.19
,.., 95 74144 2 95 7425 1 69

RAM UP-GRADES
lM 376N 375 CA,114 6N 2 49 7... 65 74145 59 74273 1 05

8155 $7.95 8282 $9 95 6875 $5 75 L.M377N 2 .75 CA3160T ' .19 7«5 .79 74' 41 1 69 742 76 189
81se 9 95 .283 995 6880 2 10 L.M38OCN·N 1.25 CA,3190 N 1 95 7«6 70 74'46 1.19 742 79 .75
8202 2495 82.. 9 95 680A7 22 .95 lM 38 1N 1 79 CA30410N 59 7..·47 65 74 '50 109 7"283 ' ''''

64K 0 RAM (4164-200nS)
8205 2.69 8286 9 95 ..... 1995 LM3831 195 MC34 23N 1.49 7'" .79 74 151 A9 74284 369
82 12 2.10 8281 995 A8 505 ' '' 95 LM366N 1 25 "' C3'6ON 3.95 "50 .10 74152 67 m85 369
82,. A05 .2.. 29 00 6520 A.50 lM387N 1.40 SG3524N 3.95 745 1 .19 74153 AO moo .9

9 pes for $5000 8216 1.75 8289 49 .00 6522 795 l M390N 1.95 CA360QN 339 lA53 .19 74154 1.19 lA298 .95
82l' 220 6810 2 95 65 30-X 20 50 NE531Vi"T 375 LM3 900N 59 lA" .19 74 155 .69 7436 5 65
8226 2 95 6820 A50 6532 995 NE555 V 39 LM390 5N 1.19 745 9 .25 74156 .78 lA366 65

16K 0 RAM (4116-200nS)
8228 3.95 6821 A50 6551 11.75 NE556N 98 LM3909N .98 lA60 23 7415 7 A9 7A367 65
82., 595 682. 1050 ZOO-PIO 4.95 NE56 1T 19 95 l M39,4N 3-75 7470 29 741 58 1.65 7A368 65
8250 ,. 95 ..,. 16 95 zaoA·PIO 550 NE56SN H 1 25 lM3915N 3 95 7472 29 7415 9 ZA9 74390 lA5

8 pes for $1295 8251 42 5 ...5 1495 lBO -GTC A."" NE566H V 1.75 LM3916N 375 " 73 .29 74160 .79 74393 190
8253 6 50 68" 14.95 Z8M-GTC 550 NE567V H 150 RC0413 1N 2.95 7474 .,. 7"'490 1.90
8255 A50 6850 '50 Z80 -0MA 11.95 NE592N 2.75 RC4136N 1.10
8257 750 6852 A50 Z80A·DMA 1695 lM702H 1.99 RC4 15 1N 3 .70 II

REPEAT OF SEU·OUT STEPPER MOTOR
8259 6 95 6860 10.95 Z80-S 10 14 95 LM709N·H 29 AC4 194T K 4.95
8275 29 .95 6862 10 95 ZSOA·$IQ 16 95 lM710N H 75 Rc.195T K 5 "" 74LSOO $ 26 74l$1 13 $.39 74L$245 $299

58Key IJnencoded Keyboard 8279 . 50 LM 711N H 39 Ul N2001 1.25 74LS01 .25 74LS1 14 .39 74L$247 1.10
Operate s by applying lM715N 1.95 UlN2003 1.50 "lS02 25 74lS122 A9 74 lS248 1.10

~$19958~'
12VDC In one ou ecncn • ...

lM723N H 65 $N75450 N .59 74lS03 25 74 lS123 1.19 74L$249 1.19
a n d th en re ve rS i ng 2764 (8Kx8) TS $9 95 $3 .95

lM733N H 9. S N7545 1N .35 74LS04 69 74lS124 2 75 74L$251 '''''polari t y ( o r s q u are
2708 (450nS) LM739N 1.15 SN 75452N A9 74 LS0 5 25 74L S125 69 74LS253 '''''

wa ve) . Uses 12VD C ,
2732 (4Kx8) TS 6 95 68 764 (8x8 ) 39 .95 LM7 41CN ,ti 33 SN 75453N A9 "lS08 .25 74LS l26 .A9 74LS257 85

Clock Wi se g o ta uc n.
2532 (41oc8) 8 .95 27 128 (16Kx8) 19 .95 LM7 41CN·14 • ,19 SN75454N .A9 ,.lS09 25 704LSl32 .59 74 lS258 98

Rat ed 3 RPM at 4
27 1&2516 ; 5V 1702A A50 lM747NH .75 SN75491 N 89 74LS 10 25 74LSl36 .A9 704LS259 295

Th is IS • new 58 key term ina l Keyboard (2Kx 8) T 5 A95 LM7 48N H .39 SN75492N .89 74LSll 39 74LSl 38 .59 ,.l.S26O 65
manufactu red by a major manulactu ref . II is P.P .S . WIth a 5 deg ree

TM S2716.5V ,12V 17.95 MM520JAQ 14 50
lM760CN 2.95 SN7 54 93N 89 74LS 12 33 74LS l 39 .59 74lS26 1 2.49

uncodod with SPST keys unattecbed to any stepptng angle
2758.5V. (045On$) 360 MM5 204Q 995

LM 1310N 1.90 SN 75494N .89 74L$13 39 74l S145 1.25 " l.S266 59
PC board, Solid molded plasl IC base mea.

ACP Price $3
95

MC1 330 195 Tl494CN A20 74 LS14 59 74LS148 149 74 LS273 1.75
sures 11" x4" . MC1 350 105 TL496CP 1.65 74LS 15 33 74 LS151 .99 704L$275 A""

Unencoded
MC 1358 1.75 7Al$2O 26 74LS l53 .99 74L$279 .59

10 for $ 34.9 5 2!l13-Ol)1 (5V) UPPff .. 50 ""'" 599 5 74L$21 29 74LS l54 1.70 74 LS283 99

'~POO ~
251J.Ol)5(5V)l_ 10" OACHIO ... II 7AlS22 29 74LS l55 119 "l.S29O 99

RS232

Zl 13·AOW3 (5V1lower 1495 IlO38fllllctoonGt!lllrl lor .50 ,.lS26 29 704LSl56 1.49 "l.S29O 99
15 key Keypad WIth MCMl:i6710ASCIIS/'llled 1295 MC4D24 veo 2 05 74 SOO $ .39 74$1 24 $369 74S244 $2.99 74L$27 29 74LS 157 1.49 7Al.S295 1.10

1010 keys and tab , re - MCM667<40 I.blh 9ymbcl: 1395 l M566'v'CO '" 74$02 ., 74S133 ... 74 S251 ' .35 74L S28 29 74LS l 58 1.49 ,.lS298 1.19

turn , (-) , (;) and (.).
SIGNAL TESTER

MCM66~~ CImol 1345 XRl2ai flntlorlGenetJlof 5 2!l "503 .. 74 S134 .66 745253 1,35 ,.lS3O .25 704LS160 149 74L S324 1.75

...,sg"u. m1.(Jl" &~2495 TR1602B (5V,l N ) as ,.SQA 89 74S 135 1.15 74S 257 1.29 7Al$32 33 74 LS 161 1,49 74L$347 195

COE X R S 2 3 2
1711 0~FIoIlP'l' 29" AY51013 (5V.12V) 'OS 74$05 52 745136 1.69 74$258 1 29 7AlS33 55 704LSl62 1.49 ,.l.S3A8 1.95

1791.(J1Dll&lflo9py 369' AY51 014A.1612j5--14Vj ... " SOB A9 74 $138 1.99 74$ 260 .75 74l$37 35 74LS l 63 1,49 7AlS352 1.19

UV "EPROM"

LIN E TESTER 1791.Q2~flo(Ipy .. os AY51015A,116J(WI ... ,.509 .A9 74$139 1.29 745280 2.79 7Al$38 .39 74LSl64 1,49 74lS353 1.19

(7) LEO IndICators · 1793 00 . OSfloppy .. OS ,...." '" 74$10 A2 74 5140 .73 745 287 2.99 ,.l.SAO 25 74l$165 1.49 7AlSl63 1.49

179700. OSfloppy "" I.. .." ." 74$11 .A2 745151 1 29 74$ 288 2.55 74lS42 59 74 LS l 66 2.. 7Al.5365 .99

ERASER Only $24
95 1691 0ll.lStpmlor 11l1S 2350USRT ." 74$ 15 A2 745 153 1.29 745373 3 .10 74 l $4 7 79 74 LS l 68 11 5 ,.lS366 .99

210 ClocllGeotr~ lor 119S 1671BAslros " .. 74$20 A2 74$ 157 1 29 74$374 3.10 ,.l.SA8 79 74 LS l 69 1.15 74LS367 .99

, Mooo' Other Styles Also Available 1700l b'I BIlUI)' " 50 MC14411 119 5 74522 ..2 745 158 1.29 74S387 2.75 74LS51 25 74LS170 1 99 7AlS368 99

DE-4
'7011 01101 8111.1"1 2200 "" "OS 74$30 .. 2 74$160 2.79 74$471 7.95 "l.S5-4 .29 74LSl73 89 74l$373 2.99

· '8995
1703I bIl TS "50 WD19-41 ... 7AS32 .A9 74$174 lA9 7454 72 7 .95 7AlS55 29 74lS174 89 74lS374 2.99

64K CMOS RAMCARD i4OOVoIltofreqCo'lV 1 25 COM5016 169 5 7A$38 1.1 9 74S 175 1 49 74$473 7.95 74LS73 .39 74LS175 .89 74l$375 50

Hold s 4 EPROM·, IEEE '7503~0t9'IBCO "" IHS&250 159 5 7"''''' A9 74 5188 2 69 74 $4 74 995 74LS 74 .99 74LS 181 220 74lS3n 1.95
140aU6b11 '" AYS--n76 13 75 74 551 .A2 74 5 194 1.89 745475 9.95 74lS75 39 74 lS1 90 1.15 74l.S385 1.95

at a lIme Compatible 1408L! 8 b,t ,.. AY5-3600 13 15 " S8A .A6 74$19 5 1.89 74$570 5.75 74lS76 39 74LS1 91 1.15 ,.L.S386 66

Model5-52T $ 3 2 5 .00 Uses OACOI D10 A 59' MM574O.V.C . os ,.565 A6 7451 96 1,69 74$571 5.75 74lS78 .. 74LS 192 98 74l$390 1.95

L o w Power
74S74 99 7'4$240 2 ,75 74$572 895 74lS83 59 74lS193 .98 74lS393 1.95

6116 1C·s • 7AS86 .72 704S241 2,75 74$573 895 74 LS85 69 74lS194 115 "lS395 1.70

32K S·100
74$1 12 .72 704$242 2 99 704594 0 290 74LS86 -39 74LSl95 .95 ,.lS399 235

5V Single Supply • LOW PROFILE 74511 3 .72 74$243 2.99 74 $ 941 2 90 74LS 90 57 74 LS l96 89 74lS424 2.95

Static RAM Kit
A s sm a nd T e ste d . .'29900 74 5 114 .72 74lS92 A9 74lS197 89 m.$668 175

SOCKETS (TIN) 704l$93 .59 74l$221 115 74l.S670 229
74LS9 5 .79 74l$240 1.99 .'lS95 1.60

4 MHz
SURGE 1·24 24·49 SO·l 00

74l S96 .9 74lS242 1.99 81l$96 1.60

U s e s 211 4L DIP

~
74 L$ 107 39 74L$243 199 81LS97 1 60

ACP Price tif# SUPPRESSOR 8 pin LP .16 .15 .lA Ir ,' · ~~"';: ··
74l$109 .39 74L$244 199 81LS98 1 69

14 ptn lP .20 .19 .18 SWITCHES 74LS1 12 39 25LS2521 2.95 25l.S2569 A.95

$129
00 ~ " Surgeonics" 16 pm LP .22 .21 .20

Power Sentry 18 pin LP 29 28 .27 •
15 Amps 250 Volts

20 pin LP .3' .32 30
2 POSl\ 1OO $ 99 7 POSItlon

CORCOM

22 pm lP .29 27 l' $1.39

"""" s 29 01037 Sl .95 01089 $295

FILTER
tra nsient suppre ssion 24 pin LP 38 37 .36 4 PoSItIOn 1.19 8 Posnoo 1.49 <1001 2A """" .75 _3 .59

ACP
$399 5 28 pin lP ., .. ..3 5 PoslllOn 1.29 9 Posit-en 1 ,65 <1002 .2A AO'l .75 ..,.. 2.95

P opu lar Low Pric e 40 pin LP .60 .59 .58 6 POSlbon 1.35 10 POSItion 1.69 AOO6 .79 ..,.2 .65 -ooe 2.29

CORCO M

I'
<1007 25 ..,.3 85 01099 1.85

F ilt e r
CONNECTORS

3L WIREWRAP MUFFIN®FAN
AOO8 .95 ..,.. 69 1«08 12.95
IOO9ס 39 ..,.6 .89 1«09 12.95

6amps$ 4
95 SOCKETS (GOLD) ""'0 .39 ..,.7 .89 14041 0 12.95

- ;, T h e dependable, low """ .2A ..,.. .99 1« 12 12.95

Compatble Line Cord Add _. __. . • . $3 .50

"" ,!'!if 1-24 25 -..49 50 -100 ""' 2 l' ..,.9 .35 1« 15 • .95
• cost , la rg e st seiling fan 40 13 35 A050 .39 140419 A95

8 pi n WW .55 ... .A9 for c omm erci al cooli ng "",. .9 ""51 .75 A501 39

AMD MODEM IC
DB25P (RS 23 2) $3.25 10 pin WW (T1l"I) .65 .63 .58 applications. "" '5 39 ""52 .75 A502 .95

DB255 Ferrwe 3.75 104pinWW .75 .73 67 "" ' 6 35 A053 .75 A503 69

, P IN AM791 0 Hood 1.25 16pin WW .80 .n .70 • 105c!m free ClJ r dellY8f'Y """ .65 ""55 395 A505 995

Set WIth Hood , Sal e 7.60 18 pin WW .95 .90 81 . 4 68 " sq . x 1.50" deep "" '8 .70 "".. 295 A506 .75

1 2 00 B aud 20pinWW 1.15 1 08 99 • We.gh l • 17 oz . "" '9 39 _ 9 9 25 A507 95

5 Volts
22« srr. KIM 2.95

22 pi n WW 1.45 1.35 1.23 "" 20 69 I06Oס 85 A508 3 75
43 '66 SfT, MOT 6.50 24 pn WW 1.35 1.26 1,14 SPECIAL PURCHASE ""21 .69 A066 .39 4510 .79

Special ACP Pricing Sfi9°O 50 '100 S- l00 Connectof WW A.95 28pinWW 160 1.53 1.38 ""22 69 ..,.9 28 45 11 .79

50-'100 S- l00 Connector S 'T 3.95 40 pin WW 220 2 09 1.89 $9.50 ea. ""23 .25 "" 70 35 4512 .79
""2A .59 """ 28 4514 1.29

COEX 80-FT DOT MATRIX SUPER SPECIALS
""25 .25 ""72 28 <15 15 199
""27 .. ""73 28 04516 1 45

PRINTER ""2. .65 "" 75 2. 451 8 .85

• 9x7 Dot MatriX. 80 C PS , OKI MSM5832RS
41129 .75 "" 76 .75 ..20 .75
A030 .. ""n 35 45 55 95

Br-Duectronal P rinting MP Compabble 4N35 01031 325 ""78 35 .... 99

• 2K Bu ffered M emory
Clock!CalendarfChlp 01032 2.15 01081 35 A566 225 C-

$4.9 5 1001$3 .95 ..". 3 .25 01082 .35 8OC95 1.50 »
• 50 , 96 , 132 Columns , Z

GraphICS and B lock P nn tlng !. 32 .768KHz Crystal . • _..• . . S.t5 "" 35 .79 01085 .9' 8OC97 1.25
C

• Se lect able Cha r P ilch. Lme
-----...... .-/'/' T£R MS: "'"~ s Ched< a.nk W~e Pwt()r\&I ctw<Q »

Spacing and F ee d PARAllEL aIoW2wHkstor~Incl.ldel:llwwl~.-:l :0
COE X In te rface C ard to App le . . $49.9 5 $19900

~card#SV_. AMEX CB.cld3'lo ~d'Iafge N1d -<
Commodore Interface Card to

3'~& 1'wldlIng or $2 $O.~« tS great« Add
~10'lri0 klr Ioreql ord«s or us Parcel ~' Include TMphone

VIC , &4, PET.•. _, .. . • . . $79.9 5 I"U'lber NO COOS Pnc"subtet1tochfonoe~notw::e CD
Sorn. __ sublKtlOpnoc- .... We r_ 1M nght lO co
subItIUe manu4ac:tl.nr Ret... pnoes may vary -1>0
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PLANS & KITS 
PRINTED -circuit boards Quick prototypes. pro- 
duction, design. reflow solder send print or 
description for quote to KIT CIRCUITS, Box 235. 
Clawson, MI 48017 

CABLE TV converters and equipment Plans and 
parts Build or buy For information send S2 00 C & 
D ELECTRONICS, PO Box 21. Jenson, MI 49428 

UP -TO -DATE electronics kits Unbelievable high 
quality Amazing low price Free catalog INTERNA- 
TIONAL POLYTECHNIQUES, PO Box 862. New 
York. NY 10002 

HI -FI speaker kits, auto speaker systems. and raw 
drivers from the worlds finest manufacturers For 
beginners and experts Free literature A&S 
SPEAKERS, Box 7462R. Denver, CO 80207 (303) 
399.8609. 

LIGHT chaser color organ kits. rack mount units 
20° off sale DESIGN SPECIALTY, PO Box 1995, 
Huntington Beach, CA 92647 

MICROWAVE television "downconverters ". Ex- 
clusive new five stage design Easily assembled. 
Catalog $2 00 (refundable) NOS, Box 12652 -R, 
Dallas. TX 75225 

FREE KIT Catalog 
Fr l:íiU'. .F:':t:it4;ulth..iá''!.'' 
Auto - Ranging Cap -mtr kit $79.95 

Phone 209 -772 -2076 
Wnt or Phonos for FREE CA TA LO' 

contains 
TEST & 
EXPERI - 
MENTER'S 

EQUIP. 

RAGE Box I 1.14VAlLJEx SPRINGS CA 95752 

ULTRASONICS- complete kit builds attractive de- 
tector and solid state switch Control AC lights. other 
appliances Turns lights on when rooms entered. 
off when room is empty Use alone or as part of a 

security system Complete kit $49 50 Finished unit 
$74 50 Mail check for prepaid immediate shipment 
ADVANCED ENERGY TECHNOLOGIES, INC., 30 
Brower Ave Oaks, PA 19456 Visa & Master Card 
accepted 

REPLACE NE 564 (UHF sine wave boards) deluxe 
I. II rev B by IC and parts available everywhere 
Guarantee works great, modification. plans. circuit, 
chokes. 525 50 Money orders only ADVANCE 
ELECTRONICS, Box 3298. Culver City, CA 90230 

ELECTRONIC touch light control pad Write for free 
brochure EXOTIC ELECTRONIC IDEAS, PO Box 
446. Lake Bluff. IL 60044 

CABLE TV converters. descramblers plans. parts 
For catalog send $2 00 CROWN ELECTRONICS. 
PO Box 352. Milton, FL 32570 

PROJECTION TV... Convert your TV to protect 7- 
foot picture Results comparable to $2.500.00 pro- 
tector Total cost less than $30.00.. Plans á lens 
S19 95 Illustrated information free... MAC - 
ROCOMA-GE, Washington Crossing. PA 18977 
Credit card order 24 hours (215) 736 -3979 

200 electronics kits. protects. plans Send stamp for 
list MATCO ELECTRONICS, Box 316R. Cadillac. 
MI 49601 

HOBBYISTS... simplify digital circuit design using 
EPROM How to guidebook also includes nine pro - 
tects you can build $15 00 to TECHNILOGIK, PO 
Box 45. Essex. VT 05451 

Walds Most Remarkable Radar Jammer! 

Ceroso woo llar "xis ad moms toms t S our cram a 
oats s serowaajp W root Imo speed oaten n warts as* 
(sumps. Vas sport 76 iyk auto ids set te 75M. sped 
.d.,..e y7,, S a yta lord ase you dui r Mier, n mama 
,ió0 Ywwrm orgy n ea of speed raer. a os mascar 
artes °stasis at beat 1 std K eras OVAANI43 Th Owes 
Grated w Wits kbhatire e ros fen/ b tee speeta mhos rte» 
era r not FCC woad 
Fat cardos Moisture and our pa kaol. f»a $14 95 a 

Instrument Design Co. klb. 

°pon 97 
1, II/4S 

DIGITAL oscilloscope... Build for Tess than 
$150.00! Complete schematics $5.00. MIKE 
McGLINCHY, 1878 Newell Ave . Walnut Creek, CA 
94595 

MOST advanced sine converter descrambler 
available. PCB and plans $15 00 JIM RHODES, 
1025 Ransome Ln . Kingsport. TN 37660 

ELECTRONIC lock - versatile. combination enter- 
ed by two buttons CMOS- perfect for vehicular 
use Plans $3 00. plans and PCB S25 00, complete 
kit $55 00. assembled and tested 595.00 Free flyer 
RHB ELECTRONICS. Box 57, Northboro. MA 
01532 

TIMEX SINCLAIR VIC -20 bible pack Design build 
any peripheral imaginable. Includes cassettes 
$39 95. info $6 00 refundable JORGE SAMPSON. 
Box 38663. Houston, TX 77288 

CONVERT your TV to an oscilloscope A simple. 
fun plan $6 00 to L.S.E., Box 8402, Madison. WI 
53708 

MAILING list for sale All 123.500 subscribers 
names and addresses to UHF Channels 60, 65. 67. 
and 68 W H T gated syn- suppressed N Y and Phi - 
!a area Never sold before. $45 00 M Also fully 
computer assembled and tested units $49 00 ea 
Write to SEYMOUR ADVERTISING, 9857 
Tecumseh Rd East. Windsor, Ontario. Canada 
N8R -1A5 (519) 735 -8122. 

PLANS- electronic VM calibration kit Instructions, 
parts list. diagram Send $3 00 to MORRIS ENTER - 
PISES. Box 367. Converse. TX 78109 

AUTOMATIC fine tuning (AFT) for UHF VHF con - 
verter board Deluxe I, II- never again readjust fine 
tunuig state of the art design. pians, circuit. parts 
l st $15 00 Deluxe I, II get clear picture as normal 
commercial TV channel. improve sound adjust- 
ment, stop vertical litter 511 00 ADVANCE ELEC- 
TRONICS, PO Box 3298. Culver City. CA 90230 

SATELLITE TELEVISION 
SATELLITE TV receiver breakthrough! Build 
your own commercial quality receiver now In- 

CABLE TV 
EQUIPMENT 

Complete with Descrombler 
60 Channel Wireless 74CIC 
Remote Control 

lenold Ook Hommkn 
become o Coble 1V Gronr .n 

your Town and Get rn on The 
aÇ Prohn 

Send o Coil To 040.110h 0o On 
ow Deoie Comb; and Spec,ot 
Pnonq Tinrones 

/ 1 Satellite TV 

Earth Station 
Installed 

$2,895 °° 

Long Island Wholesale 
37 Sherwood St., 

Greenwich, CT 06830 
For Cable Info Coll 

203- 869 -2091 

*wan- 
VIDEO 

EQUIPMENT 
8 Event! 14 Dol. 
Prosromrnob.IN 
'Hi Speed Seorch 
Foord ono Reverse 

10 Function Remote Controi 
Ele(uoric Turing 
4 V,deo Heods 
2.4 .0 Hou Ploy Doh 

v.c.R. -VHS $56900 

AUTO 
EQUIPMENT 

Page Alert 4000 
A v.Mcie TM11 Wo'rong 

System by Rodo Sgnot to your 
Personal Pocket Receker 
1 Mae tang* $69°° 

D.stnOvlon Amt. 
Most Advonced Stole c the 
All 
Honey bock Guo,onlee 
Slot:Ate/ 
imoge Enhance 
V,deo rode, 

VIDEO PROCESSING 
CENTER $13995 

CORDL 
PHONE . 

Cor Stereo and Home Stereo 
By Audio Vox Jensen Ptonee, 

Clonon Aka, 
Send For Wholesale Dealer Cotolog 

700 
Deluxe 
Ronge 

Dy Midland 

Basic Model 

Tele- Ronger 
w'eiess leiephone 

Range Extends. 
Complete 

$89 °° 

î79°° 

$49o° 

Audio Whizz 
Is Like Haring Your Chun 

Rodio Stot.on d Tronsmtrs 
Your Music Anywhere 

The Use of Some Coble TV Equip 
ment is Illegal Check With Your 
Own Local Coble Co Before 
Ordering. We Except No Liability 
for your Misuse 

Rodar 
Detector 

In Your Home or Yord 
(Weless Theote, Sound` 

Long Island Public WholesalE 
270 Islip Ave., 
Islip. NY 11751 
516-581-7232 
516- 277 -4232 
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PLANS & KITS
PRINTED-circuit boards. Quick prototypes , pro
duction, des ign , reflow solder send pr int or
description for quote to KIT CIRCUITS, Box 235,
Clawson, M148017.

CABLE TV converters and equipment. Plans and
parts . Build or buy. For information send $2.00. C &
o ELECTRONICS, PO Box 21, Jenison, M149428.

UP-TO-DATE electro nics kits . Unbelievable high
quality. Amazing low price. Free catalog.INTERNA
TIONAL POLYTECHNIQUES, PO Box 862, New
York, NY 10002.

HI-FI speaker kits, auto speaker systems, and raw
drivers from the world's finest manufacturers . For
beg inners and experts . Free li terature. A&S
SPEAKERS, Box 7462R, Denver, CO 80207 (303)
399-8609.

LIGHT chaser/co lor organ kits, rack mount units.
20% off sale. DESIGN SPECIALTY, PO Box 1995,
Huntington Beach, CA 92647.

MICROWAVE television "downconverters". Ex
clusive new five stage design. Easily assembled.
Catalog: $2.00 (refundable). NOS, Box 12652-R,
Dallas, TX 75225.

ULTRASONICS- complete kit builds attractive de
tector and solid state switch .Control AC lights, other
appliances . Turns lights on when room is entered,
off when room is empty. Use alone or as part of a
security system. Complete kit $49.50. Finished unit
$74.50. Mail check for prepaid immediate shipment.
ADVANCED ENERGY TECHNOLOGIES, INC., 30
Brower Ave., Oaks , PA 19456. Visa & Master Card
accepted.

REPLACE NE 564 (UHF sine wave boards) deluxe
I, II rev.B by IC. and parts available everywhere.
Guarantee works great, modification, plans, circuit,
chokes, $25.50. Money orders only. ADVANCE
ELECTRONICS, Box 3298, Culver City, CA 90230.

ELECTRONIC touch light control pad. Write for free
brochure EXOTIC ELECTRONIC IDEAS, PO Box
446, Lake Bluff, IL 60044.

CABLE TV converters, descramblers . plans, parts.
For catalog send $2.00. CROWN ELECTRONICS,
PO Box 352. Milton, FL 32570.

PROJECTION TV... Convert your TV to project 7
foot picture. Results comparab le to $2,500.00 pro
jector... Total cost less than $30.00... Plans & lens
$19.95.. . Ill ustrated info rmation free .. . MAC
ROCOMA-GE, Washington Cross ing , PA 18977 .
Credit card order 24 hours. (215) 736-3979.

200 electronics kits, projects, plans. Send stamp for
list. MATCO ELECTRONICS , Box 316R, Cadillac,
M149601.

HOBBYISTS... simplify digital circuit design using
EPROM. How to guidebook also includes nine pro
jects you can build. $15.00 to TECHNILOGIK, PO
Box 45, Essex, VT 05451.

Causes speed radar guns and devices to read outyour choice ot
eitheraperuntage of yourtruespeed when in automatic mode
(exemple: Your speed ; 76 mph, automode set tOt 75%, speed
dlsplaved - 57mph).Ot the speed thatyoudialinwhen Inmanual
moi:le.'Transmils OnlY in thepresence ofspeed radar. orIly manual
OYeIride.Operates onbothXandKbands.WARNING: The device
described in thislilerature is notlegalforuseagainst police radar.
andIs notFCCapproved.
FOf complele lileralure andplanpackage, send $14.95to:

Philips Instrument DesignCo. Inc.
8135 S.w. Nimbus. 8uilding#11, Suile 1114 S
8eavenon, Oregon 97005

DIGITAL oscilloscope.. . Build for less than
S150.00! Complete schematics S5.00 . MIKE
McGLINCHY, 1878 Newell Ave., Walnut Creek, CA
94595.

MOST advanced sine converter descrambler
available. PCB and plans $15.00. J IM RHODES,
1025 Ransome Ln., Kingsport, TN 37660.

ELECTRONIC lock- versatile, combination enter
ed by two buttons . CMOS- perfect for vehicular
use. Plans $3.00, plans and PCB $25.00, complete
kit $55.00, assembled and tested $95.00. Free flyer.
RHB ELECTRONICS, Box 57 , Northbo ro, MA
01532.

TIMEx/SINCLAIR VIC-20 bible pack. Design/build
any peripheral imagina ble. Includes cassettes.
$39.95, info $6.00 refundable. JORGE SAMPSON,
Box 38663, Houston, TX 77288.

CONVERT your TV to an oscilloscop e. A simple,
fun plan. $6.00 to L.S.E., Box 8402, Madison, WI
53708.

MAILING list for sale . All 123,500 subscribers
names and addresses to UHF Channels 60,65,67,
and 68 W.H.T. gated syn-suppressed N.Y. and Phi
la. area. Never sold before, $45.00/M. Also fully
computer assembled and tested units $49.00 ea.
Write to SEYMOUR AD VERT IS ING, 9857
Tecumseh Rd. East, Windso r, Ontario , Canada
N8R-1A5. (519) 735-8122.

PLANS- electronic VM calibration kit. Instructions,
parts list, diagram. Send $3.00 to MORRIS ENTER
PISES, Box 367, Converse, TX 78109.

AUTOMATIC fine tuning (AFT) for UHFN HF con
verter board Deluxe I, 11- never again readjust fine
tuning, state of the art design, plans, circuit, parts
list $15.00. Deluxe I, II get clear picture as normal
commercial TV channel, improve sound adjust
ment, stop vertical jitter $11.00. ADVANCE ELEC
TRONICS, PO Box 3298, Culver City, CA 90230.

SATELLITE TELEVISION
SATELLITE TV rece ive r breakthrou gh ! Build
your own com mercial quality receiver now! In-

CABLE TV

Tele-Ronqer
Wirel ess TelePhon~

Rang e Ex,ender .
Comple te

VIDEO PROCESSING

• Dembuuc n Amp
• Most Advanced State of the

Art
• Mo ney Oack Guarantee

• Stabil ize r
• Image Enhance r
• Video Fader

~~.:. ..~
-;- :~. ~-1 -1
- - ----

VIDEO
EQUIPMENT

AUTO
EQUIPMENT CENTER $1 399 5

Page Alert 4000 eo
A Veh icle Theft '/(arnlng -c

System Dy Radio Stgnol to Your __ .,_. -.":
Personol P~et Rece tver. ..: '.,...

1 Mile Range . $690 0 . " " '-

· 8 Event /1 4 Day
Proq ro mrno brhrv

• 'H,-Speed Seorch
ir- Forword and Rever se

10 Function Remo te Contro l
Electronic Tuning
4 Videa Heocs
2 ·4 ·6 Hour Play Oack

V.C.R.-VHS $5690 0

long Island Public Wholesa le
270 Islip Ave.,
Islip, NY 11751
516·581·7232
516-277-4232

Satellite TV
Earth Station
Installed

$2,895 0 0

long Island Wholesa.le
37 Sherwood St.,

Greenwich, CT 06830
For Cable Info Call

203-869·2091

Jerrold . O ak . Hommlin
Become a Cable TV Giant In

you r Town and Get In on The
O'g Profits.

)end or Call for Intormonon on
our Deeter Catalog and Spe cia l
Pricing . Terri tories ,

The Use of Some Coble TVEquip
ment is Illegal. Check With Your
Own Local Coble Co. Before
Ordering . We Except No liability
for your Misuse.
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struction manuals. schematics, circuit boards! 
Send stamped envelope: XANDI. Box 25647. 
Dept. 211, Tempe, AZ 85282. 

LNA'S 120 degree $269.00 Write for lowest satellite 
component prices SATVISION, Box 11, Alvin. IL 

61811 

LOWEST Prices- Prodelin (Ma -Corn) DH dishes. 
KLM. Satellite America, and more. Wholesale 
prices AMERITEK SYSTEMS, 3650 James St . 

Syracuse. NY 13206 (315) 433 -6050 

SATELLITE 
TV 

MAGAZINE 

A monthly of 100 -plus pages. 

Product Information - Test Reports 
Antenna Installation - Legal Aspects 

Satellite Television - 
the growth industry of the '80's. 

Send $1 .00 for sample copy to 

SATELLITE TV MAGAZINE 
P 0 Box 2384 - Dept R - Shelby. NC 28150 

SATELLITE TV VIEWERS 
Get to mos4 compiete .veer ly 

SsEEd S1 for sample copy. 

P O Box 308, Fortuna, California 95540 
100 -IS1 -1647 (U.S.) 100.514.$7117 (CAIN.) 

707.7 II 5-1476 (all Others) 

SYNTHESIZERS 
COMPLETE plans for five professional music syn- 
thesizers- bass. monophonic duophonic, duo - 
phonic four voice, and polyphonic Send $15 00 to 
SYNTRON, 1075 'h Mill Road, Helena MT 59601 

ROBOTICS BOOKS 
ROBOTICS books- design. theory. construction 
Send S1 00 for catalog KOHN. REI. Box 16265. 
Alexandria. VA 22302 

NEWSLETTERS 
FREE) Sample issue of Electronic Systems 
Newsletter, a monthly publication written especially 
for the electronics hobbyist experimenter Fascinat- 
ing protects, new ideas and sources AF PUBUSH- 
ING, Dept R. PO Box 524. So Hadley, MA 01075. 

SUERIOR UHF PREAMP KIT 
MOST advanced UHF preamp tilt ever to be offered' 
Unit will drastically improve picture quality of all 
UHF -TV stations and even find stations you never 
thought existed Great for generating that extra gain 
decoders need for maximum stability Kit includes 
all parts. power supply, enclosure and instructions 
for only $29 95 Free postage handling for prepaid 
orders. CODs S1 75. catalog S2 00 HOWARD RE- 
SEARCH AND DESIGN, PO Box 204, Ellicott City, 
MD21043 (301)- 456 -8166 

REVERBERATION 
FOR ORGANS 

state with contr. rever- 
beration and room size. 
EVERY ORGAN SHOULD 
OWN ONE. Send 7o. free rho. - 

OEVTRONIx ORGANS. INC. 
6101 WAREHOUSE WAY 

SACRAMENTO CALIFORNIA 9.,826 B 

COMPUTERS 
48K computer US $380 00. and hundreds Apple 
compatible software Details US $1 00 RELIANT, 
PO Box 33610, Sheungwan, Hongkong 

CPU 6 
SUPPORT 

CHIPS 

bal ® 
8771141 

6 

410 
b96 

fi 
901 4M OP 01616111 716 
151 IN ON 616 

EWA 2 3 47M 60 
10164 710 e!6 1216 
OI 22f0 400 S3 
NAD 1A1 116 21A CT) 4 75 

X102 19 M 900 CPT) 1216 
C12 110 23D5S10 1016 

C14 30 210A10 416 
CN 1 R 20ACTC 676 
194 2a TMS177M 1M 
4221 1 40 1031 1216 

67 310 51a 1316 
1116 5 0 1731 5 

I156 1116 1w I10 
C77 on en, 2M 
12a 3% 1.5 246 
f7l6 3 a 1675 4 50 

5a5 101 /1000(1 a O 

SHIFT 
DISC 

Cont7oa641 
REGISTERS 1771 16.50 

3041402 1 75 1791 25.00 
44M140 13 1793 36.02 
16041146 

NNW] 
13 
215 1785 4ö.00 

MAMb 210 1797 4603 

mown 0765C t6-96 

lame 210 RAM's 

ROM's 
2101A4 
211113 

10 
70 

2701 ] 60 2111A 116 
7714 N 446 21142 140 
7772 746 2147.3 20 
7721A 2 110 TMS310 1 3 
202 71 MI(40773 13 
7764 SM TM$4113CNL 246 
2)17 2210 Mü4p6/ 11 126 
CSD 136 147.410 6M 

11011 14 41013 1 0 
C1136 7J6 411615 10 
11111130 116 41154 S0 
3131143 30 5101f 216 
NAM( 2s 91044 I50 
a5s 144 4163 475 
74644 lM 48115 ais 

3712 40 
11M 12 6M 

DA001EO. 13 1.61377 - 1.1 
TL0020 15 1.3011 - 1.70 
TL064 CN - 7.10 LAWN - 1 1 
TL072 - 1.31 LOWS - 1.70 
LM201 . .1a LAWS? - 1 26 
LA/30104S .30 LP3/0A- 160 
14707 - .3D LOCO - 3 
usas - .06 UMW - 44 
L14310 _ 1.10 LIMO - _1 
A4311 _ .Op S50 - 123 
L71I - 14 595 - 1.25 
04311 - 1.30 see - 7.70 
LM324 _ .90 447 - 250 
0336 - .1 70K - 1 
14534 - .1 L14710 - 1 
LF361 - .1 71101 - 40 
1.1 361 - .1 733 - .46 
L44244 - .50 741CV - 40 
L361 _ 1.3 747 - 10 
L1370 - 11 CA71 - I 3 

INTER 
FACE 

E] 

DRIVERS 

5o 
Ila 150 
6175 2W 
1130 260 
inn 260 
4d 20 
1107 2CO 

noon 7 W 
SRIM1l 5% 
Carson on 
M1101 210 
TR14® 1% 
P71472 61 
ÁY)101605 3 
AK IOL3A 3 76 

Á415)13o /M 

loe 

200 

400 

Soo 

SCR's 
1SA SA WA 

36 40 140 

O 50 110 

SO A 240 
1 CO 31e 

TRIAC's 
PRV IA WA MA 
700 36 m 1.40 

200 15 D 110 

400 A 100 260 
Gro 102 120 390 

NO 37 

WIRE WRAP 
WIRE SINGLE 

STRANO 
103' /1 b 

C/MOS 
617 r 7/C74 R 

1 a a31 a 74v a 
a NO a NCR a 

1 70 4003 0 7140 1 a 
1 r am I R 74CM 0 
110 au a 74070 IN 

U 003 1 r NC/ I L 
ea IN 714 la 

N all 1 r N4 R 
1 L OM I a INN 76 

IN am 110 NOW la 
N all I r SKIP 1 R 
a aR 1r ICS 1a 

1 as 44r I a RCM 1 M 
IN 41a tr WIN 1R 
IN 44L t11 NCIn R 
I r 4O N 14C174 I a 

R MS R RCM I r 
N 14040 a 710101 I s r N4 a 70601 a 

71C44 0 RCM I r 
a N4 r 71L114 1 R 
a Noy a mow 70 
a 

1 P1)71 (,I A4ti YI f.1C7R 1111AR1) 

1/6- NM 1/36-55.1w1 
4%"x1%' 81.16 

14 P144 HEADERS 3.II00 
16PN HEADERS 144 

24 PIN HEADERS 75 
40 MN HEADERS 1.10 

50 PIN EDGEDOARD CONN ass 
40 PIN EDGE50AR0 CONN 3.00 
24 oh 10Gß CARD CO,, 250 

TRANSISTOR SPECIALS 
SOW MC4704 1 a 
7.1MA HI OI 6244 111 0 
*POOH NI07o3 I a 
RP III I a ,1 WI S11 
NUN ANI 6311003147414 Il a M) Net CMM7RAM47014M I R 
I41m NM x 703 10 
NCO HIT01 010 n als Hl I R 
67272.04111T04 7,110 
7240M7OR ),10 Soil llM7O1 1 N 
>IOIN7M7O0 7410 
7m6M1TON 7, I0 
MINIM 1T0ße a 
n31IN7M510ID a n71M410m e naMY a 
n111MSUR 0 nt4t NUS uL 10 Im t R 
OPSam - 0UL 70MI DAR 4 
*ANN 5 a 

CRYSTALS 

2 000 4 144 
l00 I00 
3579 ro a0 
4000 18 COD 

S 000 18 437 
{ 000 A 000 

3.W es. 

74100 
/407 
14303 
74104 
14106 
74501 
7010 
7411 
74511 
7070 
74130 
745]2 
74643 
7411 
7411. 

74S SERIES 
7456 1 tO 743144 1 75 
7431 90 743174 140 
7451 220 741173 1.40 
74112 1S 74151 2 20 
743733 50 741112 3 
743136 1.10 I4104 10 
74136 1.23 741146 10 
740135 110 744240 03 
74.140 7.70 741341 60 
741151 1.25 74326 7 30 
74113 110 743260 50 
745157 1.9 74S200 3 
744111 121 741373 ri 
743181 1 3 741374 3 
745157 1.0 

LM1310 1.1 
1455 - JO 
1414 - .6O 
1.141105 - 1.76 
LMy01 - J 
CA3010 - 716 
CA30711AT- 11 
u3466 - 3 
CA3014 - 1.3 
*027055.0 446 
CA314 _ 7,p0 
IO1 - 1 
LMlad - 
4136 . 46 
N45154 1 60 
0530.35 1 3 
136CC - 31 
L1413010 _ 11 
5700CJ - 5 46 
CA3090 I CO 

4164 -2 - $5.95 
4164 -2 - 100/5550.00 
4116 -3 - 100/$100.00 
2114 -3 - 100/$100.00 

2743620 P FE 1 

274 5457 N FET 

2442646 UJT 
ER 900 TRIGGER DIODES 
2N 6025 PRAG UJT 

4 45 
s 45 
1 45 

4,111 00 
4 65 

4.71 
7410 
NI1 
7412 
7413 
7414 
7414 
7417 
1420 
7475 
749 
7427 
-410 

:; 
1.25 
7440 
7441 
7442 
744 
744 
7447 
744 
7460 
74n 
7472 

TTL IC SERIES 

7474 00 
7476 60 
1476 45 
1460 4 
7453 SO 

741 70 
741 S5 
1490 50 
7401 55 
7552 Si 
743 S6 
7404 10 
741 1 
/41 1 
7410/ 1 
74116 I SO 

74121 4 
74177 60 
74173 SS 
74126 1 
74126 4 
74146 1 
74145 110 
1411 1 10 
/4161 1 
74133 40 
74154 1 50 
74116 1 
74157 1 
7411 46 
74161 46 
74152 70 
74153 70 

74164 60 
74146 SO 
74146 90 
74170 I 60 
74173 3 
74174 46 
7413 70 
7413 75 
7411160 
74111 1 10 
74110 1 
7411 1 
74151 1 
74192 SO 

74153 79 
74164 1 
7410 41 
7411 75 
N11126 
74221 1 00 
74273 IS 
74279 1 
7421 46 
74346 1 
74367 SO 
74390 90 
7/323 1 1 
34211 
4401 3 
4602 3 
177111 1 40 
1721 1 40 
6797 1 10 
1T1 I 10 

DISC CAPACITORS 
10 16V f 0 11 CO 100 4500 
01U7 350 16 41 00 100 4503 

MUNTIo Caton 5oaao 
4- /-001st( SOSO (POT. 10Á)O50 ..-THC1 
1044 5620 

TOGGLE 1115 - 5001 - t N 
5.0- SPOT - Ia 

SWITCHES s - osoT corns ow 10 

IN414811N9141 15/1.00 
L1411 1 DETECTOR 
FP )03 PHOTO TRANS 
RED LEDI 2" 
TEL GREEN of AMUR LARGE LEDI 2" 
RED GREEN BIPOLAR LED 
RED -YELLOW BIPOLAR LED 
MUM M LED 
PARD1M PHOTO 04AL. STOP 
MCT7OPTO ISOLATORS. 
4N260PTO ISOLATOR 
I WATT 2ENERS 3141. 5 I. S 6 61f. 
12.91, 0.12. 15 144 45725/ 

v 
e 

6 

V61 CO 

FULL WAVE BRIDGE 12mac41.s 
PRY 2A SA 75A 

777 SCI 

402 , 00 16S 330 
1/J[ 

s.. 1200 Mn. co/ 
26 

D.P. CO oAn. coa 
16 

SILICON POWER RECTIFIERS 

PRv 

KO 

IOD 

402 

NO 

1CO 

.0a0 

13 

124 

33 

1 
1 
0 

1 0 
IA 

004 
M 
30 

10 

20 
20 
30 

IMA 
60 
700 

woo 
13 CO 

*CO 
30 CO 

2405 

4ao 
90 

12 0 
160 
151 
*CO 

FLAT 
RIBBON 
CABLE 
GRAY 

28 gauge 

26 conductor 
60th 

40 conductor 
90 ft 

50 conductor 
1 25 

DIP SWITCHES 
CTS 266 4 4 POSITION 75 

CTS2136 7 75Q151O04 91 

CTS 3111 S II POSITION 95 

CTS 70110 1050157053 1 2S 

DIP 
SOCKETS 20 PIN .25 

SPIN 10 72 PIN .25 

14 PIN 15 24 PIN .25 
16 PIN 18 28 PIN 36 
18 PIN 20 40 PIN 40 

REGULATORS 
l MAW 15 3 
1Jß3171 1136 
7606. 7812 I 40 
79 / 0 
320T1I2.I3a34S W 
lIA DP 110 

LAWNS 
33(11.114011 113 
11130143 1 3 
)EOri, 4. t 5. 12. 

111.4420N I 3 
1.531112 1241 

3A 63 M 

Was WRAP 
SOCKETS 

14 MN - 45 
16 5174 - 50- 
(775 e6 

20 PIN 90 
'4 PIN 1 10 
9714 125 
413 PIN i 1 

20KV DIODES 
mom. $1.95 

OB CONNECTORS 
OW 120 0190 5240 
DOSS 31 DONS 320 
HOODS 1 w HOODS 1 w 

TANTALUM CAPACITORS 
ÿuF 35V 5 41 CO 15UF 16V 3/41.00 
47UF35V 5/51.00 30UF6V 6/61.00 
fBUF 36v 541.00 33UF 15V 5 .60 
tUF25V 5 51.00 47UF20V I .179 

22UF20V S /1.03 66UF16V 61.00 
33UF20V 4-41.00 120UF6V / .75 
4 7UF 35V 4 11 CO 2000F 20V 11.75 
611UF 20V 4,41 CO 150UF 16V 51.30 
10177 20V -- 1 .40 3305.27 10V 11.75 
22UF IDV - s .30 

741626 
SAIN 

A MIN 
146106 

mfg 
74110 
*111 
64011 
71(112 
27514 
275174 
tasto 
N35 
77521 
76523 
5535 
64527 
10.320 
7535 
5535 
PAW 
MIN 
NILO 
175 W 
74130 
7411111 

)AIM 
Msn 
NAM 
Tua 
MIN 
116103 
NUN 
NIM 
7410 
74710 
741 
NAM 
NSW 

74LS SERIES 

NfM 
N/R1 
NSW 
NSIO 
NAM 
NUNS 
WSW 
74651.7 

IN 
e 
SI 
N 
0 

7414111 1Io 

161340 15o 
NL1311 1S0 

NSIO 110 

NCO No 
NSIM 21 
NINO 11 
N334 r 
74400 NO 
7437a 110 
1416361 R 
375111 R 
775135. R 
Nss 0 
Nss 7a 
NMI 70 

741.5773 I1p 
111771 0 
N1S IL 
NNE N 
MSaO a 
)allo 0 
WSW IN 
N/s70 Nfs IN 
NAM IO 
MANN 0 
74130 1 T Nis 0 
7463371 10 
N1774 300 
Mml 10 
M1711 X 
NUN 1 R 
MANS 1 R 
ULM 20 
Palla h R 
74961 It0 
N609 I x 
ILM7 , Y 
91.194 lr 

MULTI TURN TRIM POTS 
50 OHM 

100 OHM 
1000 OHM 

3/$2.00 

POSTAOS RATIS 
ADO 10% FOR OROOCS I744048 991 
ADO SU FOR ORDERS 501WEE5 1261 5 910 
ADO 3% 600 010451 ASOVS 9551 

TERMS 109 CM/SNOW MASS 54140 C4401 SINO 5 26 700 DL, ' .. 
W 1/014Y 011045 64140111M 76LlP104A 14A7(75NG 7RASS7 .S I, 

COD 50400451 08045 01 C.4464 5201 NCIeenS 145 HAM PSHiS1 

WARM W7 0104. 100 ST CAM1R1001 MASS 4217 

SOLID STATE SALES 
P.O. BOX 74 D 

SOMERVILLE. MASS. 02143 

TEL (617) 547 -7053 
WE 'HIP OVER OVER 977. 

OF OUR ORDERS WITHIN 
24 HOURS Or RECEIPT 

TOLL FREE 1.804343.5230 
FOR ORDERS OHL Y 

CIRCLE 23 ON FREE INFORMATION CARD 119 

A monthly of 1OO-plus pages.

SYNTHESIZERS

NEWSLETTERS

~
Z
c»
JJ
-<

119

741.S1OO .70 141..5221 1.50
741.5112 .fiJ 741S240 1.50
14L$ 113 .ec 141..S 241 1.50
741.S 114 .es 741SX2 150
741..S123 1.10 741SXJ ,.SO
741..5125 1.10 741S2'M 2.25

74lS125 .eo 741S246 225
741..S132 .1'5 741S2«i .96
741.S1315 .15 741S247 150
141S131 .!i15 741S2048 150 '
741S1J11 1.25 141..5251 .70
704lS1JB 1.49 741S253 .70
741..S141 1.95 741s:257 .70
741S 151 .1'0 14lS258 .80
741..5153 .70 141S2SS 2.00
14lS154 2.40 141S2fl6 .7'0
1415 156 80 141S273 1.60
741.5 156 .80 141S279 .80
741.S157 JKI 141..S28:I 1.8:)

141S1 5l1 80 141S28J .fKI
141S1Sl 90 741S290 .90
74LS161 .90 141S293 _90
741.SH12 .90 141S29ll 120
741..51eJ ..90 741.SJXl 2.00
74l$164 .90 1415J:ZJ 3.50
741..5166 .90 ~ .90
14l.S U15 1.510 74lS39l5 00
141S 1e9 2.50 141S3lS7 125
741.S11'O 1.90 1oClS3E18 90
141.5173 .90 741S373 2.00
141.S114 .90 741S314 200
741S11S .90 741S371 1.50
74l S181 1.!i15 741S3B6 .eo
741S190 90 141S390 1.10
7415191 90 741SJ93 1.10
741.5 192 90 741SB 2.50
Ul. Sl93 .90 741S525 1.15
741.5194 1.00 141S6lS8 1.50
141.S195 .90 141S570 1.20
141$1 9fi .90 I lLS". UO
741S197 .90 . 'L S98 1.50

TTlIC SERIES

SEND $ 2~ FOR OUR C....TALOG
FEATURING TRANSISTORS &
RECTIFIERS 145 HAMPSH IRE
ST .. CAMBRIDGE. MASS . 021J!1

111''"thkk wtth 1110'"~lng

4y,, ' x6y,, ' ... .. $1.96

TRANSISTOR SPECIALS

EPOXY GLASS VECTORBOARD

14 PIN HEADERS . .. .. ..3/$1 .00
16 PINHEADERS _ .40
24 PINHEADERS .. .75
4OPIN HEADERS.. .. 1.'0
50 PINEDGEBOARDCONN 3.95
40 PINEDGEBOARD CONN 3.00
26 PIN EDGE CARD CONN. . .•.• 2 50

7400 .30 7474 .50 74 164 .80
740 1 .30 7475 .50 741 65 .80
7402 .30 7476 .45 741 66 .90
7403 .30 7480 .45 74 170 1.60

7404 .30 7483 .50 74173 .75
7405 .30 7485 .70 1411 4 .55
7408 .30 7486 .55 14 175 .70
7409 .30 749 0 .50 74 176 .75
74 10 .30 749 1 .55 74 180 1.9 0

74 11 .30 7492 .55 74 18 1 1.90

74 12 .30 749 3 .55 74 182 .90
7413 .45 7494 .60

74 190 80
74 14 .50 749 5 .55 74 191 .80
74 16 .75 7496 .60

74 192 .80
7417 .75 7410 1 .50 74 193 .79
7420 .30 74116 1.50

741 94 .85
7425 .30 74121 .45 141 95 .45
7426 .30 74 122 .50 74 196 .75
742 7 .30 74 123 .55 74199 1.25

7430 . .30 14125 .50 7422 1 1.00

7432 .40 74 126 .45 742 73 .85
7437 .50 74145 .60 74279 .50
74 3B .90 74148 1. 10

74298 .65
7440 .30 74150 1. 10

74365 .80
744 1 .75 7415 1 .60 7436 7 .80
1442 .60 74153 .60 74390 .90
744 5 .80 74 154 1.60

75325 1.5 0

74 46 .80 74 155 .60
75492 1.05

7447 .80 7415 7 .60
9601 .75

744 8 .80 74 160 .85 9602 .75
7450 .30 74 16 1 .65 BT26 1.40

7472 .40 7416 2 .70 8T28 1.40

74 73 .45 74163 .70 8T97 1.10
8T9B 1.10 •

MUlTI TURNTRIM POTS
500HM 5K

l:g~~ 3/$2.00 ~~

2Nl307PNPGlET0 -6 «1
2H4Q4A PNPGHD-6 .... . . •. . . . •• .. •• .3/'1.00
HEPGmt4 - PNPGET0-3 85
n p 111 . ..•.. •. . • .50 T1P1 n .35
2NlI23J.NPN SWITCHINGPOWtR .•••••• . .• ,.S15
MRF-«04CMRFTRANSISTQRNPN•• ... .• .1'5
2HJ77.2 NPNSiTO-3 41.00
2N4S08PNP $lT().3 1.00
T1P 2!lf6PNPSI 70
2N2222 NPN SlT I)..18 • .••• . .•••• ... .•• •11., .oo
1HZ'¥11PNP SiTO·lI . . •. . . • ... •. .. . • .• 11. 1.00
2N3056NPN51TO·3 eo
:zN.D)4NPNSiTO-t2 • •• ••••••• • • • • •• ••71. , .00
2N39Cl5PNP SiT().82 . . . ...•. .. ... .•.. .1'., .00
2N5109PNP51TO·22O . . . . . . . . . . . . • . . . •. .•.5&
TlP 31B NPN51TI)..220 40
TIP328 PNPSiTO-22O . .•.. . . .• . .. ....•• .• .Cl
T1P 34 PNP S t. . .. . . . • . !i15
TIP121 PHP Sl U84 •• • • . «:1
np14INPN SiU97 ... .. ..•••. • . . • 1.00
BU205. • • • • ••• • .••. • • • • • • ••• •• • ••••••• .• 1.15
OPS2COO - DUALPOWEROARl. 43915
MJE305l5T .. •• : • •• •• . . . . . • . . ••• . . . . •• .• .eo

, 74lS SERIES

TRIAC's

C/MOS

TERM S :FOB CAMBRIDGE. MASS SEND CHECK
OR MONEY ORDER MINIMUM THEPMONE.
C O D PURCHASE ORDER OR CHARGE $20 00
MINIMUM MAll ORDER $500

SCR's

SILICON POWER RECTIFIERS

745SERIES
74500 .40 74585 1. 10 745169 1.7574502 .40 74586 .90 745 174 1.40
7450 3 .40 74589 2.20 745 175 1.4 074S<l4 .50 745 112 .85 745181 2.207450S .50 745 133 .50 745 182 1.7574S08 .50 745 135 1. 10 745 194 1.10
74510 .40 745138 1.25 745 195 '.50
7451 1 .45 745139 1.10 745240 1.00
74515 .50 745140 1.70 748241 1.5074520 .45 745 15 1 1.25 745257 1.30
74$30 .40 745153 1.10 745260 1.60
74532 .50 745157 1.25 745280 1.75
745 43 .85 745 168 1.25 745373 2.25
7455 1 .70 745 161 1.75 745374 1.7 5
74574 .90 74$ 163 1.40

4164-2 $5.95
4164-2 100/$550.00
4116-3 100/$100.00
2114-.3 100/$100.00

I .SA SA 35A PRV lA lOA 25A
100 .35 .40 1.40 100 .35 .00 1.40
200 .40 .50 1.111 200 .50 .00 1.90
400 .00 .70 2.40 400 .70 1.00 2.00
600 1.00 3.00 600 1.00 1.20 3.00

TANTALUM CAPACITORS
.22UF35V 5/$1.00 15UF16V 3/$1 .00
.47UF 35V 5/$1.00 JOUF6V 5/$1.00
.611UF35V 5/$1.00 33UF15V $ .50
lUF20V 5/$1 .00 47UF20V $.85
2.2UF 20V 51$1.00 6llUFI6V $1.00
3.3UF20V 4/$1.00 120UF 6V $ .75
4.7UF35V 4/$1.00 2OOUF20V $1.75
6.8UF20V 4/$1.00 150UF 16V $1.30
10UF 20V - $ .40 330UF10V $1 .75
22UF10V - $ .30

2N3820 PFET . . . . . $ .45
2N5457NFET . . $ .45
2N2646 UJT.. .. $ .45
ER 900 TRIGGER DIODES. 41$1 .00
2N6028PROG.UJT. . $ .65

DISCCAPACITORS
.1UF16V . .101$' .00 1001$8.00
.O,UF35V ......161$1.00 ... . 1001$5.00

PR INTED CIRCUIT BOARD
4"'x 6"'DOUBLES IDEDEPOXYBOARDED'I,."'THICK
$.60011. . . . . . • . 5/$2.60

4001 - .40 4Q2I . .1O C77 · .50 74C14 - .10
4100'2 · .40 4O:2t . 1.00 8 1 - .40 74C20 · .40
4001· .11I 4QJO . .1ll 4012 · .40 14CJ2 · .10
It#f1 - .40 4OJ4 . 1.15 4013 · .10 14C42 . 1.00
400t · .70 «136 - 1.00 .. . 1.15 74C74 . .11I
400t - .50 4010 - 1.00 4601 · .M 74C7t · 1.00
4010 · .10 4042 -.10 .45Q3 . 1.50 74C13 · 1.25
4011 · .. 4043 - .10 .,0 ·1.00 7~ - 1.40
4012 · .• 4OM · .to esu . 1.00 74C11 · .70
4013 · .10 4041 - 1.20 .., 4 _ 1.25 74Ct3 · .7'0
4014 · .70 4047 · 1.50 4IS15 · 1.50 14C154 • 2.50
4015 · .10 4041 · .10 . 1. · 1.00 74C1S1 . 1.75
4Ct11 - .10 4Ol5O . .10 . ,1· 1.00 14CllO · 1.20
4017 • 1.00 4051 · 1.00 4520 · 1.20 74C'1 ' . l.15
4011 · .70 4Ol5i2 - 1.00 4621 - 1.00 14C113 · 1.15
401' · .10 4053 · 1.00 4131 · 1.25 74Cln · .15
4020 -.10 4010 - 1.00 4M3 • .1O 74<:174 · 1.11
4QtI · .1ll 4OM "1O _ - .15 14Cl" · 1.1'
4CI22 • 1.00 «)II -.50 74COO · .«I 74C1t2 · 1.30
4023 ·.«1 «IIt · .50 14C02- .«I 14CtOl - .10
4024 · .70 4070 -.50 74<»4· .50 14Ct02 · 1.00
402S . .«I «I11 · .1iO 74COI- .to 14Ct14 · 1.15
4021 · .16 4072 -.150 14Cl0 · .40 74CU1 · 3.15
4021 · .10 «111 • .•

PRY lA JA 12A 50A 125A 240A
100 .OS .'4 .36 .00 5.00 6.00
200 .06 .17 .50 1.30 7.00 9.00
400 .09 .25 .es 1.50 10.00 12.00

100 .11 .30 .1Il 2.00 13.00 15.00

eoo .13 _36 1.00 2_50 16.00 18.00

llXXl .zo .46 , .25 3.00 ~.OO 25.00

REGULATORS L..M3:EK • •• • .• •$4.00

LM338K •• . . ' 5.75 323KILA1«l6J . . . •$1.75
LM317T . . . . • . • 1.36 LM3CfiG .. . .. . . .. $ .75
78L05, 78L12.. . . . • .40 340T-6.6, 8. 9, 12.
123 . . ..• . . . . . . . .• .60 15. 18or 24V . . . • .75
320T5 , 12.1501'24 $ .86 LAS1. 12 + 12V
lM337T..... .. ..•, 96 JA .......... .. $3.~

FUll WAVE BRIDGE 12'1 DC RELAYS

PRY 2A 6A 25A TIlSlZE

1 140 S.P. 1200oh m coi l
80 130 220 .75

400 100 165 330 D.P. 400 ohm co il
600 130 190 440 .96

3.50 ea .

CRYSTALS

2.000 6.144
3.000 a.CO)
3.579 10 .COO
4.000 18.(0)
5.ClOJ 18.432
6.(0) 20.(0)

INTER
FACE

&
DRIVERS

NO.3J
WIREWRAP
WIRESINGLE

STRAND
'00' ... $' .40

1488 1.50
1489 1.50
813:1 2.50

:: ~.~ t-- - ....--"'------ ~:.:::.:~~~~~.;.;.;,.:...:.:~

ll834 2.00
8B37 2.00
MM53J1 7.96
BRl941L 8.96
CRTIi037 18.95
MM5300 2.60
TR1002B 3.96
PT14n 6.96
AY3-101505.75
AY5-1013A3.75
AYfNOCO 9.95

20KV DIODES
250mao$1.95

DB CONNECTORS
D8 9P - $2 .00 D825P - $2.40
DB9S ~ 3.00 08255 ~ 3.20
HooDS- 1.10 HOODS· 1.10

DIPSWITCHES
CTS 206- 4 4 POSITION .75
CTS 206- 7 7 POS ITION .95
CTS 206· a aPOS ITION .95
CTS 206-10 10 POSITION 1.25

DIP
SOCKETS 20PIN .25
8 PIN .10 22PIN .25

14PIN .15 24PIN .25
16PIN .18 28 PIN .35
18PIN .20 4O PIN .4O

1010 - SPOT - 1.00
2010 - DPOT - 1.40
20IP _ OPOT - CENTIER Off 1.10

8251 4.50
ll2S3 5.96
8V9-6 6.96
8256 ·5 6.96
8257lAM9617) 7.96
8259 5.96
ll:Il8 25.00
8355 12.96
6602 5.75
Z8JAC PU 4.75
Z808CPU 12.96
Z8)AS10 10.96
Z8)A P10 4.96
ZOOACTC 6.75
TMS'BZl NL 9.96
E8X3L 12.96
6846 13.96
EB:9 6.96
6810 2.50
6821 2.96
eaoo 2.96
6875 4.50
EB:OJlB ~.50

DISC
Cont rolle rs

1m . . 16.50
1791 . . 25.00
1793 . . 35.00
1796 . . 45.00
1797 . . 45.00
D765C 16.96

RAM's
2101A.... 1.50
21L02-3 .70
2111A 1.95
2114-2 l AO
2147-3 2.EO
TMS3400 1.75

~~=l ~:i: ~----1
MK4006-11 1.25
MK48:Q 5.96
41(8-3 1.rD
411&15 iso
4118-4 5.53
5101E 2.96
Z8104-4 2.50
6116-3 6.75
4164-15 6.96
3242 6.00
811$1·12 6.lE

POS TAGE RATES

.0\00 10% FOR ORDERS UNDER $25.00
ADO 5% FOR OROERS BETWEEN $25 .00 & $50 .00
AOD 3,. FOR ORDERS ABOVE $5000

IN4148 (IN914) 15/1 .00

FLAT
RIBBON
CABLE
GRAY

28 gauge

26conducto r
.6O/ft

40 conducto r
.9O/ft

60conductor
1.25

TOGGLE
SWITCHES

W IRE WR AP
SOCKETS

1 ~ ~:~ :~:
' 8PIN .65
20 PIN .90
24 PIN 1.'0
28PIN 1.25
40 PIN 1.80

1141 1-1RDETECTOR 3/$1.00
FP 100 PHOTO TRANS $ .50
RED LED's.2" 8/$1.00
YEL.GREEN orAMBERLARGE LED's.2". .6/$1.00
RED-GREENBIPOLAR LED $ .90
RED-YELLOW BIPOLARLED $ .90
MLED92 IR LED $ .40
MRD14B PHOTO DARL. XTOR $ .50
MCT20PTO ISOLATORS $ .00
4N260PTO ISOLATOR $ .40
1WATTZENERS:3.3. 4.7. 5.1 . 5.6.6.B.

8.2.9.1,10.12,15.18.or22V 6/$1 .oo

SHIFT
REGISTERS
MM 1'*XZ 1.75
MM 1«D 1.75
MM1«>4 1.75
MM5013 2.50
MMfaii 2.50
MMfai6 2.50
MM5Ci57 2.50
MMrofJ) 2.50

ROM's
2700 3.EO
2716 + fN 4.96
zrs: 7.~

= ·2 9.00
21>32 7 .~

2764 9.96
271:11 22W
82S23 t.ss

163311 1.~

825126 1.96
82S1X1 1.95
J628A-3 3.00
AM9214C 2.96
82!<Xi 1.25
745474 3.96

CPU'S &
SUPPORT

CHIPS
8Jl6 4.96
8X39 6.96
8B)A 2.75
lIOfl6,6, 7!iJ
0Cll6 22W
AMD2901 8.96
8202 19.96
8212 1.8>
8214 aeo
8216 1.75
8224 2.25
8226 1.8:>
8228 3.50
8155 6.00
8156 8.96
8237 14.00
8233 3 .96
87'55 19.96
8250 10.96

OAOOBEQ _ 3.75 ' LM377 - 1.60 LM1310 - 1.60
TL 06 2 cP _ .96 LM380 - 1.20 1456 - .8 0
TL 064 CN - 1.50 LM384 - 1.6 0 1458 - .50
TL 07 2 - 1.25 LM386 - 1.20 LM1800 - 1.75
LM20 1 . 75 LM387 - 1.25 LM29 0 1 - .95
LM301 n 48 .30 LF398A - 3.50 CA3018 - 1.95

~~ :::~ ~::~ : :~~ =~AT: ' :~ ...---------------t
LM310 - 1.10 LM556 - .90 CA3089E _ 1.75
LM311 - .80 558 - 1.2 5 AD27 oo LO 4.95
LM318 - .95 565 - 1.25 CA31 40 _ 1.00
LM319 - 1.30 566 - 1.25 3900 - .50
LM324 -.80 567 - 2.50 LM3909 - .80
LM339 -.90 709C - .BO 4136 -.86 f-----------------
LM348 - .90 LM710 - .60 N559 6 A _ 1.50
LF351 - .BO 711 CH - .40 D630 3B - 1.75
LF355 - .90 733 - .95 8038CC - 3.90
LM358 - .50 74 1CV - .40 LM13080 - .95
LM361 - 1.75 747 - .50 8700CJ _ 5 .95
LM370 - 1.60 CA758 - 1.75 CA3080 _ 1.00

CIRCLE 23 ON FREE INFORMATION CARD

. .
. ~ . TEL (617) 547-7053

. SOLID STATE SALES WE ~H I P OVEROVER95"-

P.O. BOX 74 0 OF2~~~~~~~~SR~~"J:~~
(, SOMERVILLE, MASS. 02143 rou raee H'OO.343--

. FORORDERS ONLY .

SATELLITE
TV

MAGAZINE

SUERIOR UHF PREAMP KIT

Solid state with controls for rever
beration and room size .
EVERY ORGAN SHOULD
OWN ONE. Send for frtlt! f/yer -

DEVTRONIX ORGANS.INC.
6101WAREHOUSEWAY

SACRAMENTO. CALIFORNIA 95826 De t. B

MOST advanced UHF preamp kit ever to beoffered!
Unit will drastically improve picture quality of all
UHF-TV stations and even find stations you never
thought existed. Great for generating that extra gain
decoders need for maximum stability. Kit includes
all parts, power supply, enclosure and instructions
for only $29.95. Free postage/handling for prepaid
orders, COD's $1.75, catalog $2.00. HOWARD RE·
SEARCH AND DESIGN, PO Box 204, Ellicott City,
MD21043. (301)-456-8166.

COMPUTERS

LOWEST Prices- Prodelin (Ma-Com) DH dishes,
KLM, Satellite America, and more . Whol es ale
prices. AMERITEK SYSTEMS , 3650 James St.,
Syracuse, NY 13206 (315) 433-6050.

COMPLETE plans for five professional music syn
thesiz ers- bass, monophonic, duop honic, duo
phonic four voice, and polyphonic. Send $15.00 to
SYNTRON, 1075 'h Mill Road, Helena. MT 59601.

ROBOTICS BOOKS

48K computer us $380.00, and hundreds Apple
compatible software. Details US $1.00. RELIANT,
PO Box 33610, Sheungwan, Hongkong.

Product Information - Test Reports
Antenna Installation - Legal Aspects

Satellite Television -
the growth industry of the '80's.

Send $1.00 for sample copy to

SATELLITE TV MAGAZINE
P.O. Bo x 2384 · Dept. R - Shelby, HC 28150

ROBOTICS books- design, theory, construction.
Send $1.00 for catalog. KOHN, RE1, Box 16265,
Alexandria, VA 22302.

FREE! Sample issue of Electronic Systems
Newsletter, a month ly publication written especially
for the electronics hobbyis t/experimenter. Fascinat
ing projects, new ideas and sources. AF PUBLISH·
lNG, Dept. R, PO Box 524, So. Hadley, MA 01075.

LNA'S 120 deqree$269.00.Write for lowest satellite
component prices. SATVISION, Box 11, Alvin, IL
61811.

structlon manuals, schematics, ci rcu it boards!
Send stamped envelope: XANDI, Box 25647 ,
Dept. 21T, Tempe, AZ 85282.

SATELLITE 1V VIEWERS
Get the most complete w eekly listings.

Send $1 fM semple copy. ®

!~no~'t':: 0
. P.O. Box 308, Fortuna, Calitorrue 95540

100-351. 9997 (u .S.) .100.516-1717 (C.IIf .)
707-715.1476 (.11 others)
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SKYFOX 
State-of-the-Art Excellence 

SKYFOI DESIGN PERFORMANCE FEATURES 
Gain SS cb Frequency 1 9 2 S GH2 

Range SS Woks maximum Tuning channels 2 6 
20 inch Parabolic 

doh antenna 60 R cable 
Coble odopters, 

mounting brackets 
and hardware included 

Illustrated rnstnxbons 

Receive movies. special presentations and educa- 
tional broadcasts -ALL FREE -with the SKYFOX 
deep fringe microwave receiver for homeowners 
outside the service area of microwave TV stations 
SKYFOX receives up to a distance of 55 miles 
From microwave transmitters located on buildings 
or towers in almost all medium and large size 
cities SKYFOX does not receive Cable TV or 
satellite transmissions 
SKYFOX I S 79.95 mot pictured 25 mite line of stet 
SKYFOX II $109.95 as shown 55 mile lire of site) 

ORDERS ONLY: Toll Free 1 -000- 323/1327 
For Internsabon Call: 1-312344 -0104 

Visa Mastercharge accepted COD cash or Money Order 
only When ordering by mad Money Orders or Cashiers 
Checks only Personal checks. wait 4 weeks for check 
clearance 

90 day warranly COnd,bdnal money back guaranlse 

S.E.I. Inc. Available by 

657 Academy Drive Mail Order Only 

Northbrook Illinois 60062 

CIRCLE 64 ON FREE INFORMATION CARD 

CABLE -TV EQUIPMENT HOME ROBOTS 
DESCRAMBLERS for cable TV model TX -200, 
amazing price. only $79.95 compatible with Jer- 
rold Starbase -3 or any gated pulse system. Au- 
tomatic gain control. Highest quality compo- 
nents. One year guarantee. Other types 
available. Deluxe catalog S3.00. TELTECH. 120 
Wall Street. Suite 1044. Dept. RE 1. New York 
1005. 

TI -99 4A SOFTWARE 
TI -99 4A owners Send for tree catalog of nva and 
exciting. low cost software. DYNA. Box 690. 
Hicksville. NY 11801 

EPROM PROGRAMMING 
SERVICE 

EPROM programming sevice for hobbyists and 
commercial users All common EPROM types 
Write for complete listing and price information 
ELECTRONIC COMMUNICATIONS SERVICES, 
PO Box 441. Franklin Park, IL 60131 

FREE LCD WATCH WITH KIT 
LSR UHF converters with AGC: gated pulse wave 
BT -1 (speaker box), 5115 00 Sound out from the TV 
type. Deluxe IIB sine wave. 5100.00. news I F sin - 
ewave. $55 00. Digital Z FV -5. $175 00 Quantity 
discounts Plans large SASE (54 cents postage) 
Free shipping handling for prepaid orders Store at 
3806 W Lawrence (1 -312) 588 -8828 267.3455 
LSR ENGINEERING. Dept RE. Box 6075. Chi- 
cago. IL 60680 -6075 

USA PAY-TV STATIONS 
ZENITH manufactured SSAVI UHF converter man- 
ual Explains how to turn -on boxes that were shut -oft 
and override the addressability to receive all pro - 
gramming tiers Send $15 00 VIDEO ELEC- 
TRONICS, 3083 Forest Glade Dr . Windsor, Ontario. 
Canada N8R 1W6. Zenith converters (the real Mc- 
Coy) available Call (519) 944.6443 

JOIN the personal robot revolution Meet Heaths 
Hero -1 and RB Robots RB5X at CAL - ROBOT. FO 
Box 5973. Sherman Oaks, CA 91413 (81B) 9O 
0721 

STOP 
bO0t1.I MN RSi Snail . CAACi,OR . . 

NISR OA . COnnOLf FORI. RS i STOPS TOPS iC' MfJ TwrO R fll. rtaES. iTS. Lin 
TANA 

. CA11MwTS TS 
SF ieEruNMLii. FOR CUR CATALOO v CAMP 

ISO. i,oET OR SEMI A STAR TOR C.11 rL,Q II POUR 
TWIN AFFOl10 tiUR LO. wlCIS i.e.. OUJMgnrtE 

Daytapro Electronics. Inc. 
30211N. WILSHIRE LN.. ARLINGTON HTS.. ILL. 60004 

312470-0555 

Electronic 
ORGAN & PIANO KITS 

For Free Info Pack 
Call Toll -Free 
800-233-3865 

WERSI USA 
Dept. M 38 P.O. Box 5318 

Lancaster, PA 17601 

MICROWAVE TV ANTENNA SYSTEMS 

Freq 2.1 to 2.6 GHz 34 db Gain + 

TWO YEAR WARRANTY 

PARTS & LABOR 

COMPLETE SYSTEMS 
(as Pictured) 
Commercial 40" 

Rod Style S 89.95 
Parabolic 20" 

Dish Style S 79.95 

COMPONENTS 

Down Converters 
(both typen S 34.95 

Power Supplies 
(12V to 16V1 S 24.95 

Data Info (Plans) S 9.95 

CALL OR WRITE FOR 

KITS. PARTS. INDIVIDUAL 

COMPONENTS 

We Repair All Types Down 
Converters & Power Supplies 

Phillips -Tech 
Electronics 
P.O. BON 34772 
Phoenix. AZ 85067 
(602) 265-8255 

Special Quantity Pricing 
Dealers Wanted 

C00'S 

CIRCLE 29 ON FREE INFORMATION CARD 

COMPUTERIZED 
THERMOSTAT 

FULLY PROGRAMMABLE GUARANTEED TO 

REDUCE YOUR HEATING -COOLING BILLS 30 -50° a!! 

For Home or Office 
Patented Microprocessor 
Up to 6 settings a day. 7 days 
per week 
Simple one - button operation 
Simple 10 minute installation 
for do- it- yourselfer 
Qualifies for 15' Energy 
Tax Credit 
Warranty 

COMPLETE 
UNIT 579.95 
KIT 
FORM 564.95 
INCL. 52.50 FOR SHIPPING 

D,ir'enswns 5 3 8 w 14 12 N a 13 18 0 

Zt V Systems Not Or 2 Stage Nkr Ptens 

41110 

Dealers Wanted 

COWS 

EXCLUSIVE 3 WAY GUARANTEE 130 ay money back ro hassle luaramet 2 One year 
money Dack performance guarantee It ;NOW! stye at lent the cost of the unit in a year MAGIC 

STAT will owe you a lull refund 3 Three year warranty on pans and SeknInshp run aRuls 
multi each MAGIC STAT IGuaamee appiy to campiele units only I 

KCSELECTRONICS 
CORPORATION 

P.O. BOX 33205 
PHOENIX. AZ 85015 (602) 274 -2885 

Call or write for FREE 
Semiconductor Parts & Products Catalog 

CIRCLE 83 ON FREE INFORMATION CARD 

CABLE-TV EQUIPMENT
OESCRAMBLERS for cable TV model TX-200,
amazing price, onl y $79.95 compatible with Jer
rold Starbase-3 or any gated pulse system. Au
tomatic gain contro l. High est qu ality compo
nen t s . One yea r g uarantee. Ot he r types
available. Deluxe catalo g $3.00. TELTECH, 120
Wall Street , Suite 1044, Dept. RE 1, New York
1005.

TI-99/4A SOFTWARE
TI-99/4A owners. Send for free catalog of new and
exciti ng, low cost software. DYNA, Box 690 .
Hicksville, NY11801.

EPROM PROGRAMMING
SERVICE

HOME ROBOTS
JOIN the personal robot revolution. Meet Heath's
Hero-1 and RB Robot's RB5X at CAL-ROBOT, PO
Box 5973, Sherman Oaks, CA 91413 (818) 905
0721.

STOP
LOOKING FOR RESISTORS , CAPACITORS , DIODES , MCTDtS
HARDWARE , CCJHTROLS , f"OWI:R R E S I S TORS . TRANSISTORS .
IC'S, TRAHSFCJRMERS , FUSES . K ITS , L ED'S . CABINETS .
S£N:) $ 1 .00 (REFUNDABLE ), FOR OU'I CATALCXio OF OVER

1100 I T EMS OR SEND A S T AMP FOR CXA" F LYER , 1. HOUR
T U'n'I~ T IME · LOW PRiCES · 1 0 0 '110 GUARANTEE:

De ytepro Electronics, Inc.
3029 N. WILSHIRE LN ., ARLINGTON HTS., ILL. 60004

312-870-0555

Avai lab le by
Mad Order Onl y

Receive movies, specia l presentat ions and educa
t ional broadc asts-ALL FREE- with the SKYFOX
deep frin ge microwave receiver fo r homeowners
outside the service area of microwave TV stations.
SKYFOX receives up to a dista nce of 55 miles.
From mic rowave transmitte rs located on buildin gs
or towers in almost all medium and large size
cities . SKYFOX does not receive Cable TV or
satellite transm issions .
SKYFOX I $ 79.95 (no t pic tured , 25 mile nne of site)
SKYFOX II $109.95 (as show n. 55 mi le nne ot sit e)

ORDERS ONLY: Toll Free 1-800-323/ 1327
For Inlorma tion Call: 1-312 /56 4·010 4

Visa , Ma sterch arge accept ed . COD, cas h or Mone y Orde r
only. When orderi ng by m al l, Money Orders or Cash ier s
Checks only . Person al chec ks. wa lt 4 weeks for chec k
clearan ce.

90 day wa rranty . Condi tio nal money back guaran tee

S.E.I. Inc.
657 Ac ademy Drive
Northbrook . Illino is 60062

CIRCLE 64 ON FREE INFORMATION CARD

EPROM progra mming sevice for hobbyists and
commerc ial users . All common EPROM types .
Write for complete listing and price information .
ELECTRONIC COMMUNICATIONS SERVICES ,
PO Box 441, Franklin Park. Il 60131.

FREE LCD WATCH WITH KIT
lSR UHF converters with AGC: gated pulse wave
BT-1(speaker box). $115.00. Sound out from the TV
type; Deluxe l iB sine wave. $100.00; new! I. F. sin
ewave, $55.00; Digital ZJFV-5, $175.00. Quantity
discounts. Plans: large SASE (54 cents postage).
Free shipping/handling for prepaid orders. Store at
3806 W. l awrence. (1-312) 588-8828 /267-3455
LSR ENGINEERING, Dept. RE, Box 6075. Chi
cago. Il 60680-6075.

USA PAY-TV STATIONS
ZENITH manufactured SSAVI UHF converter man
ual. Explains how to turn-on boxes that wereshut-off
and override the addressability to receive all pro
gram ming tiers . Send $15.00. VIDEO ELEC
TRONICS, 3083 Forest Glade Dr.,Windsor, Ontario,
Canada N8R 1W6, Zenith converters (the real Mc
Coy) available. Call (519) 944-6443.

Or write
for more

information

WERSI USA
Dep t . M 38 P.O , Bo x 5318

Lancaster . PA 17601
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,`\I\\ MULTI-CHANNEL 
MICROWAVE 

Complete Antenna Systems from $69" 

Full 800 Mhz Range 
Tune 1.9 -2.7 Ghz 
Includes all 

ITFS Channels 

DEALERS WANTED 

COO s and Credit Card 
Orders call TOLL FREE 

1- 800 -247 -1151 

GALAXY 
ELECTRONICS 
6009 N. 61 Avenue 
Glendale. AZ 85301 
1-602-247-1151 

" 1 

NW 
GOLD STAR 

I. (Ill r 
SILVER TELE 

',TAR STAR 

STAR II lai 

HIGHLY ONE -MAN PROFITABLE 

ELECTRONIC FACTORY 
Investment unnecessary knowledge not re 
qutred. sales handled by professionals Ideal 
home business Write today for facts' 

Postcard will do, Berta -RE -X. Box 248, 
Walnut Creek, CA 94597. 

Are you supporting 
yourchild's drug habit? 

An ounce of pot costs about 60 
dollars. 

Coke. a lot more. 
Quaaludes run about 4 dollars each. 
And if so many children are using 

drugs. they're spending a lot of money. 
Where are they getting it? 
Point is.. your children might be 

spending their allowance on something other 
than video games. 

Learn about drugs. Watch for the pos- 
sible signs. Sleeping a lot. Listlessness. Poor 
marks in school. Lack of school attendance. 

Most of all, show your child that you 
care and you're concerned about the possi- 
bility that they may be using drugs. 

And send away for our booklet. 
"Parents: What You Can Do About Drug 
Abuse.' Write Get Involved, P.O. Box 
1706, Rockville. Maryland 20850. 

Get involved with drugs 
before your children do. 

s A public service of this publication 
and the National Institute on Drug Abuse. 

BEC Electronics 
P.O. BOX 461244R 

GARLAND, TX. 75046 
(214) 487 -9031 

OVER 45,000 SOLD SINCE 1977 
SOUND EFFECTS KIT 

Special 

This unit uses the 11 76477 
IC and after the toss 
a.srmM% I. r ompleted You 
will be able to reprrulu <r al- 
most any sound sou want' 
Qualils PC board and all 
necessary components are 
prosided. All sou nerd to 
add Is.1 speaker The circuit's 
ul the kit pros ides sou with a 
Pulse Generator. MUX 
Oscillator & Comparator 
to make more i omph.s 
soums a snap Programming 
,samples pros idrd to help 
you get used to using I he unit. 

TERMS 
( uO MWL'I l20 00 ADO WO FOR CODS 
UPS DELIVERY ADDRESS MUST ACCOMPANY ALL CODOROFRS 
$1.00 HANDLING ON ORDERS UNDER s16.00 
VISA. MASTERCARD OR CHECK 
ADO 01 FOR SHIPPING 
TEXAS RESIDENTS Ann 5% STATE SALES TAX 
ALL FOREIGN ORDERS ADD 251 FOR SHIPPING 
(CANADA 151) NO FOREIGN COOS 
(.AI I 1:111, 11' 9711 10 PI AC1 CREDIT CAROM COD ORDER 

SUPER MUSIC 27.95 
MAKER KIT 

IS WATTS 
O17TP1.T' 

1l I I 1)1 S 
( A',1 & 

ROM F. 

ORDE R 
kSM-07 

This popular kit is great 
for tar born* or door- 

bell applications We inc lude 
1:5011s all components and quality PC 

DC AMA 
AMAX'S \PFA board. You'll e our cam; ioloilo. 
SOT INCLLDI I) assrmbs instructions The par kage 

pri< e inc ludes the kit. case w Iront panel 
tune %eke(tion swift het, and a preprogrammed 2708 
memori chip (ROM) with AS additional tones. (60 total). 
Additional ROM's are available for 9 95 to 14 95 ea. 
11 istinq sent wish order). Order Now' Offer epires 
lanuars 31, 1984' 121.'AC transformer is asa,lehle. 
Order 1N.20 260 ea 

1111 1100AK K.StIK)1 
11,tER 

BATTERY LOW 

DFFI :CTIVE 
PICK -UP 

DEFECTIVE 
MODULE 

1FSTS. Battery Condnirm, 
Pick -up Coil, Ignition Module. 
and HIV Coil 

11.88 eachl.lo order 

(WINDSHIEI D.'s\ 
WIPER DELAY 

C.irglet a.rrwMd PC 
rd wih K-. trim .td 

oo.wrol mat wlvm.t. 
CC.mplett pok u.totn 
molded pt.w. ,molded tia 
Mat Ltt and k.td.. 
sp.rt.1 i.rr.decOm. 

s.9s 
Order AS41 

<MK PROM (It tltlta.hlit1MM11,w1111\tAtt,<M11111, 
,1 \I, 5at pill NI i 1\ 1,1 nMIN K 1 MI 1. 0101 

THE BEST DEAL! 
I his hand held Automo- 
tive Tester r hec k and 
I.... the fun. tions listed 
below raids and quit leis 
I he original manulac 
lure, sold oser a million 
onus in 1953 at 1995 ear h 
Instructions and charts 
are printed on the bar it of 
each unit This tester will 
.ose hours of frustration 
and pas for itself the first 
lime used' E'nil. are all 
new. 1001 guaranteed 
for 911 days ham date of 
purchase. 

ORDER: AS-25 
QVBEFORE JAN. 31. 

18.50 FOR BOTH! 

Aado a L Sty\ 
N. 7W Aida output 

ICL 1001 99/7DAI002 
2W Audo. output 
Order. ICI -DWI 1.25 
I MIDI t o.., s pot 
Op Amp 
Ora.. IC241A 19 
CD NII ( manor, S 7 se9 

` dim odrr Mort IC Ilan. 
\MMr ICL -IS15 .41?) 

% TELEPHONE \ / TRANSFORMER\ 
RINGER SEMI KIT 
Common .peo ml MI 21204 
tom rinser I( and o ows 
ponrnr to buad. p4...ni 
tom ,,se.lor.our ;Mom 
1 p9 ,a Mri..nd. m. u,t. 
O,Mr KTR41S 2 S 

7 SS ea 10'41130 

24 VAC 11A e 
12 VAC IA 

s VAC M2A 
( mmpletrA Sltirldrd 

I ls yAC Prsrs 

` P( Iiwrd (or 
4.bm,e 

(1R(N R TS-50 \(hder CR1 2. N/ 

After Xmas Sale 
from Components 

Express . . . 

COEX 80 F T 
Parallel 
Printer 

utter Eagles Jan 31 1963 

'Bulk Boxes of 100 Diskettes Tyvec 
Sleeves Available 

"Bulk Boxes of 100 Diskettes w Hub 
Rings Tyvec Sleeves Available 

Kiss Your Computer For The Holidays 

Components Express, Inc. ,. 
'380 E EOopoSanta Ana Cas, 92703. 04 1503972 r.. no sis tan 002.Or Wa m o..r num. r can cires Omit Cam WO COD roe Im. an. Cat w.trl rs map.. 
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f:tII A pub lic service of this publication
~ and th e Na t ion a l I ns t it u t e on Drug'Abuse .

Get involved with drugs
before yourchildren do.

~z
c
~
:0
-<

TR AN SFORMER

24 VAC@ 3A •
12 VAC @ 1A . ,11

6 VAC @2A 

Complete ly Shielded!
115 VAC Pri mary

7.55 ea 10/ 68 .50
ORD ER, TN .J O

LM l808 Audio IF & Sep
a rate 2W Aud io ou tp ut
ICl · 1808 .99/T DAl OO2
2\\1 Aud io out put
O rd er: IC L- l 00 2 1.25
LM301 Linea r 8 pin
OpAmp
Order: lC L..ol A .39
CD 4433 Counter & 7 seg.
decoder/ d river IC Hou s e .
Order: ICL -4433 .69

After Xmas Sale
from Components

Express'..

WINDSHIELD
WIPER DELAY

TELEPHONE
RINGER SEMI KIT
Conta ins s pecial ML8 20 4
tone rin ger IC a nd co m
po nen ts to build a pleasan t
ton e ringer fo r you r phone.
5 pgs . o fsp ecs a nd ci rc uits.
Ordu : KTR..oIS 2 .50
PC Boa rd for above
O rd er: PCB·.(J] 2 .00

Complete a s u mbled PC
ca rd with IC , rela y, a nd
co ntrol with schematic.
Complete with custom
molded plastic case with
brac ke t a nd hardwar e.
S peci a l introductory
price! 5 .95

Ordu : AS-OI

' Bulk Boxes of 100 Diskettes Tyvec
Sleeves Available.

" Bulk Boxes of 100 Diskettes wlHub
Rings. Tyvec Sleeves Available.

EI 1" C l RO~IC IGl\ITlO~

TLS TER

TERMS
• COD MINIMUM $20.00 • ADD $2.50 FOR COD 'S
• UPS DELIVERY ADDRESS MUST ACCOM PANY All COD ORDERS
• $1.00 IIANDLING ON ORDERS UNDER $10.00
• VISA. MASTERCARD OR CHECK
• ADD 6'\0FOR SHIPPING
• TEXAS RESIDENTS AnD 5% STATE SALES TAX
• All FOREIGN ORDERS ADD 2S'. FOR SHIPPING

(CANADA 15'\0)NO FOREIGN CO D'S
• CAll (214) 487·9031 TO PLACE CREDIT CARD OR COD ORDER

THE BEST DEAL!
Thi s han d held Automo
tive Tester c hec ks a nd

This un it uses th e T I 76477 tes ts the fun ction s lis ted
IC a nd after t he easy~ be low easily and qu ickl y.
assemb ly is co mple ted you ...- The o r igina l manufac-
w ill be able to reproduce al- t ure r so ld ove r a million
mos t any sound yo u wa nt ! un its in 1983 a t 19.95 each.
Quality PC board and all Inst ru ct ion s an d charts
nece s sary components a re are printe d o n the back o f
provided . All yo u need to each un it . Thi s teste r will
add is a s pea ker.Th e ci rc uit ry save hours of fru str ation
of th e kit provides yo u with a an d pay for itself the first
Pul s e G enerator , M U X tim e used! Unit s a re a ll
Osci lla t o r & Comparator new. 100% guaranteed
to ma k e mo re c o m p le x T ESTS : Ba ttery Cond it ion, fo r 90 days from date o f
so unds a sna p. Pr ogram min g Pick -up Coil, Ign ition Module , pu rchase.
examples pro vided 10 help and HV Co il ORDER: AS -25
you get used to using th e uni t. 11.88 each"order~ BEFORE JAN. 3 1,

27 .95
""f'AY 18 .50 FOR BOTH!

SUPER MUSIC
MAKER KIT

I '

:::::::: , ::: : ::a.

INCLUD ES
CASE &

RO M C HIP
ORD ER

G> KSM-03

Cit. ~~ Thi s popula r kit is gre a t
({o tt ~'" fo r c a r horns or door-
~~ b ell a pp lica t ions. We include

all co mponents and quality PC
board . You'll love o ur easy to follow

NOT INC LUDED assembly ins tr ucti on s . The pac kage
price includes th e kit , case w/f ro nt pan el

tune selec t ion sw itches, a nd a p repro grammed 2708
memory chip (ROM) with 3S ad ditio na l tun es; (60 tot al).
Addit iona l ROM's a re availa ble for 9.95 to 14.95 ea .
(Listing se nt with orde r). O rde r No w! O ffer ex p ires
January 31, 1984! 12VAC trans former is availabl e,
Order TN-20 2 .60 ea .

OVER 45,000 SOLD SINCE 1977!
SOUND EFFECTS KIT

BEe Electronics
P.O. BOX 461244R

GARLAND, TX. 75046
(214) 487-9031

18.50 e a .

2 /34.50

Specic.\

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

.,
GAllXY
ELECTRONICS
6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247-1151

~~. M~~1IR~~:V~EL
*****************************
CompleteAntenna Systems from $6995

Full 800 Mhz Range
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED

COD's and Credit Card
Orders call TOLL FREE

1-800-247-1151

Investment unnecessar y. knowledge not reo
quired . sales handle d by professionals. Ideal
ho me business Write to day for fact s'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

AreYQ~supporting
yourchilds drughalilt?

A n ounce of pot costs about 60
d olla rs .

Coke, a lo t m or e .
Quaaludes run about 4 d oll a rs each.
And if so many chi ld re n a re using

drug s , they're spen di ng a lot of mo ney.
W here a re t hey getting it?
Poin t is , your ch ild ren m ig ht be

spending their allowance on somethi ng other
t han vi deo games.

Learn a bo u t drugs. Watch for t he po s
si b le s ig ns . S leeping a lot . L istles sn es s . Poor
marks in sc hool. Lack of school attendance.

Most of a ll, s how your chi ld that y ou
care a nd you 're co ncerned about the possi
b ili ty that they m ay be u s in g d rugs.

A n d send away for our booklet ,
"Parents : W hat You Can Do About Drug
Abuse." Write Get Involved, P.O . Box
1706, Rockville, Mary land 208 50 .

CIRCLE 88 ON FREE INFORMATION CARD
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DT1050 - Ap plications : Teach ing aids ,
appli ances, clocks , automotive, teteccmm untea
t lons, language translations, etc .
The DTt 050 Is a stan<lard DIGITALKER kl l eoccded wit h 137 separate
and useful words, 2 tones. and 5 diff erent silence dur ati ons. Tho
words and tones havo been a&Slgned disc rete add renes, maki ng It
possl blo to outp ut sl nglo words or wor ds conca tena ted into phrases
or even eeoteece s. The " voi ce" outp ut of the OT105Ois a hig hly tn
telliglbl e malo voice. Female and child ren' s voic es can be synthe slz·
ec. The vocab ulary is chose n so thai it Is app lica ble 10 many pro
ducts and markols .
The OT105O con sis ts of • Speec h Proc essor Chip, MM 504104 (40-pln)
and two (2) Speech ROMs MM5 21&4SSRl and MM52 164SSR2 (2....pin)
along wit h a Masl er Word li st and a recom mended schemati<:
di agram on tha applica ti on shee t.

0T1050 Olg~alkerT•....... .. . . .$34.95 ea.
MM54104 Processor Chip $14.95 ea.
0T1057· Exp.nds theOTl05o v llCo1 bu~ry lrom137toover 260
words. Includes 2 ROMs and specs.
Part No. oTl057 .
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PALIOl8 20 OCul l0-lnplllANO-OR.lnvert G,le Am yl l owOulpul) '91
PAl12l 6 20 He. 12·lnpuI ANO,OR·lnvt rl GJte A!r, y (l owOl.ltPlltj '91
PAl1 4L4 " aV'lll 4-1npulMIO·OR·lnvtrtG.JteAm YllowOlltput) '91
PAl16l8 20 OCI.1116· lnputA'tO-0I\·lnvert G.iteArr,y '91
PALl6RS 20 OCl. 116· lnput At9 'SlerA"40·0flG..l te Ar" y . 1_95
PAl16RS 20 Hex16-lnput Regl$ler ANO·ORG.tle An,y '91
PAl16R4 20 OuJtl 16·1nputReqlslrrANo-ORG.1le Amy '91
30012 1982NATIONAL PAL Data Book (11' p., . .55.95
H COO " 31 I 14C221 11 ",HCC2 " 31 7~C240 20 ' 91
74C04 " 29 1~C95 " 139 14C244 10 '91
14COS " " 74Cl01 ,.

" 74C373 "
,.,

74Cl0 " " 74C151 11 '" 14C314 10 '"14C14 " " 14Cl5-( 14 '" 74C901 ,. 19
74C20 " .31 74C157 11 ' 25 74C903 " ""030 " 31 14Cl60 11 1.19 14C906 ,.

"74C32 ,. 39 14C161 11 1,19 74C911 21 .91
14C42 11 '39 14C162 11 1,19 74C912 21 ."14C48 11 19 5 74C163 11 '19 74C915 TO 1.19
74C73 " " 74Cl&4 " 1,49 14C917 21 .91
74C14 ,.

" 74CI73 11 1.19 74C922 11 44 9
14C85 11 1.95 74C174 " 1.19 74C923 20 '"14C86 ,. 39 74C17~ 11 1.19 74C925 11 '91
14C89 11 '91 74C192 11 '" 74C916 11 ' 91
74C90 ,. 1,19 74C193 11 '" 10m 11 "14C93 " 1.19 74Cl95 18 1,39 ' OOlT 18 "Tl0 71CP • " .. lJ,4723~ " "n 012CP • 1,39 lM7JJN " '00
Tl074CN " 191 lJ,4J40T·5 " It.4139'1 " ' 91
H0 8lCP • " ll,1340T· 12 " lM741C"4 • "TlOS2CP • 1.19 l 1,l340T·15 " It.4741'1 " "TL084CII " 195 l F3-47t4 " 149 lM748~ • "It.4301C'I • 31 lJ,4348N " ." lJ,41310'l " 149
LUJ02H ' 91 lM350K '" lJ,41458CN • "l1.l304H 19 5 lF355H • 1.10 LJ,41488lt " "lU J05H " lF356N • 1.10 lJ,41489'1 " "lM307CN ., lM370'l " .., l U1496N " '91
It.4308C'I " lJ,437311 " ' " It.418OOt1 18 '"lJ,4JQ9K ' 25 It.4317N " ", ll,l1871N 11 '"ll.131OC'l u s lU38O'I " " lI,l1812'1 11 31'
lJ,4311CN " lM381N " 1 79 It.41877N·9U 2.49
l/,l312H '" ll,l J82N " '39 I t.41889N 11 '25
ll.l3tn 1.19 ll.l384H " 1.79 lM18961</ " '91
It.4317K '" l l.l.l86N·3 • " LJ,42002T '91
l l.l] l8CN • 1 95 Tl494CN 11 ' 91 lJ,43189'1 11 "'l M319'4 " '91 H 496CP • 1.19 I t.43900N " 19
LJ,4 3200 ,,, NE53lV ,

'" l U390SCN • 1.19
It.4J20K·12 ,,, '-( 5.(4/01 " ' 91 I t.439091r1 • "l J,4 320K· 15 135 N(55OA " ' 91 lM39W~ 11 '91
l1.l320T·5 " IIE555V • ." ll,l3915N 11 ' 91
lI,l320T· 12 " lJ,4556N " " lJ,43916H 11 2.95
LI.I320T·15 " 14(56411 16 2 95 RC4136H " 1.25
ll.l3 23K ", It.4565N " 1,19 RC4151NB • ' 91
l J,4 324N " " ll,l566CH • '" RC-4 194TK ..,
I t.4]3lT '91 LM567V • " 1((5532 '"It.43J8K '91 IIE5lON 18 ' 91 NE5534 '"lM33~ " " lM703CN • 1.19 ICL80J8B " ' 91
LI.IJ40K·5 ,,, lMl09N "

., l l,ll JQ80N • 1.19
LM]-40K· 12 ,,, lUl1 0N " " It.413600N 16 1.19
lJ,4340K·15 1.35 Ll,l7lHi " 79 MORE AVAILAll E

30003 1982 Nat . Linear Data Book (1952 . .S11.95

~t" P rog rammab le Array Logic (PALS)

.15

.30

."."
".n

.19

.".19

.59

.11

.79

.99
1.15
1.11
U5
1.61
Pi

100·up

.27

.31

.36

."...
"."

.19

.".JI

.<5

"."
.99

SOLDERTAIL
STANDARD (TIN)

1·9 10·98 1QO.up

" Plns DYNAMIC RAMS Prlcl

14 pin ST
16 pin ST
11 pili ST
20 pill ST
14 plll ST
21 plnST
40 plnS T

P.rtHI .

I10J
<027
411&1·2
4116N·3
411&</-4
41&UH 50
4164N·200
t.4t.45261
MM5262
J,4/,15210
1,1/,15280
/,11,15290·2
"''''5290·3
J,4M5290·.
IdM529/1·J

11 1 024~1 (JOOn$) 99
1& 4096x 1 (25Oos) • .. ... ,2..49
16 16.38·hl (15On$) 189 ·8 /149 5
11 1 6 , 384 ~1 ( 200n' 1 1 69 · 8112 95
1& 16.384~1 (25Ons) 149 ·8/ 10 95
11 65,536J:l 115Or1$} 695 · 8/4995
16 65 .~1 ( ZOOn$ } 595 '8'4495
11 1024~1 (JOOn$) 49 ·S /195
22 2048xl (365ns) . . , .•. • ..49·81 1.95
11 4096~1 (250n $) /,IK4096 495
ZZ 4096xl (2OOn. ) 2101 3 95
1& 1 6 .384~ 1 (l5OnS] 1 89·8 / 1495
1& 16 , 384 ~ 1 (2OOn$] 1 69·8 / 1295
16 16 . 384 ~1 (lSOn$] 1 49 · 8110 95
1& 819b:l (2OOr\$) 1 69

- - - - STATIC RAMS- - - - -I
1101 16 256;(1 (65Of'l$] 1.49
2101 22 256li:4 (45On1) 8101 249
2102 1& 1024x\ (35On$] 89
21102 1& 1 0 24~1 (45On$) l P 1 49
2111 11 156~4 (45On$) 8111 295
2112 16 256;(4 [45On.) J,405 1 9~

2114 11 1024~ 4 [4SOn$) 149 · /1/9 95
21U L 11 1024. 4 [45Or'l$) l P 1 95· 8/ 13 95

m:l~2 ~ : 1~~: : : l~:l LP ~ '~~ :: ~ l~ -;~ t-7=;:",:;;~.r:r.:'i:===!:=Tii:iliir::'==:=::~2147 11 4096.l1 {TOn$) 495
214/1 11 1024~4 (lOn$] 495
rl,l54045 11 1 024~4 (45Ons) 3 95
1J,45401.41-45 ztl 1 024 ~ 4 {45On$l 2 95

~1~ ~51 ~~ = 1 l:~:l ;~~S ~ ~~
HJ,46116p·3 24 2QoI8.l:8 {lSOn.) CtJ05 595
H1,I6116·4 24 2048~8 (2OOn$) CJ,40S 495
HJ,4 6116l P·4 24 2QoIW (2OQfl$} l PC l,l0$ 549
Ht.46264p·15 21 8192d (15/)1$)CU05 39 95
21LSOO 16 25&1 (SOns)l P 995
7489 1& 16.14 (5On$)3101 2 25
14C920 22 256Jl,4 (15Qn$] 3 9 ~

14C921 11 256;(4 (25Ons]CU05 39 5
14C929 16 1 02 4 ~1 (25Qn$) CI.I05{6501) 39 5
74C93O 11 1024~1 (25On$)CtAOS{65I/1) 39 5
145189 1& 16;14 (35ns )93405 19 5
14Si'OO 1& 256xl (80n. )93410 395
745206 16 256.l1 (6On$)93411 39 5
1452S9 16 16~ 4 (35ns) 3101 22.!l
82510 1& 1024~1 (5Ons) 0 C [93-415) 395
82515 16 16;0: 4 (SOns)O C[7. 52/19j 2 25
- ---PROMS/EPROMS----
1102,1, 24256;(8 [l us) 49 5
210S 24 1014~8 (4SOn$) 395

~~O:i;16 ~: ~:;: l~~:l ~~1~246 . ~ ~~
TJ,452532 24 4095x8 (45Ons)t4MC2532 695
TM52564 21 819b:8 (450n$) 1495
Tt.452 716 24 2048.1:8 (4$On$)3 vo1t' !Ie 99 5
2716 24 2048.1:8 (45On.) · 495
U16 ·1 24 W48:c.8 (35011$] 5 95
27160·5 24 2048:c.8 (55On$) 4 49
2732 244096.>:.8 (45On$) 695
2132.&.- 3 24 4096x8 [3OOn.) 795
2132A·4 24 4096x8 [45On$)21V 695
27320·4 :r4 4096~8 (55On.) 595
27580·A 24 1024~8 (45On$) 29 5
2l6 H 21 819b:8 (450ns) 995
21&4-3 ZI 8192.8 (JOOn. ) 149 !l
J,4 1.l52Go1 Q :r4 512.8(lusl . 49 5
MCt.l68164 24 8192d 145Cn$) 24 95
27128 2116.38418145Ons)128KEPR0J,4 59 9!l
745188 16 32. 8 PR0J,40C. (63JO·l) 1 49
145281 15 2$&.4 PROJ,4T5 l63{lI·1) . 1 95
74$288 16 32d PROMT5 [6331·11 19 5
745381 16 256x4 PROMO C.{6300·1) 19 5
745471 2D 256;(8 PROt.4T 5 , {6309·1) 5 95
745472 ztl 512.8 PR0J,4T5 16J.49·1j 4 95
745473 211 512x8 PRO lAOC.(6348) 4 95
745474 24 ~ 1b:8 PROM T 5 {0t.487S29611) 4 95
745475 24 ~12.8 PROMO C (63-40) 49 5
745416 11 10 24x~ PROMT 5 695
145478 24 102~d PROM T,S 89 5
745570 16 51b:4 PROMOC, {63{l5) 29 5
145511 16 ~ 12.4 PROU T 5 (6J06) 29 5
145572 11 1024.4 PROMO C I6J52) 49 5
745573 11 1024x~ PflOI,lT 5 (82S137) 4 95
82523 16 3b:8 PROt.40C. (21518) 29 5
/125115 24 512x8 PflOUT5 [21515] 995
825123 16 3b.8 PROI,l T 5 , (21519) 19 5
82$126 16 256x4 PR0t.40C.(275 20} 29 5
825129 16 256x4 PROt.4 1.5 (21521} 29 5
825130 1& 512~4 PROt.4 0 C (21512\ 395
82S18!l 11 2().4 8.~ PROMT 5 , (TBP24S81) 99 5
825190 24 2048:c.l! {SOn$1 14 95
825191 24 2048;(8 (SOn.! 149 5
OU815180t4 24 1024d PROMOC, {S25180) 99 5
OM875181H 24 1024.8 PROI,lT 5 (S2$181) 99 5
01.18751 8414 11 204Sx4 PROM 0 C (825184) 99 5
0/,187518514 11 W48lc~ PROM r 5 {825185) 99 5
01,187519014 24 2048x4 PRQt.40 C \82S190j 149 5
01,187$191"4 24 2048X8 PROU T 5 , (825191) 14 95
- - - - DATA ACOUISITION- - - -
OCl0 MOSlrkDC/OCCom'erl -t 5Vla ·9V. 2 95

~gt:~~~, ~: ~~/~$~~e:~:r~6ilJ~~LCN i ~ ~~
UC1408l 8 118 ·blt O/ AConverler (OAC0808l Ct4) 2 25
AOC0803l CI4 20 8·blIAJOConverter (:I: 1I2L5!l} 4 95
AOCOS04 20 B ,IAlDConverler (l l$B) 3 49
0AC0806 l&8'blt O/ AConvtrtefl O 7S%Lln j 19!1
AOC0809 218 ·bll AlOCon\'ertefl 8·Cn I.tUItI ] 4 49
AOCOS ll 40 8·bd AlOCOIl'Oertt fl16 cn MultI.} 995
OAClooo 24 10·br\0/ AConv "hera Con>p (0 05%) 195
DACHlOS 20 10·b,1O/ACcJnv J,4 lcra ComP . (0 20"' ) 69 5
DACl02tl 16 10· l)<t O/ ACo"", 10 05"'lIn ) 7,95
DAC1022 l a l0·boI0/ ACenv (0 20% lin .) 59 5
O.4C1 222 11 12·b,t O/ACenv (0 20% Lin ) 69 5
lM3J.41 Con.~nICurrenI 5ouru 1.19
ll,lJJ5Z TemPtf,tureTr'n.d vcer 1 40
l J,4 399H Temp Comp Pre<: Ref ( 5pPm/ C' ) 500
AY·5-1013A 40 30KBn lfU.rt TR1102 3.15

LOW PROFILE
(TIN) SOCKETS,., 10·i9 l 00·up

I pln l P .16 ." .13
14 phI l P .17 .1S ."1Ii pill l P .11 .17 .16
lI pin l P .16 .,. .13
20 pl. LP .3D .27 .2S
Z2pin LP .31 .21 .21
24 pln LP .33 .30 .21
21 pin LP ... .31 .35
36 pin LP ... ." . 39
40 pin l P ." ... ."

MICROPROCESSOR COMPONENTS - :I" Digitalker'"
- - -MICROPROCESSOR CHIPS - - _
I'Irt No. " PIM~ . I'rIct

(;(1>1802 40 cPU . . S2 ~
lo'CS6502 40 l,lF'U w/CtU . .. 5 95
LlCS6002B 40 l,lP\Jw/ (;:locjl; at3MHr 9 ~
lJC6802CP 40 MPUw/CloctandlWol , 1 95
6f!09 40 CfIU-a·bl((lntemalCloct)lMHI 1495
1~·6 40 t.lPU- 8·bll(f,)M !tlJ 5 95

I~=:.f) :g ~r&=:U~bI$ AIm) . ~ ~
IHsa:lltlfl 40 ("}\J(64b'fleS AAM) 2995
1~73N 40 CPU w/Blslt UCtO fr(etPt* •• 2995
f'llOlS:5A 40 CPU . . 4 95
eoe6 40 Cl'tJl6-WSMHt 2495
f!088 40 CPU811l)-bC. . 2995
81!6 40 HUl)SFlAM VOPo1·Trner. 6 95
8148 40 HI,tOSEProIA'-4PU 24 95

;;-Z80,,~,~=,~~~IES~
zeo ctc ZI CourIlet TrnerCrtut 3 95

~= :~As~~~ 1~ ~
l8)- Pl0 .a P'¥* lJOIl'llttbceCMnller 3 i¥.J
lIlO-510/0 40 5eNI1I0 {lxt8 n RxCB BonOed) 1295
00510/ 1 "lI 5enaI1/0 (1..JO.S OTRBj 1295
180-51012 40 5erYI1/0 (Lads 5YNCBj 12i¥.J
m 510/9 40 SInalIlO , . . . . 1295
za:JA 40 CPIJI l.l I088ON ·.K ~1)4UHI .. 4049
l8(lA,ClC 2I ~TlmIl" lAttuil , .•..• 4 i¥.J
1"",·nUn 40 ~As~FleclTrw 9 95
l ""' -DMA 40 Dred Memory ActessOrtul . 1295
1t1t:>A·Pl0 40 PnIleI IIOIlterWConlroIef 395
Zl!OA..Sl0/0 4CI ~1/O ( TlI!:B¥ld FW:8 tlOtlded l . 12 i¥.J
ll!OA-Sl0f1 40 5eNI1/0(Lxk1 M"RB) . 12 95
ltlOA·S1OJ2 4O ~ 1/0 (\.J(k$ $fflCBI . 12 95
1t1t:>A -51OJ9 4CI StNIII O . 1295
l llO6 40 CPU (J,41088QN ·6j 6MHI 995
Z8J8·CTC Z8 CounIer TrnerCMtut. . . .. 12 95
ltm- DART 40 DJ.II AsyrCl~fTrwmtler 19 i¥.J
ZSOllPl0 40 P¥*lIlOlnlemct COll!roler 1295
~1 ~ CPU5eo'nented . . 4495
11m2 40 CPU Non'5egmned • 34 95
ZS030 40 $lNl Canm CordroIIIt ,.... 4495
zaJ36 40 Coun1«IT.... &fW.I/OUrwt 2995

--650016800/ 68000 SERIES--
I,4 C6502A 40 J,4PUwtlhckX.k ,I'(lRAIol(2t.4HI) 695
t.4C6520 40 F'enpher, llnleI. Ad.1p:er 495
UC6800 40 t.4PU.. _ , 295

40 J,4PUwrthcJock 'lIdflAJ,4 __ .•. 795

:~ ~~:Mt~t~n:~lt~m}o, 1~ ~~
~: ~~~'~fRd&t~C~.8j .• 1~§~
2. As nc/lrl)l)OU.CornmAd,p ler 395
U • _ 5 ~
24 . 795
14 .. 499!l
~ 995
40 . 24 95
:ra ... 9 95
14 2495
40 795

WIRE WRAP SOCKETS
(GOLD) LEVEL #3

SOLDERTAIL (GOLD) ,., 10·99

STANDARD I pin WW .41 .45
1-11 10·89 10l).u p 10 pillWW .65 .62

I pin s e .30 .27 .25 ST ~: :: :: ::: : :~
14 ,. s e .43 .39 .37 11 pin WW .19 .85
1&pin se .41 .43 .41 20pl n WW 1.09 U S
l ' pln se .53 ,49 .47 '/iii l 2pi nWW 1.25 1,19
24 pin SG .61 .65 .61 24 plllWW US 1.23
21 pill SC .11 .76 .12 21pi llWW 1.51 1.50
36 pin SG 1.09 1.03 .17 WW 36p1nWW 1.15 1.75
40 p[llSG 1.21 1.14 1.01 40 pln WW 1.19 1.19

510.00 Minimum Order - U.S. Funds Only Spec Sheats - JOeeach
California Residents Add 6%% Sales Tax send $1.00 Postage for your
Shipping - Add 5% plus 51.50 Insurance FREE 1984 JAMECO CATALOG
Sond S.A.S.E. for Monthly Solos F/yor ! Prices Subject to Change

EB Ji'Mi'S'1VISA' I

1355 SHOREWAY ROAD, BELMONT, CA 94002
1/84 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

UH. mOIt tl Pln$oI utll l.C.
IorNlySockllpllll.!lUI

P. rtHI.ooP\n$ PrltI

" zs SN7472N " " 5147415614 " ss

" 25 5N7473N " as SH741!l7H 16 .59

" 25 5'174704'4 " " 5N74160N " "" 25 5N747.!lN " " 5H74161H " "" zs 514 747614 " as 5N74161N " "" 25 514747914 " H' 51474 16314 " "" " 5/474801/ " " $14 7416.(14 " "" " 514 7482'1 " 1.49 5/47416SN " "" " SH74&3N ts ss 5H 741 66~ " "" " 5H748SN " ss 51474167'1 " '"" as SN7486N " " SN74170H " '"" 25 514 748911 " '25 5147417214 ,.
49~

" " $N7490N " " 5147417311 " "" 39 51(749114 " .rs 5147417414 " "" .es 5'17492'1 " " 5"17417514 t e "" " 511749314 " " SN74176N " "" ." 5'1749414 " " 514 7417714 " "" .19 S1I749~N " ." SN14179N " '"" " 51174 961'4 " " 5117418011 " "" " 511 749114 " '" StH418U4 ,. t s

" .ss 5'414100" ,. t s 5'1741821l " '19

" " 5111410411 " 1.19 5N741!-4N " '"" " SN 7410~U " 1.19 5N741 8~N "
,.,

" " SH74107h1 " .29 5H74190N " "" ss SH74109N 16 .39 5147419114 " "" 25 S1l7411611 ,.
'" 5101 7419114 " "" " 514 7412111 " " 51474 19314 " "" ." 5'17412211 " " 5147419"14 " "" " 5H74123t; " " Sti74 1 9~N " "" ss S1l741 2~N " " 511741 %14 " "" . 19 5H74126t4 " " 5" 74197ti " "" " SII74132N " " 51/7419811 ,. 11 9

" " 5N74136N " " 5117419914 ,. '19

" 125 5N7414tN " " 5117422111 " 1,19

" '" SH74142N " '91 5117425114 " "" " 51474143101 ,. '91 5ti74276ti 211 '"" " SH74144N ,.
39' SN74279'4 " "" " 5N 1414 ~14 " " 51(7428311 " '"" " SN7414m " '" 5N7428-tl4 " '91

" .19 51/7414811 " 1,19 SN1428~N " ' 91

" .19 51/741 501-4 ,. 119 SN74365N 11 "" .19 5H141.!llN 11 " 5N14356N " "" 19 SN74152N " " SN74367N " "" 25 SH741.!l3N " " 5N1436aN " "" 39 5N741!)4t4 ,. 1 25 5'474390'4 " 1.49

" 29 SH74155H " ." SN14393N " '"
74LSOO " 25 14L5192 " 79
14L50l " 25 74LS193 " "74LSD2 " .29 74LS92 " " 74LSl94 11 "74LS03 " " 741S93 " " 74L519!l " "74LS04 " " 14L595 " .79 74LS197 " 79
74LS05 " .29 74LS96 " " 74LS221 " "lUSD8 " 29 14L5l07 " " 74LS240 10 109
14LS09 " 29 14LS109 " 39 74LS241 211 '09
74LS10 " 29 14L5112 " 39 74LS242 " 1 09
14LS11 " " 14lS113 " 39 mS243 " 109
14L$12 " ." 14l$114 " 39 74l S244 211 '"14LS13 " 39 741S122 " " 74lS 245 10 '"14l S14 " " 1415123 " " 74lS247 " 109
74LS15 " ." 74lS125 " " 74LS248 " ' 09
14lS 20 " 29 14lS126 " " 141S249 11 1.09
14lS21 " " 141S132 " " 74lS251 " "74LS22 " .29 14l$133 11 " 74l S253 " "74LS26 " 29 14lS136 " 39 74l S257 " "7US21 " " 1415138 " " 14lS2~ " "74lS28 " ." m5139 " ./, 741S260 " "74lS3O " " 1415151 11 " 74l S266 " "~:t~~~ \ ~ :

39 141S153 " " 74lS273 10 '"" 14lS1 S4 ,. 12 9 74lS 219 " "74lS37 " " 74lS155 " " 741S283 " "74l S38 " ." 141S156 11 " 1415290 " "74lS40 " 29 74lS157 " " 74LS293 " 79
741542 " " 74lS1 58 " " 14l5 29S " "14l S47 " .7' 14lS160 " " 7415352 " ' "74L548 " " 74l S161 " " 14L5353 " 1.29
741549 " " 74l S162 " " 74lS365 " "74lS51 " 25 14lS163 " " 741S366 " "741S5<4 " 25 14l516.( " " 7415367 " "741555 " 29 74lS165 " 119 74LS363 " "14lS73 " 39 7415168 " 1,19 74lS373 10 '"741574 " " 74lS169 " 119 14LS374 10 1.49
74lS75 " 39 7415170 " 1.49 74l5J75 " "74L576 " 39 74lS173 " " 14L5386 " "741578 " 39 74l S1l4 " " 74lS 393 " 1.19
14LS&3 " " 74lS175 " " 14LS399 " '"74l 58!l " " 74LS181 ,. '91 74lS 670 " '"14lS8 6 " 39 74LSl90 " " SllS95 10 '"74LS90 " " 7415191 " " 81lS97 10 '"
H500 " ." ". 745243 " '"74502 " " 745244 " '"74503 " " 745114 " " 745251 " '19
74504 " " 74S133 " ." 745253 " '19
74505 " " 74513-4 " III 745251 " '19
7450S " 39 745135 " " 745258 16 '19

""" " .39 745136 " '39 745260 " '"74510 " " 745138 " 89 745280 " '"74511 " " 745139 " " 145187" " '91
74515 " " 74S140 " " 745288" " '"74520 " " 745151 " " 74537J 10 '"74522 " " 745153 " " 745374 211 '"74S3O " " 745157 " " 745387" " '91
74532 " " 745158 " " 745471" 10 '91

'"'' " " 745160 " 249 745472" 10 '"74540 " 39 745174 " 119 745473" " '"14551 " " 745175 " 119 745474" ,.
'"",.. " 39 7-451as" 16 '" 745415' ,.
H'

14S65 " 39 7-45194 " 1 49 745570' " 29 5
14S14 " " 745195 " 149 745571" 16 '"14585 16 '" 145196 " '" 74557]" 11 '91
14585 " " 745240 10 225 745573' 11 '"745112 16 ." 745241 2D '" 745~0 2D '"745113 " " 1452~ 14 2 ,4~ 14S941 " '"CA3010H 1,3!l 00130£ "CAJ039H l.35 CA3081t~

,.
" CA3140E 79

CAJ0.4tiN " 1.35 CA.3082N ,. 1.19 CA3160H '91
CA~9N " ' 91 CA308"

,. 14 9 CAJ161E ,.
'"CA3060N ,.

'" CA3086t4 " " CAJ162E ,. '91
CA306IE " 149 CA3083N ,.

'" CA3189E ,. 1 59
CAJOW' • " ' A.1O%N _ 1&_ 1.49 00401/<1 14 "
C04000 " 29 C0.4098 1& '"CQ.tOOI " .n CI'''''' 1& 1.19

CD4002 " 19
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UN 110.:.:1:02%, "t1lp": 3DIlV p.p, Lai d rtll .: *: 1% OYlrClIr1i1ltprol.tUCII Ad] SVml ill MIl
1Hfl*:10% 6-3/1 M L x 1-7/1"W . 4-15/U- H_Wt.1 "" lbs
Part N•. FCS-604A 569.95m h

POWER SUPPLY +5VDC@ 7.5 AMP, 12VOC@ 1.5 AMP SWITCHING

~t.~111~/:~y~~~H~ ~~slv6t~~~:~~;~~~~J :Irl l~ap~ i-:. /~r:~~~~~~~ ~ .~::;
Part N•. PS94VOS . . .. . .539.95m h

CIlIJlICltI i._.T,,.

.. ..

, 2!&AWGflit SI" ,""
U Z&AW5 f1lt Stlln"
n ZIAWll'~SIl'IIlMll

11 ZIA"G~SI...41"
U ZIAWGflatS1r111".
u ZIAWGf~ Situ dlll
ts 2IAWG fl.alSI"qri
21 !UWfi Fill Slfl n' "
JI ZUWi Fill StrldMl
JI !UWfi FIIISlflllllM
J1 nAWfifllll Slfld.,
_0 ZU'N'flItSlfl dH
sa !UWQFIIISlfldH

Switching Power Supply
for APPLE II, II+ and lie '

NumericlAuxiliary Keypad Extended SOColumn/64K RAM
for APPLE lie- Card lor APPLE lie-

.c..__
t
-.__ _.-._- -- _ .,-.--~.. . '-..-_..."""'. ~ .._..._...(- '"

;~=:.~:::-v.";~.': '; ~?t ." f,. ~ ~ ::::EE.~~=:.:.~:::":';'::~::'

Part No. KHP.wo7 ••.•• .• ••• .. Sn.i5 Part No. APF·1. ••• •. . s.t!US
· A' I"1,, [ ..... ....,.'lt ... ........_ "__.... ofA,.I'l(e-MfS- ··VMlC-.lt II.,.,.._ "_of 'tlel~ InC:

JE614 A'Mmbloda I"dTe, lecI

171·'
171·"
111-15
111-11
H 1·l0
111·U
l11·l5
11\·11
l1l .J_
Itl -)I
11I·J7
H I ·..a
171·~

.. .
I'Itl Ill CtMIclI I ·'

$10.00 Minimum Order - U.S. Fund. Only Spec Sheets - 30Ceach

g~\I~g\~~~e!~3~~~.~1~s6;; .~o ~~~~~aTna:e ~nfEW:4 ~~~'1PC'ri"c;mLOG
Send S.A.S.E. tor Monthly Sales Flyer! Prices Subject to Change

88J=~~'1 V/S4'1
1355 SHOREWAY ROAD, BELMONT, CA 94002

1/S4 Pt/0NE ORDERS WELCOME - (415) 592·8097 Telex : 176043

SOLDER
TRANSITION

CONNECTORS
FOR P£RMANENT
TERM INATION TO PRINTED CIRCU ITBOARDS

snl to 115
SU' II In
sn.. J_ 1_,
SU I .. lit
sua ~ l it

36·~n RIBBON
CENTRONICS CONNECTORS

.. . CARD-EDGE CONNECTORS
CHlKh/...., CH4I1tW I ,., 10·"

cr. " 1 0 ' 'OS >I,
C21 21 li' D' 'OS
". " ' " , ts ,..
co. .. ,It H' ,It
CO. .. Ol. a. lJ,

UO lO I n
UI 11 In
n.. ,.. ZH
Soli _0 Z lt

.----------- - -----1 no ~ Zit
Sill .. I n

NI CE

..... ... $5.95
..... $5.95

. . . .... . .$5.95
. .$5.95
.$5.95

. .$5.95

JE520CM

Dual senso rs - switch
cont rols lor indoor /outdoor
Of dual monllortng - can be
e)(tended to 500 l eel- Con·
tlnuous LED .8" hI. display.
Range : ·40 · F to 199·F . ,"O ' C
10 100 ·C. Accur acy .:1: 1·
no mi nal . Cal ib r a le for
F ah r enh e i t/ C e l s iu s .
Simutallld wal nul case . AC
walt adapler incl uded. SIze'
6\ ·Lx 3'I."H x 1't."D.

Computer Keyboard Enclosures
" DU" Bllinil:; Ot\ k·Top EllClosurts

ar'lI"'Qned lor "sy mod~a·
lJon,H ,ghslrtnglhl9Qllyrneided

~~ rndpoeetSlnmacN~nl,",Ul

S SlO!'I9ru f / bottoTlpantl lor U f'fa l
.:# compoIItnlatuS(7op/botl pal'lfls OlIO"

$'~" ~~~;~t~t:J;:~z:~~~~p'::1
q Venled1011 & botlom pal'lllslorcoormglNoC'lf\Cy

\ Rogl dconSlfucWlpl"O'ridtS unwn.led~11OnS
AlHmtJly1nslr",ICWlS tllCluded

ForCommodoTe 64 81 VIC·20
ForAppl, lI, 11+,and lie

- j

J E300 $39.95

• Fulryclecocled d." . InSll llllteess . 2·sKled.Ii2U!iyc;om,'lhtnSlV'l e COII'llKI
llYull In durabll e ree.t urd plastIC . Ptr1lcl I~ progrVTllTlf(S & fl'lg'.....rJ
• Clear& COI'ItIM Ublfl lor IuIll nstruchOll set. disassembly. ASCII. Olin totttef ·
SIOtl . alleet 01 Il.Igs. compall 'IS Jump. IntHrllpl urvctur•. p,r'IOII!. c)'t" limes.
diagrams, !lug rooIes. & much mor.
PART NO. IIEFEIIENCE

JE520CM
JE520AP

APPUCA710NS:
• Securtty Warning • Telecommunication
• Teaching • HandicapAid
• Instrumentation • GImes

TIMJE5~YOlCESY NTH ESllu wlllph,l g r1g llt lnt' Y'lIrC lMll pllt.r lllcl llllw .,....I '

t nlulllU almal any .p pllutJu. Ulll zlng HIt~1l ' , ,,,;cH llllel"'s DIClTALXElltm

$,..ell PfKtUW Ie (willi llu r Cllsl ltl'll mi NtY ellips) . Ill' J £5lO ttlllpreSS"
lIIt -.rals,..e.. lIlllll igllal JIIIlllOf'J . iIId udinl tM lr\Giflal lnfltcb, ns 11MII . ", pI\I SIS .
n . n u ll 111Il ulr.""" e....., muttl ¥ocMution.
Part No. o.scrlpll oo Pr1n

4·Digit Fluo rescent Alarm Clock Kit

VOICE SYNTHESIZER
FOR APPLE ·AN D COMMODORE

BOOKS
30001 NaUonal CMOS Data Book (HUI1) . . . . . . . ... .. $&.Sl5

(&40pages) 7"C . CO"OOO, and AlO Converters
30003 Nation al Lin ear Oata Book (19112) , . . $11.SlS

(1376 pages) LM. I F. ADC. DAC. LH Series

30001 NaUonal Memory Data Boo k (1t8O) . . . . •.. SII.Sl5
(46.( pages) RAMs. ROMs. PROMs. EPROMs series

3000t Inl e...l1Oata Book (U83) . • ..• ,S9.SlS
(1356 pages) Compl et e line .

30010 NaUonal Aud io/Radio Handbook (1980) . . .$5.SlS
(240 pages) Pre·Amps, AM. FM & FM Stereo. Power Amps

30012 National PAL Oata Book (19112) • • . . . • . . • • . .. . . • • . . • . S5.SlS
(176 pages) Application Not es. Lin ear Briel s. etc.

300 13 ZlIogD lta Book (1983) .. . . . . . .. . • • . . . . •S7.iS
(&41 pages) Mlcroprocos sofs and Sup port Chips

210830 Intl l Mlmory Compo nlnts Handbook (18113) . . • . . •• . S14.115
(798 pages) Conta ins all Application Note s. Article
Reprints. Data Sheet s. and ot her design Informat ion
on Inter s RAMs. EPROMs. E'PROMs & Bubble Memories .

210844 Intel Mk:rop rocessor & Periphlral Handbook(1983) .. S14.5I5
(1027 pages) Contain s Oata Sheets on all 01
Inter s Microproces sor s and Peripher als.

Tht~E7~Clltk Kltlsa "'ISlt"12·hourdlgilaic lockwlth 24 ·hOllr llll lll . Th. cloc:k
Ills . bl1ghl 0.5" higll blll.. gr"n tloliinunldl s plly . Th. 24·hollr,11I1IIalllws lh.
Uti" I. diubll tilt 1111. In d ilIIm.dlll.1yr.·tublltht alii'" I. Inlu1. Z4 hollrs
lit.... n l kIIs~dn .1 dK lIlMllllUolI. COlIIpt lll llls . tUtllld wd Irll ll_ _ .
SllI :I-S/I"lx 3'j,-K x 1" -0 .

JE750 Alarm Clock Ktl $29.95

• Br1IiIh t 4-dlg lt 0.5 - high display. 10 minut e snooze alarm
• AM/PM Ind ica tor . Automatic display dlmm lr

Micro-Logic Corp .
MICRO-CHARTS

• Over 250 word vocabulary- affixlS allow the formation01more
IMn500words. Built-In amplifier, spil ker, vu!umecontrol, lnd
audio jack ' Recreates I clearI natural male yolce • Plug-In user
rudy with documentlUon and nmple sattwu I • CUI size:
7'I,"L x 3V."W x 1-3/S"H

,f'''-::r.-•.II _ /

OTE·. Panel Width 7_5- •• . . ..• •.. . • •..• •. . . • .. . S24.5I5
OTE·11 Pan.1 Width 10.13 " • .•• .•. .. 127.i5
OTE·1-i Pan.1 Wid th 13.5" . • . ..• . . . S2i .5I5

OTE·20 Panel Width 1i .2S" . . . . . . . . . . . . • •••. .nus
OTE·22 Panl l WIdth 21.375" • .••.•• .• .• •..• .••• .. . . $3Ul5

ML·ZSO ZSO CPU
ML·SOSOA SOSOAlSOS5A
ML-6502 6502(65XX) .
ML·S04S S048, Relatives ...
ML·7400 540017400 TIL Pin·Outs .
~L·ALGO Basic Algorithms ....

JR.i]l¥.~§ Digital Thermometer Kit

CIRCLE 41 ON FREE INFORMATION CARD
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Radio- 
Electronics Stift ware St are 

New for our readers....A mailorder source of software for Atari 400. Atari 800. IBM P C. Commodore VIC -20. 
Apple II, and other personal computer systems. 

IBM PC 
FLIGHT SIMULATOR by Mi. 

crosoft List $49.95. Our price 
$43.00. Highly accurate sim 

ulation of flight in a single-engine 
aircraft Working instruments 
Out the window graphics Ream 

time flight conditions (IBM P C 

64k. color graphics. disc) 

EASYWRITER II by In- 
formation Unlimited _. List 
$350.00. Our price 
$300.00. Turns your com- 
puter into a word 
processor You see every- 
thing on the screen There 
are no imbedded com- 
mands (IBM P C. disc) 

Ì r 
DEADLINE by In- 

focom List $49.95. 
Our puce $43.00. A 

locked door A dead 
man You have 12 

hours to solve the mys 
tery One false move. 
and the killer strikes 
again (IBM P C. 48k . 

disc) 

ALGEBRA. Vol 1 by Edu- 
ware List $39.95. Our price 

$34.00. A first year algebra 
tutorial covering definitions. 
number line operations. sets, 
etc (IBM P C. 48k. color 
grpahics. disc) 

\1IC-RCX-( )M 

11"11? 
an NC= 

MICRO TERMINAL by 
Microcom List $94.95. Our 
price $83.00. Allows ac- 
cess to remote mainframes 
and minis, information data 
banks and other personal 
computers (IBM P C. disc) 

PC TUTOR by Comprehen- 
sive Software List $79.95. 
Our price $69.00. Interactive 
program teaches you how to 
use your IBM Personal Corn- 
outer. including hardware and 
software (IBM P C. 64k. disc) 

P iü úR 

APPLE 
PRISONER2 by Interactive 

Fantasies List $32.95. Our 
price $28.00. Escape is 
hardly possible The island 
keeps you under surveillance 
Just try and get out' (Apple II 

48k. disc) 
PRISONER2 by Interac- 

tive Fantasies List $39.95. 
Our price $34.00. (Atari 
disc) 

J THE MASK OF THE SUN 
by Ultrasoft Inc List $39.95. 
Our price $34.00. An ani- 
mated adventure through a 

series of hires screens An 
ultimate adventure challenge 
(Apple II. 48k. disc) 

ea. r(' 
00",,.^ 

MASTERTYPE by Lighting 
Software List $39.95. Our 
price $34.00. A typing in- 
struction system in an exciting 
h res game format Learn to 
type while battling waves of 
attacking enemy words (Apple 
II. 48k 64k. disc) 

- THE GRAPHICS MAGI- 
CIAN by Penguin Software 
List $59.95. Our price 
$53.00. Make your own ani- 
mated graphics Handles up tc 
32 independent objects 
Stores hundreds of color pic- 
tures (Apple II. 48k, disc) 

RENDEZVOUS by Edu- 
ware List $39.95. Our price 

. $34.00. In four phases. sim- 
ulates an actual space -shuttle 
flight from Earth Liftoff through 
Orbital Rendezvous and Ap- 
proach to Alignment Docking 
with a space station Hi -rez 
graphics (Apple II. disc) 

SAT WORD ATTACK 
SKILLS by Eduware List 
$49.00. Our price $43.00. A 
tutorial for mastering vocabu- 
lary. deciphering new or 
unfamiliar words. and taking 

s's Apple II, disc 

COMMODORE VIC -20 
PIPES by Creative Software 
List $39.95. Our price 

$34.00. Connect a pipeline 
from the water supply tank to 
every house Watch out for 
leaks Use as little pipe as 
possible 5 skill levels (Com- 
modore VIC -20 cartridge) 

SHAMUS by Human En- 
gineered Software List 
$39.94. Our pnce $34.00. 
Only you can stop the Shad- 
ows mad reign of terror Two 
levels with 20 rooms each A 

Joystick challenge (Com- 
modore VIC20 cartridge) 

HOUSEHOLD FINANCE 
by Creative Software List 
$17.95. Our price $15.00. 
Home utility program records 
and analyzes your monthly in- 
come expenses and budget in 
16 categories (Commodore 
VIC -20 tape cassette) 

HOME OFFICE by Creative 
4 ':ware List $29.95. Our 

e $25.00. Combines 
VICPRO. a flexible and effi- 
cient word processor with 
VICDATA a powerful and so- 
ph sticated information storage 
and retrieval system (Com- 
modore VIC -20. cassette tape 
8k additional memory required) 

ATARI 
SUBMARINE COM- 

MANDER by Thorn EMI List 
$49.95. Our price $43.00. A 
submarine patrol simulator to 
hunt and destroy enemy ships 
9 skill levels Plug -in cartridge 
(Atari Cartridge 400 800) 

APPLE 
MINER 2049 by MicroLab 

List $39.95. Our price 
$34.00. Chase into a Ura- 
mum mine thru 10 levels of 
traps and capture Yukon 
Yohan Scale ladders jump 
from moving platforms and 
win-if you can (Apple II. 

9k disc) 

124` 

Number of items ordered 111 
Total Price of Software 

Sales Tax (NY State Residents Must Include) 

Shipping (S2 00 per item) . 

TOTAL ENCLOSED (Sorry. No CODs) 

Radio -Electronics Software Store 

200 Park Avenue South 

New York, NY 10003 

S 

S 

Name 

Address 

City State 71P 

SORRY - NO CREDIT CARD OR COD ORDERS 

---------------------------------------------------.I
I
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I
I
I
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New for our readers....A mailorder source of software for Atari 400, Atar i 800, IBM P C, Comm odore VIC-20,

Apple II, and other personal computer systems.
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I
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VIC-20COMMO DOR E

APPLE
o MINER 2049 by MicroLab
... List $39.95. Our price ...
$34.00. Chase into a Ura
nium mine thru 10 levels of
traps and capture Yukon
Yohan. Scale ladders, jump
from moving platforms, and
win-if you can . (Apple II,
48k, disc)

o PIPES by Creative Software
... List 539.95. Our price ...
$34.00. Connect a pipeline
from the water supply tank to
every house. Watch out for
leaks. Use as little pipe as
possible . 5 skill levels. (Com-

o modore VIC-20 cartr idge)

o SHAMUS by Human En-
gineered Software List
539.94. Our price 534.00.
Only you can stop the Shad
ow's mad reign of terror. Two
levels with 20 rooms each. A
joystick challenge. (Com
modore VIC-20 cartridge)

ATARI
o SUBMARINE COM
MANDE R by Thorn EMI ... List
$49.95. Our price ... $43.00. A

p;.:,;.;.r,"~;'?11 submarine patrol simulator to
hunt and destroy enemy ships.
9 skill levels. Plug-in cartridge .
(Atari Cartridge 400/800)

o HOUSEHOLD FINANCE
by Creative Software ... List

...••11I $17.95. Our price ... $15.00.
,. Home utility program records

and analyzes your monthly in-
"9F':l'~' 1 come, expenses and budget in

16 categories. (Commodo re
VIC-20 tape cassette)

o HOME OFFICE by Creative
Software ... List 529.95. Our
price ... $25.00. Combines
VICPRO, a flexible and effi
cient word processor with
VICDATA a powerful and so
phisticated information storage
and retrieval system. (Com
modore VIC-20, cassette tape,
8k additional memory required)

o RENDEZVOUS by Edu
ware ... List $39.95. Our price
... $34.00. In four phases, sim
ulates an actual space-shuttle
flight' from Earth Liftoff through
Orbital Rendezvous and Ap
proach to Alignment Docking
with a space station. Hi-rez
graph ics (Apple II, disc)

o MASTERTYPE by Lighting
Software ... List $39.95. Our
price ... $34.00. A typing in
struction system in an exciting
hi-res game format. Learn to
type while battling waves of
attacking enemy words..(App le
II, 48k164k, disc)

o SAT WORD ATTACK
SKILLS by Eduware ... List
549.00. Our price ... $43.00. A
tutorial for mastering vocabu 
lary, deciphering new or
unfamiliar words , and taking
tests . (Apple II, disc)

o THE GRAPHICS MAGI
CIAN by Penguin Software ...
List $59.95. Our price ...
$53.00. Make your own ani
mated graphics. Handles up to
32 independent objects.
Stores hundreds of color pic
tures. (Apple II, 48k, disc)

APPLE
o PRISONER 2 by Interactive
Fantasies ... List $32.95. Our
price ... $28.00. Escape is
hardly possible. The island
keeps you under surveillance.
Just try and get out! (Apple II,
48k, disc)
o PRISONER2 by Interac
tive Fantasies ... List 539.95.
Our price ..: $34.00. (Atari
disc)

o THE MASK OF THE SUN
by Ultrasoft Inc ... List 539.95 .
Our price ... $34.00. An ani
mated adventure through a
series of hi-res screens . An
ultimate adventure challenge.
(Apple II, 48k, disc)

P[TUTDi~

o MICROrrERMINAL by
Microcom ... List $94.95. Our
price ... $83.00. Allows ac
cess to remote mainframes
and minis, information data
banks, and other personal
computers . (IBM P C, disc)

o FLIGH T SIMUL ATOR by Mi
crosoft ... List $49.95. Our price
... $43.00. Highly accurate sim
ulation of flight in a single-engine
aircraft. Working instruments.
Out the window graph ics. Real
time flight condit ions. (IBM P C,
64k, color graphics, disc)

MICROCOM

J\;;
;~:~
,ou

o PC TUTOR by Cornprehen
sive Software ... List $79.95.
Our price ... $69.00. Interactive
program teaches you how to
use your IBM Personal Corn
puter, including hardware and
software. (IBM P C, 64k, disc)

o DEADLINE by In
focom ... List $49.95.
Our price ... $43.00. A
locked door. A dead
man. You have 12
hours to solve the mys
tery. One false move,
and the killer strikes
again . (IBM P C, 48k ,
disc)

o ALGEBRA, Vol. 1 by Edu- t·_=~-_
ware ... List $39.95. Our price !I!!!F'
... $34.00. A first year algebra
tutorial covering defin itions,
number line operations, sets,
etc. (IBM P C, 48k , color
grpahics, disc)

o EASYWRITER II by In- .
formation Unlimited List
$350.00. Our price .
$300.00 . Turns your com
puter into a word
processor. You see every
thing on the screen. The re
are no imbedded com
mands . (IBM P C, disc)

IBM PC

I

Radio-Electronics Software Store

200 Park Avenue South

New York, NY 10003

City State .L.7IP _

Address _

Name _
Number of items ordered D
Total Price of Software $ _

en
o
Z
oa:
fo
W
.J
W Sales Tax (NY State Residents Must Include) . .. .. _
6o Shipping ($2.00 per item) -------

C2 TOTAL ENCLOSED (Sorry, No COD's) $ SORRY _NOCREDIT CARD ORCODORDERS
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

-- 
r 

RAMSEY D -1100 
VOM -MULTITESTER 
Compact and reliable. de- 
signed to service wide van- 
ity of equipment Features in- 
clude mirror back scale 

double- jeweled precision 
moving coil double over - 

load protection an ideal low 
cost unit for the beginner or 
as a spare back -up unit 

*1995 
test leads and battery 
included 

NEW FROM RAMSEY 20 MHz 
DUAL TRACE OSCILLOSCOPE 
Unsurpassed quality at an ,,nbeatable price the Ramsey use i l iosCuln, 
compares to others costing hundreds more Features include a comp, 
nent testing circuit that will allow you to easily test resistors. capacitors 
digital circuits and diodes TV video sync filter wide bandwidth 6 
high sensitivity internal graticule high quality rectangular CRT 

front panel trace rotator Z axis high sensitivity x -y mode very 
low power Consumption regulated power supply built -in calibrator 

rock solid triggering high quality hook -on probes 

X39995 
RAMSEY D -2100 
DIGITAL MULTITESTER 
A compact sway io use um 
designed lo operate like a pro 
Featun g 31/2 Our LCD tow 
BAT indicator sa rang* over- 
load protection awnings indi- 
cation ado-polarity Traroissor 
Tester dual -slope irrtegrat on 
vinyl carrying case 

$5495 
sue test leads. battery L vinyl 
carrying case included 

high quality 
hook -on probes included 

ó5u 
RAMSEY D -3100 
DIGITAL MULTIMETER 
Reliable. accurate d , 

measurements at ana 1. 

ugly IOW cost In -line Color 
coded push buttons speeds 
range selection abs plastic 
tilt stand recessed input 
lacks overload protection 
on all ranges 3'4 digit LCD 
display with auto zero, auto 
polarity d low BAT indicator 

$5995 
test leads and battery 
Included 

CT -70 7 DIGIT 
525 MHz COUNTER 
Lab quality a'. - 

Features 31re,; -er g_ r d, 
with pre amp dual selectable gate 
times gate activity indicator 

SomV ;e 150 MHz typical sensitivity 
wide frequency range t ppm 

accuracy 

s11995 
wired Includes AC adapter 
CT -70 kit 
BP -4 nrcad pack 

599.95 
S9S 

4em! 
CT -90 9 DIGIT 
600 MHz COUNTER 
- rss than $300 
r re'...,. - s r- -'u..- gate times 9 
digits gate indicator display hold 

2SmV 150 MHz typical sensitivity 
10 MHz tImebase for WWV calibre- 

lIOn 1 ppm accuracy 

*14995 
wired Includes AC adapter 

C T 9il , 5129.95 
OVA 0 1 PPM oven tvllebase 59 95 
BP-4 nicad pack 6 95 

DM -700 DIGITAL 
MULTIMETER 
pi . I hobbyist 
preie ia'..,.-1 26 different 
ranges and 5 functions 3', digit , 
inch LED display automatic decimal 
pia, automaue polarity 

*11995 
wind includes AC adapter 
DM -700 kit 
MP -1 probe set 

599.95 
4.95 

PS -2 AUDIO 
MULTIPLIER 
The PS -2 is handy tor high resolution 
audio resolution measurements mul- 
holies UP in frequency great foi PL 
tone measurements multiplies by 10 

or 100 0 01H resolution & built -In 
signal preamprcondrtionar 

$4995 
wired Includes AC adapter 

PS -2 kit S39 95 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna -BNC plug S 8 95 
High Impedance probe, light loading 16 95 
Low pass probe, audio use 16.95 
Direct probe, general purpose use 13.95 
Tilt bail, for CT -70. 90, 125 3.95 

iess 
CT -125 9 DIGIT 
12 GHz COUNTER 
A 9 diga counter .. 

units costing hundreds more gate 
indicator 24mV (w 150 MHz typical 
sensitivity 9 digit display 1 ppm 
accuracy display hold dual inputs 
with preamps 

*16995 
wired includes AC adapter 

CT-125 kit .. 5149.95 
BP -4 nicad pack 9.96 

C 

ran4no r MI." s e 

PR -2 COUNTER 
PREAMP 
Toe PR -2 is ¡deal for measuring weak 
signals from 10 to 1.000 MHz flat 25 
db gain BNC connectors great for 
sniffing RF ideal recerver,TV 
pr'eamp 

*4495 
wired includes AC adapter 

PR-2 .4 

PHONE ORDERS CALL 

716 - 586 -3950 
TELEX 466735 RAMSEY CI 

S34 95 

,4441 

11.1.111 
) 

r 

CT -50 8 DIGIT 
600 MHz COUNTER 
A versatile lab bench enter with 
Optional receive frequency adapter 
which turns the CT -SO into a digital 
readout for most any receiver 25 m. 
M 150 MHz typical sensitivity 6 dig ' 

display 1 ppm accuracy 

*16995 
wired 

CT -50 kit 5139.95 
RA -1 receiver adapter kit 14.96 

PS-18 600 MHz 
PRESCALER 
Extends the range of your pros,' 
counter to 600 MHz 2 stage pii. . 

divide by lO Circuitry sensit.dy 
2SmV ,ri 150 MHz BNC connectors 

reti an* en,,nter 

$5995 
wired includes AC adapter 
et 549 9' 

TERMS satlslactron gut anteed examine for 10 days. il not pleased 
return in original form loi r fund add 6', for shipping and insurance to a 

maximum at 51000 overseas add 15'. for surface mail COO add 5250 
orders under 51000 add SI 50 NY residents add 7'. ales tax all kits 

have a 90 day parts warranty All wired unds have 1 year pans and 
labor warranty 

RAMSEY 
RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 
Penfield. N.Y. 14526 
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test leads and battery
Included

RAMSEY 0-1100
VOM-MULTITESTER
Compact and reliab le. de
signed to service a wide vari 
ety of equipment. Featur es in
clude • mirr or back scale
• do uble-jew eled prec isio n
movi ng coil . double over 
load pro tec tion . an ideal low
cost un it fo r the beg inner or
as a spar e back-up un it.

- ' ').. .. -••

Reliable . accu rate digital
meas urements at an amaz
ingly low cost . In- line colo r
coded push butt on s. speeds
range select io n . abs plastic
t i lt stand . recessed input
jack s . overload protection
on all ranges. 311 digi t LCD
displa y wi th aut o zero , auto
pola rity & low BAT. indicator

test leads and battery
included

RAMSEY 0-3100
DIGITAL MULTIMETER

Unsurpassed quality at an unbeatable pric e . th e Ram sey os c i lloscope
compares to others c ost in g hundred s more. Features inc lu de a com po
nen t te s t in g ci rc u it th at wi ll allow you to eas il y te s t res isto rs. c apac ito rs .
d igi tal c i rc u it s and di odes 0 T V v ideo sync f il ter 0 w ide ba n d w id t h &
h igh sensitivity 0 internal g ra t icu le 0 high quality rec tan gu lar C RT
o front pane l trace rotator 0 Z ax is 0 high sen sit iv ity x- y mode 0 very
lo w power consumption 0 regulated p o w er supp ly 0 built-in ca l ib ra to r
o rock sol id t r iggering 0 h ig h q uali ty hoo k- on p ro b es

$39995 high quality
hook-on probes included

NEW FROM RAMSEY 20 MHz
DUAL TRACE OSCILLOSCOPE'

hFE teslleads, battery & vinyl
carrying case included

RAMSEY 0-2100
DIGITAL MULTITESTER
A compact easy to use unit
designed to operate like a pro.
Featuring' 311\1 digit LCD. low
BAT. indicator. all range over
load protection. overrange indi
cation . auto-polarity . Transistor
Tester' dual-slope integration .
vinyl carrying case

$549 5

CT-l25 9 DIGIT
1.2GHz COUNTER

CT-70 7 DIGIT
525 MHz COUNTER
Lab qua li ty at a brea kthr ough price.
Featur es. 3 frequ en cy ranges each
w ith pre amp . du al selectable gate
times. gate activi ty ind icato r
• 50mV @ 150MHz typical sens itiv ity
~ wide freque ncy ran ge .. 1 pp m
acc uracy

$11995
wired Includes AC adapter

CT-7 0 ki t .. . . . . ... S99.95
BP-4 mead pack 8.95

CT-90 9 DIGIT
600 MHz COUNTER
The most vers atil e for less than 5300.
Featu res 3 selec table gate ti mes . 9
dig its . gate indicator . d isplay hold
• 25mV @ 150 MHz typical sensi tivit y
• 10 MHz timebase fo r WWV calibra
non • 1 pp m accu racy

$14995
wired Includes AC adapter

CT-90 kit. .. .. S129.95
QV-1 0.1 PPM oven timebase 59.95
BP-4 nicad pack . . 8.95

A 9 dig it counte r that will out perfo rm
un its costing hundreds more . • gate
indicator ' 24mV @ 150MHz typi cal
sensitivity' 9 digit display. 1 ppm
accura cy' disp lay hold' dual inputs
with preamps

$16995
wired includes AC adapter

CT- 125 kit $149.95
BP-4 nicad pack 8.95

CT-50 8 DIGIT
600 MHz COUNTER
A versatile lab bench co unte r with
optio nal receive frequ ency adapter,
which turns the CT-50 into a dig ital
readout for most any recei ver. 25 mV
@ 150MHz typ icai sensit ivi ty ' 8 digit
displ ay' 1 ppm acc urac y

$16995
wired

CT-50 kit .. .. .. .. .. .. . .. S139.95
RA-1 receiver adapter kit 14.95

-"<C-.::,. ...
I 0lII0'-1OO _ .. - -- -

~ 1Da,6 1...-- -. ..-....
~Jo O-~~ .. _ ) \...-_.... -~

DM-700DIGITAL
MULTIMETER

PS-2AUDIO
MULTIPLIER

BliOAOBANO Rf- J'REAIro4 Pl lf IER
' C ,,",CZ " :;" 1

PR-2 COUNTER
PREAMP

PS-1 B 600 MHz
PRESCALER

The PS-2 IS handy fo r high reso lution
audio resol ution measu reme nts . mul
t tpl ies UP rn freque ncy . great fo r PL
tone measur ement s . multi plies by 10
or 100 • 0.01Hz resolut ion & built-in
signal preamp/cond iti o ner

$4995

Th e PR-2 is idea l fo r measuring weak
signals from 10to 1.000 MHz • lIat25
db gain . BNC co nnectors . great fo r
sniff ing RF • Ideal receiver/T v
preamp

$4495

Ext ends the range of yo ur present
counter to 600 MHz ' 2 stage preamp
• di vide by 10crrcunry e sensit ivity:
25mV @ 150 MHz . BNC connecto rs
• dn ves any cou nter

S49.95

wir ed includes AC ada pter

PS-1B ki tS34.95

wired includes AC adapter

PR-2 kit.
S39.95

wired includes AC adapter

PS-2 kit

Protessional quali ty at a hobb yist
price . Features Include 26 different
ranges and 5 fu nc tio ns . 3 lJJ digit. 'h
Inch LEO display . auto rnauc decrm al
pl acement. autom at ic po lari ty

$11995
wired includes AC adapter

OM-700 kit S99.95
MP-1 probe set 4.95

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna-BNC plug . • $ 8.95
High Impedance probe,lIght loading. . . 16.95
Low pass probe, audio use . .. . . • • . • • • 16.95
Direct probe, general purpose use . . . . . 13.95
Tilt ball, for CT -70,90,125 . •.... • •.... 3.95

.• · . Iiil~
~ ~ _-

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

TERMS: 0 satisfaction guaranteed 0 examine for 10days: if not pleased
return inoriginalform forrefund 0 add 6%forshipping and insurance toa
maximum of$10.00 0 overseas add 15%forsurlacemail 0 COO add $2.50
o orders under $10.00add $1.50 0 NY residents add 7%sales tax 0 allkits
have agO day parts warranty. All wired units have 1 year parts and
laborwarranty.

~
_ = =- == RAMSEY ELECTRONICS, INC.

~ ~ ~="iii,=£$;-¥ 2575 Baird Rd.
=="=====;;==='== == Penfield, N.Y. 14526

~
2
C
):>
:Il
-c
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TOLL FREE ORDERS 1- 800.826 -5432 
(IN CALIFORNIA 1.800.250 -66661 
INFORMATION 1313) 3.0.000 

SOLID STATE 
RELAYS ' 

2 AMP 

/' :2U07 
+ArED 

CONTROL - 16 6.0C 
LOAD - 17OAC ! A V PS 
T L COVPATIBL( 

'41 I . N 1 111GH 

S1.50 EACH 1OrOR53200 

10 AMP 
T(L(DTNE hh61, 1 

CONTROL 
3 32 VDC 

LOAD 10 ARP 
u0 LeL 

S9 SO EACH 

13 VDC RELAY 
CONTACT SPNC 
10 AMP 41 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 

COIL 13 VOC 650 OHMS 
CIAL PRICE $1.00 EACH 

EDGE 
CONNECTORS 

22/44 . ,,u GOLD P. - 
CONTACTS 

s6 CONTACT SPA( 1. 

S2.00 EACH IO I DA S 

28/56 
IVS6GOLDPLATIP `N'A 
t% CONTACT SPA 

$2.50 EACH 10 I 

S0/100 V ICNlp Pt A'. 
V0125 Sc. 

STANDARDS IOo CONNI CTOR ;6' SPA' '.11DPIA'I. 

KEY ASSEMBLY 
5 KEY j 5100 

EACH 
CONTAINS S SINGLE POLE 

NORMALLY OPEN SWITCHES 
MEASURES 314 LONG 

6 KEY 

gentleia EACH 
EACH 

CONTAINS 6 SINGLE POLE 
NORMALLY OPEN SWITCHES 

MEASURES 4 4 LONG 

SUB -MINIATURE 
D TYPE 

CONNECTOR 

Azsamio 
.(R TTPE SUB VINIAIUR( 
NNECTOAS US( D I OR 
VPUT(R HOOK UPS 

11 15 PLUG $2.75 
:7B I5SOCKET S400 
DB ISH000 SI SO 
CB 25 PLUG 52 75 

e 25SOCKI S3 50 
25 HOOD SI 25 

MULTI- SWITCHES 
5 STATION INTERLOCKING 

MLhWTING 12 SO EACH 

5 STATION NON -INTERLOCKING 
SAME AS ABOVE EXCEPT EACH s. 
OPERATE INOEPEHOENTIY 52 50 EACH 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ -1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 

Gives excellent reception of 50 KHz 
to 30 MHz signals Equivalent to wire 
hundreds of feet long. Use any SWL. 
MW, BCB. VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. whip 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 

active antenna. Gain control. ON 
LED. Remote unit. 3x2x4 in. Control, 
6x2x5 in 12 VDC or 110 VAC with 

optional adapter. 
MF.I -131? $9 95. i1ij! 1291 

Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order today. Call TOLL FREE 100- 647 -1100. 

Charge VISA, MC Or mall check, money order. 
Write for free catalog. Over 100 products. 

CALL TOLL FREE 800 - 647 -1800 
Call 601- 323-5869 in Miss.. outside continental 
USA, tech /order /repair Info. TELEX 53 -4590. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, MIssissIppi State. MS 39782 

GRADE 
CAPACITORS 

1700 mid. 150 VDC $2 00 
2 DIA 4 14- HIGI. 

3.600 mid. 
40VDC $1.00 
3s DIA 3- HIGH 

1.400 mid. 
BO VDC $2.$0 

13 R DIA 4 1/4- WON 

22.000 mid. 1S VDC 
2- DIA 2 L2- HIGH $2.00 
22.000 wild. 40 VDC 
2- DIA 6 HIGH $3.00 
24.000 mid. 30 VDC 
I 14- OIA 4 760.1 
31.000 mid. 15 VDC 
I 14 DIA 4 HIGH 
72.000 mid. 15 VDC 
2- DIA 4- HIGH 13.85 
160.000 mid. at 1V 
7 1 1 DIA 4 1 2 HIGH 51.50 

53.50 

S2.50 

POWER 
SUPPLY 

S VOC AT 

1 AMPS 

538.30 EACH 

CIRCLE 66 ON FREE INFORMATION CARD 

THE WORLD FAMOUS 

BCD DIP SWITCH 
AL` 

SI fly EACH 

CATALOG OF 

ELECTRONICS 

WALL 
TRANSFORMER 

ALL ARE 11S VAC 
PLUG IN 

4 VOC H 70 NA 
I VDC 41 2ri MA 
16 S VAC al 10 VA 

CIAYM 70 PA CAPACITORS HI w 17 YAC H S00 MA 

u so 

E.1 00 
S3 SO 

SA00 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED S AMPS A 125 VAC 

S.P D.T. 
(on-on) 

PC s7YLE 
NON. THREADED 
OWNING 
no EACH 
10 !OR ST00 

S.P.D.T. 
(on- off -on) 
NON THREADED 

0 
Pc 1T/l1 
1W EACH 

-R S7 Ea 

S.P.O.T. 
(on -on) 
so, 0( LUG 
TERMINALS 
El OE EACH 
l0 roR 5000 
100 FOR Sao a 

S.P.D.T. 
(on-on) 

THREADED SOLDER LL.G 
RUSHING TERMINALS 
a1M EACH LJ i' 

0 EOR 5600 TIC 
100 FOR SKI 

S. P. D. T. 
(on-off-on) 
SOLOEI LUG 
TERMINALS 
SIa6 EACH 

O FOR M00 
100 lOR 41000 

D.P.D.T. 
(on-on) 

'71 
uEAC 
'0 

M 
EOR ',roe LS 

00 /OR $11000 

126 
CIRCLE 12 ON FREE INFORMATION CARD 

ELEP^ 
PATS 

PARTS 

AUDIO 

ELECTPC'. 

and InACR f4 RIKIt 0.0rí 

'::o S OF EASCINAT,. O 
FACTOR. cLEAROUIS 

us SPECIALS ANO 
BARGAIN OFFERS NOT FOUN 
IN STORES OR CATALOGS 
ANYWHERE' 

ETCO ELECTRONICS 
DEPT. 591 

IMailing List Control Center 
Box 840 
Champlain. N.Y. 12919 
II Enclose (cash OK); 
Please rush postpaid 

E1 S1 for I year subscription to the LJ world famous ETCO catalog. 
S3 Canadian i Foreign I year 

subscription to the ETCO catalog. 
304 page handbook "BUILD YOUR 
OWN EARTH STATION ". (TA02S) $10.00 

O 360 pages MASTER HANDBOOK OF 
TELEPHONES. (TA001) $11.00 

Iri FREE - sample copy of the bargain 
packed ETCO catalog. (USA only) 

Name 
Address 
City 
State Zip 

NOW 

112 
PAGES 

i 
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OPPORT1JNFIY 

WITHOUT 

RISK. 

The biggest 
improvement in 

Savings Bonds in 
40 years. 

New Variable 
Interest Rate. 
Looking for an ideal invest- 
ment? One with a variable 
interest rate? But one 
where rates can't drop 
below a certain level? 

Well, there is one avail- 
able to everyone, even if 
you have only $25 to invest. 

It's U.S. Savings 
Bonds. Now changed from 
a fixed to a variable interest 
rate, with no limit on how 
much you can earn. 

A Guaranteed 
Minimum. 

Although interest 
rates will fluctuate, you're 
protected by a guaranteed 
minimum. And if you hold 
your Bond to maturity, 
you'll double your money. 
You may do even better. 

Take another look at 
Savings Bonds. We did, and 
made them better. 

Tak 
StOC . 1?)VG-s> 

1nAmerica. 

rTil A public SRIVICe of tn1$ pUdlcalo 
and The Advertising Council. 

~ A public service 01 this publication
~~ and Th e Adve rtising Council.

The biggest
improvement in

Savings Bonds in
40 years.

New Variable
Interest Rate.
Looking for an ideal invest
ment? One with a variable
interest rate? But one
where rates can't drop
belowa certain level?

Well, there is one avail
able to everyone, even if
youhave only $25 to invest.

It's U.S. Savings
Bonds. Now changed from
a fixed to a variable interest
rate, withno limit on how
much you'can earn.

A Guaranteed
Minimum.

Although interest
rates will fluctuate, you're
protected by a guaranteed
minimum. And if you hold
your Bond to maturity,
you'll double your money.
You maydo even better.

Take another look at
Savings Bonds. Wedid, and
madethem better.

OPPORTUNITY
WITHOUT

RISK.

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip . 50foot coax. 20 dB attenuator
prevents receiver overload . Switch be
tween two receivers . Select auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VD C or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$129 95
(+ $4.00
shipping)

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping) .

One year unconditional guarant!le.
Order today. Call TOLL FREE 800·647-1800.

Charge VISA, MC . Ormail check, money order.
Write for free cata log. Over 100 products.

I ; I I I' : I I

Call 601-323-5869 in Miss.. outside conti nental
USA, tech/order/repair info. TELEX 53-4590.

M~ •ENTERPRISESr., INCORPORATED'
Box 494, Mississippi State, MS 39762

CIRC LE 66 ON FREE INFORMATION CARD

ETCO ELECTRONICS •
DEPT_ 591 • I

IMailing List Control Center
Box 840 • •
Champlain, N.Y. 12919 I

II Enclose (cash OK);
Please rush postpaid

.0 $1 for 1 year SUbscription to the I
I

world famous ETCO catalog.

O $3 Canadian & Foreign 1 year

subscription to the ETCO catalog, I
O 304 page handbook "BUILD YOUR

I OWN EARTH STATION". (TA025) $10.00o 360 pages MASTER HANDBOOK OF

TELEPHONES. (TA001) $11.00 II0 FREE - sample copy of the bargainI~:;~:.. ETCO ...,,,,. ,""."" I
City _

Stale Zip _ I---_-..
CIRCLE 51 ON FREE INFORMATION CARD

$2.7 5
$4 .00
$ 1. 50
$2. 7 5
$3 .50
$ 1.2 5

08 -15 PLUG
0 8 -1 5 SOCKET
08 -15 HOOD
08-2 5 PLUG
08 ·25 SOCKET
08 -25 HOOD

POWER1iSUPPLY •
REGULATED •~

ADJ~US\~YBLE '~•..:~
5VOCAT •
3 AMPS •

$18. 50 EACH •

WALL
TRANSFORMER

~
.."

",~. ALL ARE 115 VAC
PLUG IN

4 vec .1 70 MA $2.50
9 VOC . , 225 MA $3.00
16.5 VAC ., 10 VA $3.50
17 VAC .1 500 MA $4.00

BCDDIP SWITCH
10 POSITIONROTARY @
SCREWDRIVER ADJUST; f\ J

FHS 6 PIN DIP .,i

$1.8 5 EACH '

SUB-MINIATURE
DTYPE

CONNECTOR

~~

~
SOLDER TYPE SUB MINIATURE

CONNECTORSUSED FDR
COMPUTERHOOK UPS

KEY ASSEMBLY
5 KEY
~~ $1.00

~ EACH
CONTAINS 5 SINGLE·POLE

NORMALLY OPEN SWITCHES
MEASURES 3 3"" LONG

6 KEY
~ $1.25U@ EACH

CONTAINS S SINGLE-POLE
NORMALLY OPEN SWITCHES

MEASURES 4 1 /4 ~ LONG

S.P'D.T .

j
S.P.D .T. ~

(on-on) (on-off-on)
SO LD ER LUG SOLD ER LUG

~i~M~~~~S TERM INA LS ,

10 FOR $9 00 ~~'~O~A$~~
100 FOR $80 100 FOR $8000

s.P.D'T.• 0 PDT ,(on-on) • • ••
PC lUGS. (on-on)
THREADED SOLDER LUG
BU SHING ~ TERMINALS
$1.00 EACH - - - 12.00 EACH
10 FOR $900 10 FOR $19 00 tt
100 FOR $80 00 100 FOR $180 00

S.P.D.T .

(on-on)~pc STV LE,
NON -THREADED
BUS HING fl '"
7SC EACH mY
10 FOR $700 ,.

S.P,D.T.

(on_off-ani
NON -THR EAD ED
BU SHING
pc STYlE J~';
75C EACH •.
10 FOR $7 00

CLAMPS TO FIT CAPACITO RS soc ••.

1700 mId. 150 vee $2.00

2 112" DIA x 4 3/4 " H1GHO
3,600 mId . ._

40VDe $1.00
1 3/a" DIA "3" HIGH
6,400 mId .

60 VDe $2.50
1 3/a" DIA " 4 1/4" HI GH

~2,~~~ ~1~·l~~..V~~H $2_00 ...---__----1
22 ,000 mId . 40 VDe
2" DIA • S" HIGH $3.00
24 ,000 mId . 30 VDe
1 3/4" DIA. • 4" HIGH $3.50
31,000 mId. 15 VDe
1 3/4" CIA. • 4" HIGH $2.50
72.000 mId . 15 VDe
2" DIA • 4" HIGH $3.50
180,000 mId . at 6V
2 ' /2 " DIA • 4 112" HIGH $1.50

SOLID STATE

R~~~S ~~
MOTOROLA

-MP 12002
RATlO,

CONTROL- 3 & &VOC
LOAO-1 20VAC 2 AMPS

T T L COMPATiB LE
SIZE l I V I ~ " '" • 1" HIGH
$3. 50 EACH 10 FOR$32 .00

10 AMP
TELEDYNEPIN &15·1

CONTROL, ~3·32 VDC _~

LOAO, 10 AMP '.• -'
140 VAC

$9. 50 EACH

CIRCLE 12 ON FREE INFORMATION CARD

EDGE
CONNECTORS

~:;.;;:::::~

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAe

50/100 MICRO PLASTiC
.MP·D125·50·0S·1

STANDARO5·100 CONNECTOR
.125' SPACING GOLO PLATEO
P C MOUNT

$3.7 5 EACH 10 FOR$35 00

22 /44 22 /44 GOLD PLAT ED
CONTAC TS

15&CONTACT SPACING

$2 .00 EACH 10 FOR$18 00

28 /56
28/5 & GOLOPLATE OCONTACTS
15& CONTACTSPACING

$2.50 EACH 10 FOR$22 .00

COMPUTER
GRADE

CAPACITORS

MUlJ1-SWITCHES

11
5 STATION INTERLOCKING

_- 3 - 2PDT AND 2 - SPOT SWITCHESON FULLY
INTERLOCK ING ASSEMBLY.3' ..- BETW EEN
MOUNTING CENTERS $2.50 EACH

5 STATIONNON-INTERLOCKING
SAME AS ABOVE. EXCEPT EACH SWITCH
OPERATES INDEPENDENTLY. $2.50 EACH

en
o
Z
o
a:
t
w
-l
W

o
is
<t
a:
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SHACK HAS THE PARTS YOU NEED AT LOW PRICES! 
Highest Quality! Factory Fresh! No Mail -Order Delays! 

Special- Purpose ICs 
Adimomor NEW! 

f 1295 799 1 

Set of 2 ICs 99 0.11 
.A Voice Synthesizer Set. Get into solid-state 
talk' The SPO256 speech processor. a 28 -pin 
NMOS LSI device. uses a stored program to syn- 
thesize speech or complex sounds Works with a 
few simple support parts. or use the 14 -pin SPR 16 
serial speech ROM. included, for computer inter- 
facing With data 276 -1783 Set 12.95 

MF10 Dual Switched Filter. Versatile CMOS 
building block for active filters- eliminates the 
need for expensive. close- tolerance parts High 
performance yet very easy to use 20 -pin DIP with 
data 276 -2329 7.99 

B 

Operational Amplifiers 
Type Cat No Each 

741 (Single) 276-007 i 79 
MC1458 (Dual) 276-038 99 
LM324 (Quad) 276-1711 1 29 
TL082 (Dual) 276.1715 1 89 
TL084 (Quad) 276-1714 299 
LM3900 (Quad) 276.1713 1 39 
LM339 (Quad) 276.1712 1 49 

Voltage Regulator ICs 
Type Adjustable Cat No Each 

LM723 0 to 40 VDC 276.1740 .89 
LM317T 1.2 to 37 VDC 276.1778 2.79 

Type Fixed Output Cat. No. . Each 
7805 +5 VDC 276 -1770 1 59 
7812 + 12 VDC 276 -1771 1 59 
7815 + 15 VDC 276-1772 1.59 
7905 -5 VDC 276.1773 1.59 
7912 - 12 VDC 276 -1774 1.59 

Audio Power Amplifiers 
Type Cat No. Each 

LM383/TDA2002 276-703 3.19 
LM386 276-1731 1.09 
TA7205AP 276-705 2.99 
LM380 276.706 1.59 

Computer Connectors 
Type Positions Cat No. Each 

10 Card Edge 34 276 -1564 4 95 
ID Card Edge 50 276-1566 4.95 
Card -Edge Socket 44 276 -1551 2.99 
ID D -Sub Male 25 276-1559 4.99 
ID D -Sub Female 25 276.1565 4.99 
Solder D -Sub Male 25 276.1547 2.99 
Solder D -Sub 
Female 25 276.1548 3.99 

Hood - 276 -1549 t.99 

4000 -Series CMOS ICs 
With Pin -Out and Specs 

Type Cat No. Each 
4001 276.2401 79 
4011 276-2411 .79 
4013 276.2413 99 
4017 276-2417 149 
4023 276-2423 99 
4049 276-2449 99 
4066 276-2466 99 

Tantalum Capacitors 
204ó Tolerance 
Standard IC Pin 
Spacing 

pF WVDC Cat. No Each 
01 35 272.1432 1 49 
0 47 35 272.1433 I 49 
10 35 272.1434 49 
22 35 272.1435 I 59 

10 16 272.1436 69 
22 16 272.1437 79 

Power Transformers 
120VAC Primaries 

Type Volts Current Cat No ` Each 
Mini 6.3 300 mA 273-1384 
Mini 12 0 1 300 mA 273-1385 . 

Mini 24.0 300 mA 273-1386 2 99 
Mini 12.0 CT 450 mA 273-1365 3 59 
Mini 24 0 CT 450 mA 

I 
273.1366 3 99 

Std. 63 1.2A 273.050 
11 

3 79 
Std 126CTi 12A 273.1505 399 
Std. 25 2 1 2A 273 -1480 439 
H -0 126CT 30A 273-1511 5.99 
H -0 25.2 CT 2.0A 273-1512 629 
H -D 18.0 CT 2OA 273-1515 5 99 

TTL Digital ICs 
With Pin -Out and Specs 

Type Cat No Each 
7400 276-1801 59 
7404 276 -1802 .79 
7408 276-1822 .79 
7447 276-1805 1.19 
7490 276-1808 .89 

Replacement Transistors 
Type Cat No Each 

2N1305 PNP 276.2007 I 19 
MPS222A NPN 276.2009 79 
PN2484 PNP 276.2010 89 
MPS3904 NPN 276-2016 69 
TIP31 NPN 276.2017 99 
TIP3055 NPN 276-2020 1 59 
MPS2907 PNP 276-2023 .79 
MJE34 PNP 276.2027 1.49 
2N3053 NPN 276-2030 89 
MPS3638 PNP 276-2032 79 

TIP120 NPN 276-2068 1.29 
2N3055 NPN 276.2041 1.99 
MJ2955 PNP 276.2043 219 
2N4124 NPN 276-2057 .59 
2N4401 NPN 276-2058 59 
MPSA06 NPN 276-2059 59 
MPSA13 NPN 276-2060 59 
MPSA42 NPN 276-2061 69 
MU4891 UJT 276-2029 99 
2SD313 NPN 276.2048 1 79 

2SC945 NPN 276-2051 79 
2SC1308 NPN 276-2055 7 95 
2N3819 N-FET 276-2035 99 
MPF102 N.FET 276.2062 99 

Electrolytic Capacitors 
Axial Leads 

pF W VDC Cat No. Each - 
4.7 35 272.1012 49 
10 35 272.1013 59 
22 35 272.1014 69 
47 35 272.1015 69 
100 35 272.1016 79 

220 35 272.1017 89 
470 35 272.1018 99 
1000 35 272.1019 159 
2200 35 272.1020 2 49 
3300 35 272-1021 2 99 
4700 35 272.1 022 3 59 
470 50 272.1046 159 
1000 50 272.1047 1.99 
2200 50 272.1048 3 49 

PC -Mount Leads 
pF WVDC Cat No Each 

220 16 272.956 79 
470 16 272.957 89 
1000 16 272.958 99 
4 7 35 272 -1024 49 
10 35 272 -1025 59 
22 35 272.1026 69 
47 35 272.1027 69 
100 35 272.1028 79 
220 35 272.1029 89 
470 35 272-1030 99 
1000 35 272.1032 159 
100 50 272.1044 .89 

1/4 -Watt, 5% Resistors 

39C 
Ohms 7 Cat No 
10 271.1301 
100 271.1311 
150 271.1312 
220 271.1313 
270 271.1314 
330 271.1315 
470 271.1317 
1k 271.1321 
1 8k 271-1324 
2 2k 271.1325 
3.3k 271.1328 
4 7k 271.1330 
6 8k 271.1333 

Pkg. of 5 

Ohms Cat. No. 
10k 271.1335 
15k 271.1337 
22k 271.1339 
27k 271.1340 
33k 271.1341 
47k 271.1342 
68k 271.1345 
100k 271.1347 
220k 271 -1350 
470k 271.1354 
1 meg 271.1356 
10 meg 271.1365 

21- Range. 30,000 Ohms /Volt 
Multitester 

4995 
5" Color -Coded Scale 
Overload Protected 

Our best VOM' Features 
"beep" continuity function 
and easy access to battery/ 
fuse compartment Mea- 
sures AC and DC volts. DC 
current up to 10 amps. resistance and decibels 
6" he x sill, x 2s /e- Includes probes leads, own- 
er's manual Batteries extra 22 -210 49.95 

SPST DIP Switches 
PPLow As 

149 
U 

For digital or low- current switching Mount in DIP 
sockets or on PC boards Style may vary. 

Fig Positions Fits Socket Cat No 1 Each 

C 
D 

8 

4 

16-pin DIP 
8 -pin DIP 

275-1301 1.99 
275.1304 1 49 

A DIVISION OF TANDY CORPORATION ftadie Ihaek 
Prices pery at panctoal,n9 Radio Si' a . a -id dealers 
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Home Computer Programs 
Reg. 7.95 

Save S5 
295 

For TRS -80 16K 
Models I. Ill. 4 

Listings for over 75 useful programs-financial. 
automotive, kitchen helpmates. filing, math tu- 
toring. metric and temperature conversions 
games and more 330 pages c. 
62 -2069 Sale 2.95 

C 
D 

OVER 8800 LOCATIONS WORLDWIDE 

127 

SHACK®HAS THE PARTS YOU NEED AT LOW PRICES!. .

Audio Power Amplifiers

Operational Amplifiers

Factory Fresh!

Fig. !Posit ions I Fits Socket I Cat. No. I Each

C I 8 ' I 16-pin DIP 1275-1301 11.99
o 4 8-pin DIP 275-1304 1.49 c....

>
Z
C
>
:D
-<

Vol ts Current Cat. No. Each

6.3 1.2A 273-050 3.79
12.6CT 1.2A 273-1505 3.99
25 .2 1.2A 273-1480 4.39
12.6 CT 3.0A 273-1511 5.99
25 .2 CT 2.0A 273-1512 6.29
18.0 CT 2:0A 273-1515 6.99

6,3 300 mA 273-1384 2.59
12.0 300 mA 273-1385 2.79
24 .0 300 mA 273-1386 2.99
12.0 CT 450 mA 273-1365 3.59
24 .0 CT 450 mA 273 -1366 3.99

Power Transformers
120VAC Primarie s

Ohms Cat. No. Ohms Cat. No.
10 271-1301 10k 271-1335
100 271-13 11 15k 271-1337
150 271-1312 22k 271-1339
220 271- 1313 27k 271-1340
270 271-13 14 33k 271-134 1
330 271-1315 47k 271-1342
470 271-1317 68k 271-1345
l k 271-1321 lOOk 271-1347
1.8k 271-1324 220k 271-1350
2.2k 27 1-1325 470k 271-1354
3.3k 27 1-1328 1 meg 271-1356
4.7k 271-1330 10 meg 271-1365
6,8k 271-1333 - -

Mini
Mini
Mini
Mini
Mini
Std.
Std .
Std .
H-D
H-D
H-D

No Mail-Order Delays!
Compute r Connectors

Type Positions Cat. No. Each
10 Card Edge 34 276-1564 4.95
10 Card Edge 50 276-1566 4.95
Card-Edge Socket 44 276-1551 2.99
10 D-Sub Male 25 276-1559 4.99
10 D-Sub Female 25 276-1565 4.99
Solder D-Sub Ma le 25 276-1547 2.99
Solder D-Sub

Female 25 276-1548 3.99
Hood - 276-1549 1.99

Type

Reg . 7.95

Save S5

295

Home Computer Programs
i~ ....... _

' ~~T':~1)i
'I

-:.=:::-=- /
Listi ngs for over 75 useful programs- financ ial ,
automo tive , kitc hen helpm ates. fil ing, math tu
toring , metric and te mperatu re conversions ,
games and more . 330 pages .
62-2 069 Sale 2.95

For TRS-80 ' 16K
Models I, III, 4

OVER 8800 LOCATIONS WORLDWIDE

• 5" Color-Coded Scal e

• Overload Protected

Ou r best VOM! Fe at ures
" beep" continuity function
and easy access to batteryl
fuse co mpa r tment. Mea
sures AC and DC volts . DC
curre nt up to 10 amps, resis tance and decibels.
6"/ ' 6 x 571, 6 x 25/8': Includes probes , leads , own
er 's manual. Batteries extra . 22-210 .. . . . 49 .95

21-Range , 30,000 Ohms/Volt
Multitester

4995

V4-Watt, 5% Resistors
39¢ Pkg . of 5

0=,------,- -:::-=:-7:----, o=,------,-~,.--;-;----,

.79

.99
1.29
1.89
2.99
1.39
1.49

Each

.49

.49

.49

.59

.69

.79

3.19
1.09
2.99
1.59

Each

Each

Cat. No.
276-007
276-038
276- 1711
276-1715
276 -1714
276-1713
276-1712

Cat. No.
272-1432
272-1433
272-1434
272- 1435
272 -1436
272 -1437

Cat. No.
276-703
276-1731
276-705
276-706

-

(Single)
(Dua l)

(Quad)
(Dual)

(Quad)
(Quad)
(Quad)

35
35
35
35
16
16

WVDC

Type

~F

0.1
0.47
1.0
2.2

10
22

Type
LM383/TD A2002
LM386
TA7205AP
LM380

Electrolytic Capacitors
Axial Leads

~F WVDC Cat. No. Each
4.7 35 272 -1012 .49
10 35 272- 1013 .59
22 35 272-1014 .69
47 35 272-1015 ,69
100 35 272 -1016 .79
220 35 272 -1017 89
470 35 272- 1018 .99
1000 35 272- 1019 1.59
2200 35 272-1020 2.49
3300 35 272- 1021 2.99
4700 35 272 -1022 3.59
470 50 272-1046 1.59
1000 50 272-1047 1.99
2200 . 50 272-1048 3.49

PC-Mount Leads

~F WVDC Cat . No. Each
220 16 272-956 .79
470 16 272 -957 .89
1000 16 272 -958 .99
4.7 35 272-1024 .49
10 35 272-1025 .59
22 35 272-1026 .69
47 35 272-1027 .69
100 35 272- 1028 .79
220 35 272-1029 .89
470 35 272-1030 .99
1000 35 272-1032 1.59
100 50 272-1044 .89

741
MC1458
LM324
TL0 82
TL084
LM3900
LM339

Tantalum Capacitors
• 20% Tolerance

• Standard IC Pin -__---
Spacing

SPST DIP Switches
IQ] - Low A sc_ 149

rmmT [Q]

For digital or low-cur rent switching . Mount in DIP
sockets or on PC boards . Style may vary.

ltadl8/haeK

Voltage Regulator ICs
Type Adjusta ble Cat. No. Each

LM723 o to 40 VDC 276-1740 .89
LM317T 1.2 to 37 VD C 276-1778 2.79

Type Fixed Ou tput Cat. No. , Each
7805 + 5 VDC 276- 1770 1.59
7812 + 12 VD C 276-1771 1.59
7815 + 15 VDC 276- 1772 1.59
7905 -5 VDC 276-1773 1.59
7912 - 12 VD C 276-1774 1.59

Type Cat. No. Each

Replacement Transistors

4001 276-2401 .79
4011 276-2411 .79
4013 276-2413 .99
40 17 276 -24 17 1.49
4023 276-2423 .99
4049 276 -2449 .99
4066 276-2466 .99

TTL DigitallCs
With Pin-Out and Specs

Type Cat. No. Each

Highest Quality!

A DIVISION OF TAND Y CORPORATION

7400 276-1801 .59
7404 276 -1802 .79
7408 276-1822 .79
7447 276- 1805 1.19
7490 276- 1808 .89

4000-Series CMOS ICs
With Pin-Out and Specs

Type Cat. No . Each

2N130 5 PNP 276-2007 1.19
MPS222A NPN 276-2009 .79
PN2484 PNP 276-20 10 .89
MPS3904 NPN 276-2016 .69
TIP31 NPN 276-2017 .99
TIP3055 NPN 276-2020 1.59
MPS2907 PNP 276-2023 .79
MJE34 PNP 276-2027 1.49
2N3053 NPN 276-2030 .89
MPS3638 PNP 276-2032 79

TIP120 NPN 276-2068 1.29
2N3055 NPN 276-2041 1.99
MJ2955 PNP 276-2043 2. 19
2N4124 NPN 276-2057 .59
2N4401 NPN 276-2058 .59

\ MPSA06 NPN 276-2059 .59
MPSA13 NPN 276-2060 .59
MPSA42 NPN 276-206 1 .69
MU4891 UJT 276-2029 .99
2SD313 NPN 276-2048 1.79

2SC945 NPN 276-2051 .79
2SC1308 NPN 276-2055 7.95
2N3819 N-FET 276-2035 .99
MPF102 N-FET 276-2062 .99

Special-Purpose ICs
@ NEW! ~

1295 1 t 7
Set of 2 ICs ~~O

@ Voice Synthesizer Set . Get into so lid-state
talk! Th e SP0 256 speech processor, a 28-pin
NMOS LSI device, uses a stored program to syn
thesize speech or complex sounds. Works with a
few simp le support part s, or use the 14-pin SPR16
serial speec h ROM , incl ude d, for co mpu ter inter-
facing . With data. 276-1783 Set 12.95

~ MF10 Dual Switched Filter. Versatile CMOS
building block for ac tive filters-eliminates the
need fo r expe nsive, c lose -to lerance parts . High
performance, yet very easy to use. 20-pin DIP with
data.276-2329 .. , 7,99

Prices appl y at part icipat ing Radio Shack stores and dealers
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Singlet 5 Voll Supply 21PO1A Program at 21 VOII** 

Capacity Intensity 
Timer Chip (uW Cm') 

9 6.000 63.00 
X 9 6.000 119.00 
X 12 9.600 175.00 
X 30 9.600 255.00 
X 2S 17.000 349.00 
X 42 17.000 595 00 I 

UARTS 
AY3-1014 6.95 
AYS-1013 3.95 
AY3-1015 6.95 
PT1472 9.95 
TR1602 3.95 
2350 9 95 
2651 8 95 
16402 7 95 
1816403 5 95 
111511250 10 95 

GENERATORS 
BIT-RATE 

MC14411 11 95 
BR1941 11 9S 
4702 12 9S 
COM5016 16 95 
COM6116 10 95 
85815307 10.95 

FUNCTION 
MC4024 3.95 
04566 1.49 
XR2206 3.75 

LS036 3.9.5A 

Z-80 
2.5 Mhz 

ZIIO.CPU 3.95 
Z60-CTC 4.41 
2S0DART 10.93 
Z60-OMA 14.93 
Z50-PI0 4.41 
Z110-310:0 16.93 
Z60510/1 16.93 
Z10-S10'2 16.95 
260SID%9 15.93 

4.0 Mhz 
INA-CPU 4.95 
Z50A-CTC 
ZSOA-DART 
Z50A-DMA 
ZSOAPIO 
ZSOA-310/O 
ZSOA-510/1 
ZSOASIO/2 
ZSOA-SIO// 

4.95 
11.9S 
16.95 
4.95 

16.95 
16.95 
16.95 
16.95 

6.0 Mhz 
2608-CPU 11.95 
Z11438-CTC 13.15 
Z605-PIO 13.95 
DIOS-DART 19.95 
Z5015-510/2 31.95 

ZILOG 
Z6132 34.95 

`4971 39.95 

22 50 
19 95 
15 95 
11 9S 

6 15 
24 95 
29 9S 
99 95 
39 95 
49.95 
31.95 
/1.O& 

11.95 
24.95 
26.95 
49.95 
49.95 
54.95 
54.95 
59.95 
59.95 
34.95 
39.95 
39.95 
21.95 
34.95 
17.95 
18.91 

29.95 
29.95 
2.49 
7.95 
4.95 
4.95 
9.00 

13.95 
7.95 
695 
9 95. 

4.95 
1295 
11.95 

3. 95.4 

4164 64K200 
NSMIC 

$595 TM2O1 2KX8 
200 NS 

Up 5 

STATIC RAMS 
2101 
5101 
21021 
21021-4 
21021.2 
2111 
2112 
2114 
2114-25 
21141-4 
2114L-3 
21141.2 
TCSS14 
TCSS16 
2147 
TM54044-4 
TM84044-3 
TM54044-2 
MK4116 
TMM2016.200 2046 
TMM2016-150 2049 
TMM2016-100 2048 
H M6116-1 2044 
HM6116-3 2016 
11996116-2 2048 
HM6116LP-1 2048 
H Mel 16LP-3 2048 
HM61161P-2 2048 
Z-6132 4096 
HM6264 8192 

256:4 (45Ons) 
254 4 (/SOns) (cmo) 

1024 a 1 (450n.) 
1024 a 1 (4SOns)(LP) 
1024 a 1 (250ns) (LP) 
256 a 4 (450ns) 
256 a 4 (450ns) 

1024 a 4 (450ns) 
1024 a 4 (250ns) 
1024 a 4 (4SOns) (LP) 
1024 a 4 (300ns) (LP) 
1024 a 4 (200ns) (LP) 
1024 a 4 (6SOn.) (cmos) 
2048 a 8 (2SOns) (cmos) 
4094 a 1 (S5ns) 
4094 1 (450n.) 
4096 a 1 (300ns) 
4094 a 1 (200n.) 
1024 a S (250n.) 

a t (200r1s) 
.5 (1SOns) 
a 8 (100ns) 
a S (200ns) (cmo.) 

8 (150n.) (cmos) 
1 (120n.) (cmos) 

. 8 (200n.) (cmos)(LP) 

. 8 (1SOns) (cmos)(LP) 
a 6 (120ns) (cmos)(LP) 
a 1 (300ns) (0.1.1) 
: S (1SOns) (cmos) 

LP Low Po 

1.95 
3.95 
N 
N 

1.49 
2.49 
2.N 

6/1.95 
6/10.94 
6/12.95 
8/13.45 
6/13.95 

2.49 
1.95 
4.95 
3.4/ 
3.1111 

4.49 
9.N 
4.15 
4.95 
6.15 
4.75 
4.95 
8.15 
5.95 
6.95 

10.15 
34.95 
41.95 

wer 0.1.1 Ouss1- S1alIc 

DYNAMIC RAMS 
19554027 4096 1 (250n.) 1 99 
U P D 411 4094 1 (3004.) 3.00 
MM5280 4094 1 (300n.) 3.00 
MK4108 8192 1 (200ns) 1.15 
M MS29S 8192 1 (250n.) 1.55 
4116-300 16364 1 (300n.) 5/11.75 
4116-250 16384 1 (250n.) 8/11.95 
4115-200 16314 1 (200ns) 6/12.95 
6116-150 15364 1 (150n.) 1/14.65 
4116-120 15394 1 )120n.) 11/21.95 
2118 16384 1 (150n.)(Sv) 4.95 
MK4332 32764 1 (200rn) 9.95 
4164-200 65536 1 (200n.) (5v) 5.95 
41641S0 65536 1 (1SOns) (Sv) 8115 
MCM6665 65536 1 (200ns) (5v) 695 
TMS4164.15 65536 1 (150n.) (Sv) 5.95 

SV single S volt supply 

6800 
66000 
6800 
6602 
6603 
6606 
6609E 
6101 
0810 
1420 
5.821 
6829 
5.540 
6443 
9444 
6445 
6447 
6560 
4462 
6644 
4476 
4460 
1413 
64047 

S995 
3 9S 
7.95 

19 95 
13.90 
199S 
11.95 

2.9S 
4.35 
3.25 

14.93 
1293 
34 95 
25.95 
14.95 
11.95 
3.25 
S.75 
9.95 
6.93 
2.25 

22.15 
24 IS 
19.95 

6900 1MHZ 
68600 10.95 
61802 22 25 
64609E 29.95 
68809 29.93 
66810 6 95 
66821 6 95 
69840 19.9s 
66845 19.95 
64850 S.95 

44800 2 MHZ 

8202 
8203 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8237-S 
8238 
5243 
5250 
5251 
1233 
/2S3-S 
5255 
6255-S 
6257 
5257-S 
1259 
8259-S 
8271 
8272 
6275 
8279 
5279-5 
8262 
8283 
5254 
5256 
5287 
626a 
5251 

8200 
24 95 
39.95 
3.50 
1 80 
355 
1.75 
2.25 
1.80 
349 

199S 
21.95 

4 49 
445 

10 95 
4.49 
6.95 
7.9S 
4.49 
5.25 
7.95 
8.94 
6.90 
7.50 

79.95 
39.95 
29 95 

6 95 
10 00 
6.50 
6.50 
5.50 
6.60 
6.90 

25.00 
49.95 

EPROMS 
1702 
2701 
2756 
2716 
2716-1 
TMS2S16 
TM52716 

256 a 8 (1u.) 
1024 a 6(450n.) 
1024 a 5 (450n.) (Sy) 
2049 s 11 (450ns) (Sv) 
2041 5 (3SOns)(Sv) 
2048. S (450ns) (Sv) 
2049 a S (45On.) 

4.50 
3.95 
5.95 
3.15 
5.115 

5.50 
7.95 

TMS2S32 4018 it S (450n.) (Sv) S./S 
2732 40911 8 (450ns) (S.) 4.95 
2732250 4096 a S(250na)(Sy) 11.115 

2732-200 1018 a S (200na) (Sv) 11.95 
2732A-4 4016 S (450n.) (50(21POM) 6.95 
2732A 40N.8 (250n.)(Sv)(21vP0M) 99S 
2732A-2 4016 it S (200n.) (SO (21vPOM) 13.95 
2764 8112 a 5 (450rn) (Sr) 9.95 
2764-250 1192 a 8 (250ns) (Sv) 11.95 
2764-200 8192 5 (200n.) (5v) 24 95 
TMS2564 1192 a 8 (450n.) (5v) 17.95 
MC66764 5192 a 8 (450n.) (Sv)(2 pin) 39.95 
27129 16354E8 (300ns)(5v) 29.95 

`v 

r EPROM ERASERS 

PE14 
PE-14T 
PE2T 
PL265T 
PR125T 

LPR-3207 

ORDER TOLL FREE 

800- 538 -5000 
800 -882 -6279 

(CALIFORNIA RESIDENTS) 

r 8000 1 
8035 
8039 
INS -6060 
INS -6073 
8080 
8085 
$06SA -2 
8086 
6087 
8089 
$089 
5155 
$155.2 
8156 
5165 
$165 -2 
8741 
6746 

CRT 

5.95 
6.95 

17.95 
49 95 
3.95 
5.95 

11.95 
29.95 
CALL 
3995 
19.95 
6.95 
7.95 
6.95 

21.95 
3995 
3995 
24 95 
24 9Si 

CONTROLLERS 
6645 
86545 
HD465055P 
6847 
MC1372 
61047 
5275 
7220 
CRT3027 
CRT5037 
TMSNI6A 

11,3P11350 

rCRYSTALS' 
32 766 th: 

1.0 mhz 
1.6432 
2.0 
2.097152 
2.4576 
3.2768 
3.579545 
4.0 
5.0 
6.0664 
5.185 
5.7113 
6.0 
6.144 
6.5536 
8.0 

100 
10.736635 
14.31515 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1164 

195 
495 
4.95 
395 
395 
39S 
3 95 
3 95 
395 
395 
395 
3.95 
3.95 
3.95 
3.95 
395 
3.95 
3.95 
3 95 
3.95 
3.95 
3.95 
3.9S 
395 
3.95 
395 
3.95 
3.95 

r 6500 1 
6502 4.15 
6504 
6505 
6507 
6520 
5522 
6532 
5545 
6551 

2 MHZ 
6302A 
6S22A 
6532A 
654SA 
6551A 

3 MHZ 
6S02B 14 SIN 

DISC CONTR.\ 

6.9S 
8.95 
9.9S 
4.35 
7.9S 
9.9S 

22.50 
11.65 

6.95 
9.95 

11.95 
27.95 
1195 

1771 
1791 
1793 
1795 
1717 
2791 
2793 
2795 
2797 
6643 
6272 
UPD765 
MBU76 
MBU77 
1651 

L2_143 

JDR Microdevices 
1224 S. Bascom Ave. San Jose, CA 95128 

(408) 995 -5430 Telex 171 -110 

Cupyngnl 1983 :Da Mrcrcde.ae. 

r MISC. 
UP07201 
TM599532 
1.11.142003 
3242 
3341 
MC3470 
MC3450 
11C90 
9SH90 
2513-001 UP 3-002 LOW 

r. CLOCK 
CIRCUITS 

MMS314 4.95 
MMS369 
MM5375 
MM56167 
MMSS171 

LM_SM5132 

KEYBOARD 
CHIPS 

AY5.2376 11 95 
A7S -3600 11 95 

Y5 -3600 PRO 11.95 

74L500 
741300 
741501 
711502 
741503 
741504 
741505 
741508 
711309 
741510 
741511 
741512 
741513 
741514 
741515 
741520 
741521 
741522 
741526 
741527 
741525 
741530 
741 532 
74LS33 
741537 
741538 
711540 
741542 
741.547 
741548 
741.549 
741551 
74LS54 
741555 
741.563 
741873 
711571 
771575 
7411376 
7411178 
741583 
741585 
741E66 
741590 
741591 
741592 
741593 
711593 
741596 
7415107 
7415109 
7415112 
7415113 
7413111 
7413122 
7415123 
71L5124 
7415125 
7415126 
74L8132 
7413133 
7418136 
7415137 
7415138 
7415139 
7415145 
7413117 
7418146 
7415151 
7415153 
741815 
7415155 
7415156 
7415157 
74L5158 
7415160 
7415161 
7415162 
7415163 
7715164 
7415165 
7415166 
7418164 
7418159 

`415170 

.24 7415173 .61 

.25 7418174 .SS 

.2S 7715175 .SS 

.25 7115161 2.15 

.24 7115189 8.95 

.25 7415190 .81 

.28 7.15111 .59 

.29 7115192 .79 

.25 7415193 .79 

.3S 7415191 .69 

.35 7115195 .69 
45 7115149 .71 
.59 7415197 .79 
.35 7415221 .81 
.25 74L8240 .9S 
.29 74L5241 .99 
.25 74L5242 .96 
.29 7415243 .N 
.29 7413244 1.21 
.35 7415245 1.49 
.25 7415247 .7S 
.29 7415248 .19 
.S5 7415249 .N 
.35 741. 5251 .S9 
.35 7415253 .59 
.25 7415257 .S9 
.49 7415255 .S9 
.75 7415259 2.75 
.75 7415260 .59 
.75 741 5266 .55 
.25 7415273 1.49 
.29 7415275 3.35 
.29 7415279 .41 

1.25 7415250 1.49 
.39 7415253 .S1 
.35 7415290 .81 
.39 7415293 .81 
39 7415295 .N 
49 7415298 Al 
.60 7415291 1.75 
69 7118323 3.50 
.39 7415324 1.75 
.55 7415352 1.29 
.89 741 5353 1.21 
.55 7715363 1.35 
.SS 7415364 1.95 
.75 7418365 .49 
.89 7115364 .49 
.39 7418357 .45 
.39 741 835 .45 
.39 7415373 1.31 
.39 7418374 1.39 
.39 7415375 .95 
.45 7415377 1.39 
79 7415371 1.19 

2.90 7415379 1.35 
49 741153415 3.90 
49 7415316 .45 
59 7418390 1.19 
59 7415393 1.19 
39 7415395 1.11 
.99 7413399 1.49 
.55 7415421 2.95 
.S5 7115447 .95 

1.20 7415490 1.95 
2.49 7415624 3.99 
1.35 7415640 2.20 

.SS 7115645 2.20 

.SS 7415668 1.69 
1.90 7415669 III 

.69 7115670 1.49 

.69 7415674 11.95 

.65 7415642 3.20 

.S9 7415663 3.20 

.69 7418664 3.20 

.65 7418665 3.20 

.69 74L5615 2.40 

.65 7415689 3.20 

.69 511595 1.49 

.15 811896 1.49 
1.15 81L597 1.41 
1.75 811816 1.49 
1.75 25152521 2.80 
1.41 25152569 4.25 

VISIT OUR RETAIL STORE 
HOURS: M -W -F. 9 -5 T -Th.. 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMI9ER WHEN ORDERING 

TERMS Minimum order 510 For shipping and handling nclude 
52 SO for UPS Ground and 53 SO for UPS Au Orders over I lb and 
foreign orders may regu'r addd:onI shipping charges - please 
contact our sales department for Ine amount CA residents must 
include 6 sales la. Bay Area and LA residents include 6 Prices 
sublecl to change without notice We are not responsible Ior 
typographical errors We reserve the right to bmrl quanldres and lo 
Subslnule manufacturer An merchandise sublect to poor sale 

CIRCLE 49 ON FREE INFORMATION CARD 

STATIC RAMS 74LSOO
32.768 khz 1.95 74LSOO .24 74LS173 .692101 258 x 4 (45Onl) 1.95 1702 256 x (luI) 4.50 1.0 mhz 4.95 74LSOl .25 74LS174 .555101 258 x 4 (45Onl) (cmol) 3.95 2708 1024 X (450nl) 3.95 1.8432 4.952102·1 1024 X 1 (450nl) .89 74LS02 .25 74LS175 .552102L-4 1024 X 1 (45Onl) (LP) .99 2758 1024 (450nl) (5.) 5.95 2.0 3.95 74LS03 .25 74LS181 2.152102L·2 1024 X 1 (250nl) (LP) 1.49 2716 2048 (450nl) (5.) 3.95 2.097152 3.95 74LS04 .24 74LS189 8.952111 256 X 4 (450nl) 2.49 2718-1 2048 (350nl) (5.) 5.95 2.4576 3.95 74LS05 .25 74LS190 .892112 256 X 4 (450nl) 2.99 TMS2518 2048 (450nl) (5.) 5.50 3.2768 3.95 74LS08 .28 74LS191 .892114 1024 X 4 (450nl) 8/9.95 TMS2716 2048 (450nl) 7.95 3.579545 3.95 74LS09 .29 74LS192 .792114-25 1024 X 4 (250nl) 8/10 .95 TMS2532 4098 (450nl) (5.) 5.95 4.0 3.95 74LS10 .25 74LS193 .792114L-4 1024 X 4 (450nl) (LP) 8/12.95 2732 4096 (450nl) (5.) 4.95 5.0 3.95 74LS11 .35 74LS194 .692114L·3 1024 X 4 (300nl) (LP) 8/13 .45 2732·250 4096 (250nl) (5.) 8.95 5.0888 3.95 74LS12 .35 74LS195 .692114L·2 1024 X 4 (200nl) (LP) 8/13.95 2732·200 4096 (200n., (5.) 11.95 5.185 3.95 74LS13 .45 74LS196 .79TC5514 1024 X 4 (850nl) (cmos) 2.49 2732A-4 4096 (450nl) (5.) (21.PGM) 6.95 5.7143 3.95 74LS14 .59 74LS197 .79TC5516 2048 X 8 (250nl) (emes) 9.95 2732A 4096 (250nl) (5.) (21.PGM) 9.95 6.0 3.95 74LS15 .35 74LS221 .892147 4098 X 1 (55nl) 4.95 2732A-2 4096 (200nl) (5.) (21.PGM) 13.95 6.144 3.95TMS4044-4 4098 X 1 (450nl) 3.49 74LS2O .25 74LS240 .95TMS4044-3 4096 X 1 (300nl) 3.99 2784 8192 X (450nl) (5.) 9.95 6.5538 3.95 74LS21 .29 74LS241 .99TMS4044-2 4098 X 1 (200nl) 4.49 2784-250 8192 X (250nl) (5.) 14.95 8.0 3.95 74LS22 .25 74LS242 .99MK4118 1024 X (250nl) 9.95 2784-200 8192 X (200nl) (5.) 24.95 10.0 3.95 74LS26 .29 74LS243 .99TMM2016-200 2048 X (200nl) 4.15 TMS2564 8192 X (450nl) (5.) 17.95 10.738635 3.95 74LS27 .29 74LS244 1.29TMM2016-150 2048 X (150nl) 4.95 MC68784 8192 X (450nl) (5.)(24 pin) 39.95 14.31818 3.95 74LS28 .35 74LS245 1.49TMM2016-100 2048 X (100nl) 8.15 27128 16384x8 (3OOnl) (5.) 29.95 15.0 3.95 74LS30 .25 74LS247 .75HM8116-4 2048 X (200nl) (emes) 4.75

5. =Single 5 Volt Supply 21vPGM =Program a121 Voltl 16.0 3.95 74LS32 .29 74LS248 .99HM6116·3 2048 X (150nl) (cmol) 4.95 17.430 3.95 74LS33 .55 74LS249 .99HM6116-2 2048 X (120nl) (cmol) 8.95
18.0 3.95 74LS37 .35 74LS251 .59HM6116LP-4 2048 X (200nl) (cmol)(LP) 5.95 EPROM ERASERS 18.432 3.95 74LS38 .35 74LS253 .59HM6116LP-3 2048 X (150nl) (cmol)(LP) 6.95
20.0 3.95 74LS40 .25 74LS257 .59HM6116LP-2 2048 X (120nl) (cmol)(LP) 10.95

Capacity Intenllty 22.1184 3.95Z-8132 4096 X (300nl) (Oltat) 34.95 74LS42 .49 74LS258 .59HM6284 8192 X (150nl) (emes) 49.95 Timer Chip (uW/Cm') 32.0 3.95 74LS47 .75 74LS259 2.759 8,000 74LS48 .75 74LS280 .59LP =Low Power Oltal =Ouall·Statlc 9 8,000
UARTS 74LS49 .75 74LS266 .5512 9,800

74LS51 .25 74LS273 1.49DYNAMIC RAMS 30 9,800 AY3-1014 8.95
74LS54 .29 74LS275 3.3525 17,000 AY5-1013 3.95TMS4027 4098 X 1 (250nl) 1.99 42 17,000 AY3-1015 6.95 74LS55 .29 74LS279 .49UPD411 4098 X 1 (300nl) 3.00 PT1472 9.95 74LS63 1.25 74LS280 1.981011015280 4096 X 1 (300nl) 3.00

TR1602 3.95 74LS73 .39 74LS283 .89MK4108 8192 X 1 (200nl) 1.95
2350 9.95 74LS74 .35 74LS290 .891011015298 8192 X 1 (250nl) 1.85
2651 8.95 74LS75 .39 74LS293 .894118-300 16384 X 1 (300nl) 8/11.75
11016402 7.95 74LS76 .39 74LS295 .994118-250 18384 X 1 (250nl) 8/11.95
11016403 8.95 74LS78 .49 74LS298 .894118-200 18384 X 1 (200nl) 8/12 .95

74LS83 .60 74LS299 1.754118-150 18384 X 1 (150nl) 8/14 .95 INS8250 10.95
74LS85 .69 74LS323 3.504116-120 18384 X 1 (120nl) 8/29 .95 GENERATORS 74LS86 .39 74LS324 1.752118 18384 X 1 (150nl) (5.) 4.95

BIT-RATE 74LS90 .55 74LS352 1.29MK4332 32768 X 1 (200nl) 9.95
MC14411 11.95 74LS91 .89 74LS353 1.294184-200 85538 X 1 (2oonl) (5.) 5.95

4184·150 85538 X 1 (150nl) (5.) 8.95 BR1941 11.95 74LS92 .55 74LS383 1.35MCM6885 85538 X 1 (2oonl) (5.) 8.95 4702 12.95 74LS93 .55 74LS364 1.95TMS4184-15 85536 X 1 (150nl) (5.) 8.95 COM5016 16.95 74LS95 .75 74LS365 .49
5V =lingle 5 .olt lupply COM8116 10.95 74LS96 .89 74LS366 .49

1011015307 10.95 74LS107 .39 74LS367 .45
6800 8200 Z-80 FUNCTION 74LS109 .39 74LS368 .45

MC4024 3.95 74LSl12 .39 74LS373 1.3968000 59.95 8202 24.95 8035 5.95 4.95
LM566 1.49 74LSl13 .39 74LS374 1.396800 3.95 8203 39.95 2.5 Mhz 8039 6.95 6.95
XR2206 3.75 74LSl14 .39 74LS375 .956802 7.95 8205 3.50 zse-csu 3.95 INS-8060 17.95 8.95
8038 3.95 74LS122 .45 74LS377 1.396803 19.95 8212 1.80 zaO-CTC 4.49 INS-8073 49.95 9.95 74LS123 .79 74LS378 1.186808 13.90 8214 3.85 Z80-DART 10.95 8080 3.95 4.35 74LS124 2.90 74LS379 1.356809E 19.95 8216 1.75 Z80-DMA 14.95 8085 5.95 7.95 .. MISC. 74LS125 .49 74LS385 3.906809 11.95 8224 2.25 Z80-PIO 4.49 8085A-2 11.95 9.95 UPD7201 29.95 74LS126 .49 74LS386 .456810 2.95 8226 1.80 Z80-SIO/0 16.95 8086 29.95 22.50 TMS99532 29.95 74LS132 .59 74LS390 1.196820 4.35 8228 3.49 Z80-SIO/l 16.95 8087 CALL 11.85 ULN2003 2.49 74LS133 .59 74LS393 1.196821 3.25 8237 19.95 Z80-SIO/2 16.95 8088 39.95 2101HZ 3242 . 7.95 74LS136 .39 74LS395 1.196828 14.95 8237 ·5 21.95 8089 89.95 8502A 8.95 3341 4.95 74LS137 .99 74LS399 1.496840 12.95 8238 4.49 Z80-SIO/9 16.95

8155 6.95 6522A 9.95 MC3470 4.95 74LS138 .55 74LS424 2.956843 34.95 8243 4.45 4.0 Mhz 8155 -2 7.95 6532A 11.95 MC3480 9.00 74LS139 .55 74LS447 .956844 25.95 8250 10.95 Z80A-CPU 4.95 8156 6.95 6545A 27.95 llC90 13.95 74LS145 1.20 74LS490 1.956845 14.95 8251 4.49 Z80A-CTC 4.95 8185 29.95 6551A 11.95 95H90 7.95 74LS147 2.49 74LS824 3.996847 11.95 8253 6.95 Z80A-DART 11.95 8185·2 39.95 3101HZ 2513-001 UP 9.95 74LS148 1.35 74LS640 2.206850 3.25 8253-5 7.95 Z80A-DMA 16.95 8741 39.95 8502B 14.95 2513-002 LOW 9.95 74LS151 .55 74LS645 2.206852 5.75
6860 9.95

8255 4.49 Z80A·PIO 4.95 8748 24.95 DISC CONTR. 74LS153 .55 74LS668 1.69
6875 6.95

8255-5 5.25
Z80A-SIO/0 16.95 8755 24.95

CLOCK 74LSl54 1.90 74LS669 1.898257 7.95 1771 18.95 74LS155 .69 74LS670 1.496880 2.25 8257-5 8.95 Z80A-SIO/l 16.95 CRT 1791 24.95 CIRCUITS 74LS156 .69 74LS674 14.956883 22.95 8259 6.90 Z80A-SIO/2 16.95 CONTROLLERS 1793 26.95 1011015314 4.95 74LS15768047 24.95 8259-5 7.50 Z80A·SIO/9 16.95 1795 49.95 .65 74LS682 3.2068488 19.95 6845 22.50 1011015369 3.95 74LS158 .59 74LS883 3.208271 79.95 6.0 Mhz 1797 49.95
1011015375 4.95 74LS1606800 =1101HZ 8272 39.95 38B45 19.95 2791 54.95 .69 74LS884 3.20

88BOO 10.95 8275 29.95 Z80B-CPU 11.95 HD48505SP 15.95 2793 54.95 10110158187 12.95 74LS181 .65 74LS885 3.2068B02 22.25 8279 8.95 Z80B-CTC 13.95 6847 11.95 2795 59.95 10110158174 11.95 74LS182 .89 74LS888 2.4068B09E 29.95 8279-5 10.00 Z80B-PIO 13.95 MC1372 8.95 2797 59.95 MSM5832 3.95 74LS183 .65 74LS889 3.2068B09 29.95 8282 6.50 Z80B·DART 19.95 88047 24.95 8843 34.95 74LS164 .69 81LS95 1.4988Bl0 8.95 8283 8.50 8275 29.95 8272 39.95 KEYBOARD 74LS185 .95 81LS96 1.4988B21 6.95 8284 5.50 Z80B·SIO/2 39.95 7220 99 .95 UPD785 39.95 CHIPS 74LS186 1.95 81LS97 1.4988B40 19.95 8288 8.50 ZILOG CRT5027 39 .95 MB8878 29.95
AY5-2376 11.95 74LS188 1.75 81LS98 1.4988B45 19.95 8287 8.50 Z8132 34.95 CRTS037 49.95 MB8877 34.95

11.95 74LS189 1.75 25LS2521 2.8088B50 5.95 8288 25.00 TMS9918A 39.95 1891 17.95 AY5-3800
74LS170 1.49 25LS2569 4.2588BOO=2 MHZ 8289 49.95 Z8871 39.95 DP8350 49.95 143 18.95 Y5-3600 PRO 11.95
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3.95 
3.95 

.95 

.95 
3.9S 
2.95 
1.95 
6.95 
1.49 
1.49 
1.49 
1.49 
6.95 
7.95 
2.20 
2.20 
2.20 

.6S 

.05 

.95 

.95 

.79 
2.45 

19.95 
19.95 
1.95 
1.90 
1.90 
6.49 
6.95 
2.45 
2.45 
7.95 
1.95 
2.95 
4.95 
4.95 
4.95 

13.25 
2.9S 
2.98 

r EXAR 1 
xR 2206 3.75 
XR 2207 3.75 
XR 2208 3.75 
XR 2211 5.25 

R 2240 3.254 

CMOS 
4000 29 4526 1.19 
4001 25 4531 .95 
4002 25 4532 1.95 
4006 89 4536 1.95 
4007 .29 4539 145 
4004 .93 4541 2.64 
4009 .39 4543 1.19 
4010 .45 4553 S.79 
4011 .25 4555 .95 
4012 .25 4556 .15 
4013 .38 4581 1.95 
4014 .79 4562 1.95 
4015 .31 4564 .7S 
4016 .39 4585 .75 
4017 .N 4702 12.95 
40111 .79 74C00 .3S 
4019 .39 74CO2 .3S 
4020 .75 74C04 .3S 
4021 .79 74C04 .35 
4022 .79 74C 10 .35 
4023 .21 74C14 .59 
4024 .65 74C20 .35 
4025 .29 74C30 .35 
4026 1.65 74C32 .39 
4027 .45 74C42 1.21 
4025 .96 74C41 1.91 
4029 .79 74C73 45 
4030 .39 74C74 .6S 
4034 195 74C71 .60 
4035 $5 74C13 1.95 
4040 75 74C85 1.95 
4041 .75 74C111$ .39 
4042 .69 74C59 4.50 
4043 ./S 74C90 1.19 
4044 .79 74C93 1.75 
4044 .95 74C95 .9f 
4047 .91 74C107 .69 
4049 .35 74C150 S.75 
4030 .35 74C151 2.25 
4051 .79 74C154 3.2S 
4053 .79 74C157 1.75 
4040 .99 74C160 1.19 
4096 .39 74C181 1.19 
4068 .31 74C152 1.19 
4069 .29 74C163 1.19 
4070 .35 74C164 1.39 
4071 .29 74C165 2.00 
4072 .29 74C173 .79 
4073 .29 74C174 1.19 
4075 .21 74C175 1.19 
4076 .79 74C192 1.49 
4078 .29 74C193 1.49 
4081 .29 74C195 1.39 
4062 .29 74C200 5.75 
4085 .93 74C221 1.75 
4056 .95 74C244 2.25 
4093 .49 74C373 2.45 
4094 2.49 14C374 2.45 
4099 1.95 74C901 .39 
14401 12.95 74C902 .55 

14410 12.95 74C903 .65 
14411 11.95 74C905 10.95 
14412 12.85 74C906 .95 
14419 7.93 74C907 1.00 
4502 .95 74C901 2.00 
4503 .65 74C909 2.75 
4508 1.95 74C910 9.9S 
4510 .55 74C911 4.95 
4511 .85 74C912 $.95 
4512 .6S 74C914 1.9S 
4514 1.25 74C915 1.19 
4519 1.79 74C915 2.75 
4516 1.55 74C920 17.95 
4518 59 74C921 15 95 
4519 39 74C922 4.49 
4520 79 74C923 4.95 
4522 1 25 71C925 5.95 
4526 1 25 74C926 7.95 
4627 195 74C925 7.95 

74C929 19.96 

r VOLTAGE 
REGULATORS 
780ST 
781605C 
76051 
7612T 
76151 
75241 

7805K 
7812K 
7815K 
7124K 

78105 
78112 
78115 

75 

35 
.7S 
.75 
.75 
.75 

139 
1.39 
1.39 
1.39 

/9 
89 
.69 

7905T 
7905T 
79127 
7915T 
79247 

7905K 
7912K 
791SK 
7924 K 

7910$ 
79112 
79115 

65 
65 
.55 
15 
55 

1.41 
1.49 
1.41 
1.49 

.79 
79 
79 

111323K 4.95 
781403K 9.93 UA711540 1.95 
78H12K 9.95 

C. T TO-220 K 704 
L 10-92 

rINTERFAC 
8726 1.59 
5728 1.89 
8195 N 
5T96 ./91 
ST97 /9 
5T95 .89 
D46131 2.93 
DP6304 2.29' 
088833 2.25 
DI863S 1.99 
084636 .09 

084637 1.65 ` 86131 1.31 

SS 

90 
90 
9S 
95j 

IC SOCKETS 
1 -M 100 

6pin ST .13 .11 
14 pin ST .15 .12 
16 pan ST .17 .13 
18 pin ST .20 .16 
20 pin ST .21 .27 
22 pin ST .30 .27 
24 pin ST 30 .27 
28 pin ST 40 32 
40 pin ST 49 .39 
64 pin ST 4.25 co/1 

57 SOLOERTAIL 
S pin WW .59 .49 

14 pin WW .N .52 
16 pin WW 69 .S8 
16 pin ww .99 .90 
20 pin WW 1.09 .96 
22 pin WW 1.39 1.21 
24 pin WW 149 1.35 
28 pin WW 1.69 1.49 
40 pin WW 1.99 1.60 

WW WIREWRAP 
16 pin ZIF 6.75 call 
24 pin ZIF 9.95 call 
26 pan ZIF 10.95 call 

ZIF - TEXTOOL 
(Z44o 11166y ion Foro6)J 

DATA ACQUISITION 
ADC0500 15.55 OAC0408 2.N 
ADC0404 3.49 DAC1020 8.2I 
ADC0409 4.49 0AC1022 546 
A000617 9.93 14C1408161.96 
DACOSOO 4.95 MC1405L1 295 

6.05 
1295 
12.96 
1A1 

2732 32K EPROM $495 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7413 
7414 
7416 
7417 
7420 
7421 
7425 
7427 
7430 
7432 
7437 
7438 
7442 
7445 
7446 
7447 
7446 
7451 
7473 
7474 
7475 
7476 
7482 
7463 
7415 
7486 
7489 
7490 
7492 
7493 
7495 
7497 
74100 
74107 
74109 
74116 
74121 

(4122 

7400 
.19 74123 
.19 74125 
.19 
.19 
19 

.25 

.29 
29 
24 
.19 
.19 
.25 
.35 
.49 
.25 
25 
19 

.35 
29 
.29 
.19 
.29 
.21 
29 
.49 
.69 
.69 
.69 
69 
23 

.34 

.33 

.45 

.35 

.05 

.50 

.59 

.3S 
2.15 

.35 

.50 

.35 

.55 
2.75 
1.75 

.30 

.45 
1.55 

.29 

.45 

74126 
74132 
74136 
74143 
74145 
74147 
74146 
74150 
74151 
74153 
74154 
74155 
74157 
74159 
74160 
74161 
74163 
74164 
74165 
74164 
74167 
74170 
74173 
74174 
74175 
74177 
74181 
74164 
7416S 
74191 
74192 
74193 
74196 
7419S 
74197 
741911 
74221 
74246 
74247 
74259 
74273 
74276 
74279 
74364 
74367 
74361 
74393 

.49 
.45 
.45 
.45 
.50 

2.95 
.60 

1.75 
1.20 
1.35 
.55 
.55 

1.25 
.75 
.55 

1.6S 
.65 
.69 
.69 
.55 
.6S 

1.00 
2.95 
1.65 

.75 

.81 

.89 

.75 
2.25 
2.00 
2.00 
1.1S 
.79 
.79 
.55 
.05 
.75 

1.3S 
1.3S 
1.35 
1.2S 
2.2S 
1.95 
1.25 

.7S 

.65 

.65 

.65 
1.35 

r 74S00 , 
74800 
74802 
74803 
74804 
74505 
74806 
74809 
74810 
74811 
74815 
74520 
74822 
74830 
74532 
74837 
74836 
74540 
74851 
74864 
74565 
74574 
74865 
74566 
745112 
748113 
748114 
748124 
748132 
7411133 
748134 
748135 
748138 
748139 
745140 
745151 
745153 
745157 
748156 
748161 

1746152 
44163 

.32 

.35 

.35 

.35 

.3S 

.35 

.40 

.35 

.35 
35 
35 
35 
.35 
.40 
.N 
.55 
.35 
.35 
.40 
.40 
.50 

1.99 
.50 
.50 
.50 
.55 

2.75 
1.24 

.45 

.50 

99 
.6S 
.85 
.5S 
.95 
115 

95 
95 

105 
1.05 
1.96 

745168 
745169 
745174 
748175 
745181 
745162 
745186 
745189 
745194 
745195 
745196 
745197 
748201 
748225 
745240 
748241 
745244 
743251 
746253 
745257 
745258 
745260 
748273 
745274 
745275 
745260 
745287 
745268 
745289 
745301 
741373 
745374 
745381 
746387 
745412 
748471 
748472 
748474 
745442 
748570 
748571 

2764 b4K EPROM 
$995 

LM301 
LM301H 
LM307 
LM308 
LM306H 
LM309H 
LM309K 
LM310 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
114316 
L14316H 
LM319H 

.34 

.79 

.45 

.69 
1.15 
1.95 
1.25 
1.7S 

.54 

.89 
1.75 
3.95 
1.19 
1.49 
1.59 
1.90 

LM319 1 25 
LM320 (me 7900) 
LM322 1.65 
LM323K 
LM324 
LM329 
LM331 
116331 
114335 
LM336 
LM337K 
1163377 
LM336K 

LL14339 

4.95 
59 
.65 

3.95 
1.19 
1.40 
1 75 
395 
1.95 
695 
99 

LINEAR 
1.111340 (w 7900) 
LM341 .99 
114350K 4.05 
116350T 4.50 
114359 .69 
LM3S9 1.79 
111376 3.75 
LM377 1.95 
114376 2.50 
114390 .69 
LM340148 1.10 
LM311 
LM312 
LM343 
LM344 
116386 
1M3/7 
LM369 
114390 
114392 
LM393 
LM39/H 
LM399H 
P46531 
NESSS 

1.60 
160 
195 
1.95 

69 
1.40 
1 35 
195 

69 
1.29 
4 60 
S 00 
2.9S 

34 
NE556 65 
NESS1 1 SO 

14E561 24 95 
146564 295 
LMS4S 99 

LMS66 1.49 lM1SS6H 
LM567 .89 LM1600 
NE570 3.95 1141/12 
14E571 2.95 1141130 
NE590 2.50 1141171 
NE592 2.75 11172 
LM709 .59 LM1177 
114710 .75 1141689 
114711 .79 LM1996 
LM723 .49 ULN2003 
LM723H .55 1142177 
LM733 .99 LM2171 
114741 .35 1142900 
1147411414 .35 1142901 
1111741H .40 LM3900 
LM747 .69 LM3905 
114741 .59 LM3909 
LM1014 1.19 L143911 
1111303 1.95 LM3914 
L141310 1.49 1143915 
14C1330 1.69 1163916 
MC1349 1.89 MC4024 
MC13S0 1.19 MC4044 
MC13S8 1.69 RC1136 
MC1372 6.95 RC4151 
1311414 1.59 1144250 
1141451 .59 1144500 
LM1411 .69 RC4554 
LM1469 69 LM13010 
L161496 65 LM13600 

L 1413700 

H TO-5 CAN T 10-220 K 70.3 

3.10 
2.37 
5.25 
3.50 
5.49 
5.49 
3.25 
1.95 
1.75 
2.40 
2.0S 
2.25 

.55 
1.00 

.S9 
1.25 

91 
2.2S 
3.95 
3.95 
3.95 
3 9S 
4.50 
1.25 
395 
1.75 
3.25 

.61 
1.21 
1.49 
1.49 

RCA 
CA3023 275 CA3082 
CA 3039 1 29 CA 3063 
CA 3046 I 25 CA 3046 
CA 3059 2 90 CA 3049 
CA 3040 2 90 CA 3096 
CA 3065 1.7S CA 3130 
CA 3080 1.10 CA 3140 
CA 3081 1.65 CA 3146 

CA 3160 1.19 

71494 
TL496 
71497 
75107 
75110 
75150 
7515-4 
75188 
75189 

TI 
420 
1 65 
3 25 
1 49 
1 95 
1.95 
1 95 
1.25 
1 25 

75404 

75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 

89 

BI FET 
TL071 .79 11084 
11072 1.19 LF347 
71074 2.19 
TLa1 .79 
TL062 1.19 
T1043 1.19 

LF357 

LF3S1 
LF353 
LF355 
LF356 

1.40 

1 65 
1 55 

60 
299 
3 49 
1 30 
1.1S 
1 $5 

1.95 
.59 
.39 
39 
.39 
.39 
.79 
.79 
$9 

2.19 
219 

.60 
1 00 
1.10 
110 

8" DRIVE SALE 

FD100-O $189 
SHUGART 801 EQUIVALENT 

SS /DD 10 FOR $175 EA. 

FD200-8 $239 
SHUGART 851 EQUIVALENT 

ADS /DD 10 FOR $220 EA. 

SWITCHES 
SPDT minl- toggl4 
DPDT mint -109911 
SPIT minlputhbulton 

1.25 
1.50 

.39 

V154 

ORDER 800 -538.5000 
TOLL 800-662-6279 

. 
FREE r DIP-7 

SWITCHES 
4 POSITION 
5 POSITION 
6 POSITION 
7 POSITION 

POSITION 

LED LAMPS 
Jumbo 

R40 
Jumbo 

Jumbo \ YNlow 

1 -99 100-up 

.10 .09 

15 .15 

18 .15 

LED DISPLAYS 
NP 5062.7760 .S CC 
MAN 72 .3" CA 
MAN 74 .3" CC 
FND -357 (359) .375" 
FNO-500 (503) .6" 
F140.607 (610) .6' 

CC 
CC 
CA 

1.21 
.N 
.N 

1.26 
1.45 
1.4$ 

INTERSIL 
ICL7106 9.93 
IC17107 12.95 
IC17660 2.95 
IC1w36 395 
1CM7207A 5.59 
ICM7206 15.85 

9000 1 
SERIES 

9316 1 00 
9331 2 50 
9368 3 95 
9401 9 95 
9601 75 
9602 1 SO 

6SO2 1 

r. SOUND CHIPS 
76477 3.95 
76449 
AY3-5910 
AY3-4912 

L MC3340 

CATI US FOR VOLUME QUOTES fast serulcean mosI orders hlooed with n n2a hou 
srders! 

Copyright 198! JDA M,c,oO..mc., 

CIRCLE 49 ON FREE INFORMATION CARD 

7400 .19 74123 .49 LM301 .34 LM340(_7800) LM566 1.49 LM1558H 3.10 CA 3023 2.75 CA 3082 1.65 4000 .29 4528 1.197401 .19 74125 .45 LM301H .79 LM348 .99 LM567 '.89 LM1800 2.37 CA 3039 1.29 CA 3083 1.55 4001 .25 4531 .957402 .19 74126 .45 LM307 .45 LM350K 4.95 NE570 3.95 LM1812 8.25 CA 3046 1.25 CA 3088 .80 4002 .25 . 4532 1.957403 .19 74132 .45 LM308 .69 LM350T 4.80 NE571 2.95 LM1830 3.50 CA 3059 2.80 CA 3089 2.99 4006 .89 4538 1.957404 .19 74138 .50 LM308H 1.15 LM358 .69 NE580 2.50 LM1871 5.49 CA 3060 2.80 CA 3096 3.49 4007 .29 4539 1.957405 .25 74143 2.95 LM309H 1.95 LM359 1.79 NE592 2.75 LM1872 5.49 CA 3085 1.75 CA 3130 1.30 4008 .95 4541 2.647406 .29 74145 .60 LM309K 1.25 LM376 3.75 LM709 .59 LM1877 3.25 CA 3080 1.10 CA 3140 1.15 4009 .39 4543 1.197407 .29 74147 1.75 LM310 1.75 LM377 1.95 LM710 .75 LM1889 1.95 CA 3081 1.65 CA 3148 1.65 4010 .45 4553 5.797408 .24 74148 1.20 LM311 .64 LM378 2.50 LM711 .79 LM1896 1.75 CA 3160 1.19 4011 .25 4555 .957409 .19 74150 1.35 LM311H .89 LM380 .89 LM723 .49 ULN2003 2.49 4012 .25 4556 .957410 .19 74151 .55 LM312H 1.75 LM380N-8 1.10 LM723H .55 LM2877 2.05 TI 4013 .38 4581 1.957411 .25 74153 .55 LM317K 3.95 LM381 1.80 LM733 .98 LM2878 2.25 4014 .79 4582 1.957413 .35 74154 1.25 LM317T 1.19 LM382 1.60 LM741 .35 LM2900 .85 Tl494 4.20 75365 1.95 4015 .39 4584 .757414 .49 74155 .75 LM318 1.49 LM383 1.95 LM741N-14 .35 LM2901 1.00 TU96 1.65 75450 .59 4018 .39 4585 .757416 .25 74157 .55 LM318H 1.59 LM384 1.95 LM741H .40 LM3900 .59 TU97 3.25 75451 .39 4017 .69 4702 12.957417 .25 74159 1.65 LM319H 1.90 LM386 .89 LM747 .69 LM3905 1.25 75107 1.49 75452 .39 4018 .79 74COO .357420 .19 74160 .85 LM319 1.25 LM387 1.40 LM748 .59 LM3909 .98 75110 1.95 75453 .39 4019 .39 74C02 .357421 .35 74161 .69 LM320(_7990l LM389 1.35 LM1014 1.19 LM3911 2.25 75150 1.95 75454 .39 4020 .75 74C04 .357425 .29 74163 .69 LM322 1.65 LM390 1.95 LM1303 1.95 LM3914 3.95 75154 1.95 75491 .79 4021 .79 74C08 .357427 .29 74164 .85 LM323K 4.95 LM392 .69 LM1310 1.49 LM3915 3.95 75188 1.25 75492 .79 4022 .79 74C10 .357430 .19 74165 .85 LM324 .59 LM393 1.29 MC1330 1.69 LM3918 3.95 75189 1.25 75493 .89 4023 .29 74C14 , .597432 .29 74166 1.00 LM329 .65 LM394H 4.60 MCl349 1.89 MC4024 3.95 75494 .89
4024 .65 74C20 .357437 .29 74167 2.95 LM331 3.95 LM399H 5.00 MC1350 1.19 MC4044 4.50 4025 .29 74C30 .357438 .29 74170 1.65 LM334 1.19 NE531 2.95 MC1358 1.69 RC4136 1.25 81 FET 4026 1.65 74C32 .397442 .49 74173 .75 LM335 1.40 NE555 .34 MC1372 6.95 RC4151 3.95 4027 .45 74C42 1.297445 .69 74174 .89 LM336 1.75 NE556 .65 LM1414 1.59 LM4250 1.75 TlO71 .79 TL084 2.19
4028 .69 74C48 1.997446 .69 74175 .69 LM337K 3.95 NE558 1.50 LM1458 .59 LM4500 3.25 Tl072 1.19 LF347 2.19
4029 .79 74C73 .657447 .69 74177 .75 LM337T 1.95 NE561 24.95 LM1488 .69 RC4558 .69 Tl074 2.19 LF351 .60
4030 .39 74C74 .657448 .69 74181 2.25 LM338K 6.95 NE564 2.95 LM1489 .69 LM13080 1.29 Tl081 .79 LF353 1.00
4034 1.95 74C76 .807451 .23 74184 2.00 LM339 .99 LM565 .99 LM1496 .85 LM13600 1.49 Tl082 1.19 LF355 1.10
4035 .85 74C83 1.957473 .34 74185 2.00 LMt3700 1.49 Tl083 1.19 LF356 1.10
4040 .75 74C85 1.957474 .33 74191 1.15 LF357 1.40
4041 .75 74C86 .397475 .45 74192 .79 H =TO-5 CAN T =TO-220 K =TO-3
4042 .69 74C89 4.507476 .35 74193 .79
4043 .85 74C80 1.197482 .95 74194 .85

8" DRIVE SALE SWITCHES 4044 .79 74C93 1.757483 .50 74195 .85
8POT mlnl-Ioggle 1.25 4046 .85 74C95 .997485 .59 74197 .75

4047 .95 74C107 .897486 .35 74198 1.35 OPOT mlnl-Ioggle 1.50
4049 .35 74C150 5.757489 ' 2.15 74221 1.35 8P8T mlnl- pushbutton .39
4050 .35 74C151 2.257490 .35 74246 1.35

FD100·8 $189 4051 .79 74C154 3.257492 .50 74247 1.25 EXAR 4053 .79 74C157 1.757493 .35 74259 2.25
XR 2206 3.75 4060 .89 74C160 1.197495 .55 74273 1.95
XR 2207 3.75 4066 .39 74C161 1.197497 2.75 74276 1.25 SHUGART 801 EQUIVALENT XR 2208 3.75 4068 .39 74C162 1.1974100 1.75 74279 .75

10 FOR $175 EA. XR 2211 5.25 4069 .29 74C163 1.1974107 .30 74366 .65 SS/DD XR 2240 3.25 4070 .35 74C164 1.3974109 .45 74367 .65
4071 .29 74C165 2.0074116 1.55 74368 .65

FD200·8 INTERSIL
4072 .29 74C173 .7974121 .29 74393 1.35
4073 .29 74C174 1.1974122 .45

ICL7106 9.95 4075 .29 74C175 1.19
ICL7107 12.95 4076 .79 74C192 1.49

EQUIVALENT ICL7660 2.95 4078 .29 74C193 1.4974500 SHUGART 851 ICL8038 3.95
ICM7207A 5.59 4081 .29 74C195 1.39

DS/DD 10 FOR $220 EA. ICM7208 15.95 4082 .29 74C200 5.7574500 .32 748168 3.95
4085 .95 74C221 1.7574502 .35 748169 3.95

9000 4086 .95 74C244 2.2574803 .35 748174 .95
4093 .49 74C373 2.4574504 .35 748175 .95 SERIES 4098 2.49 74C374 2.4574505 .35 748181 3.95

9316 1.00 4099 1.95" 74C801 .3974508 .35 748182 2.95
9334 2.50 14409 12.95 74C802 .8574509 .40 748188 1.95
9388 3.95 14410 12.95 74C803 .8574510 .35 748189 6.95
9401 9.95 14411 11.95 74C805 10.9574511 .35 748194 1.49
9601 .75 14412 12.95 74C906 .9574515 .35 748195 1.49
9602 1.50 14419 7.95 74C807 1.0074520 .35 748196 1.49

802 1.95 4502 .95 74C908 2.0074522 .35 748197 1.49
4503 .85 74C809 2.7574530 .35 748201 6.95

rc SOCKETS 4508 1.95 74C910 9.9574532 .40 748225 7.95
4510 .85 74C911 8.9574537 .88 748240 2.20 1·99 100 4511 .85 74C912 8.9574538 .85 748241. 2.20 DIP 8 pin 8T .13 .11 4512 .85 74C914 1.9574540 .35 748244 2.20

SWITCHES 14 pin 8T .15 .12 4514 1.25 74C915 1.1974551 .35 748251 .95 16 pln 8T .17 .13 4515 1.79 74C918 2.7574564 .40 748253 .95 VOLTAGE 4 P081T10N .85 18 pin 8T .20 .18 4518 1.55 74C920 17.9574565 .40 748257 .95 5 P081T10N .90 20 pin 8T .29 .27 4518 .89 74C921 15.9574574 .50 748258 .95 REGULATORS 6 P081TION .90 22 pin 8T .30 .27 4519 .39 74C922 4.4974585 1.99 748260 .79 7 P081T10N .95 24 pin 8T .30 .27 4520 .79 74C923 4.9574586 .50 748273 2.45 7805T .75 7905T .85 8 P081TION .95 28 pin 8T .40 .32 4522 1.25 74C925 5.95745112 .50 748274 19.95 78M05C .35 7908T .85 40 pin 8T .49 .39 4526 1.25 74C926 7.95745113 .50 748275 19.95 7808T .75 7912T .85 LED LAMPS 64 pin 8T 4.25 cell 4527 1.95 74C928 7.95745114 .55 748280 1.95 7812T .75 7915T .85 8T =80LOERTAIL . 74C929 19.95745124 2.75 748287 1.90 7815T .75 7924T .85 1-99 100-up 8 pin WW .59 .49Jumbo745132 1.24 748288 1.90 7824T .75 Red .10 .09 14 pin WW .69 .52
DATA ACQUISITION745133 .45 748289 6.89 7905K 1.49

18 pin WW .69 .587805K 1.39 7912K 1.49 Jumbo745134 .50 748301 6.95 18pln WW .99 .90 AOC0800 15.55 OAC0808 2.957812K 1.39 7915K 1.49 Gr••n .18 .15745135 .89 748373 2.45 20 pin WW 1.09 .98 AOC0804 3.49 OAC1020 8.257815K 1.39 7924K 1.49 Jumbo745138 .85 7483'74 2.45
Vellow .18 .15 22 plnWW 1.39 1.28 AOC0809 4.49 OAC1022 5.95748139 .85 748381 7.95 7824K 1.39 79L05 .79 24 plnWW 1.49 1.35 AOC0817 9.95 MC1408L8 1.95748140 .55 748387 1.95 71L05 .69 79L12 .79 LED DISPLAYS 28 plnWW 1.69 1.49 OAC08oo 4.95 MC1408L8 2.95745151 .95 748412 2.98 78L12 .69 79L15 .79 40 pin WW 1.99 1.80

745153 .95 748471 4.95 78L15 .69 HP 5082-7760 .6" CC WW =WIREWRAP SOUND CHIPS745157 748472 4.95 LM323K 4.95 MAN 72 .3" CA 16 pin ZIF 8.75 cell 76477 3.95
.95 78H05K 9.95 UA78840 1.95748158 .95 748474 4.95 MAN 74 .3" CC 24 pin ZIF 9.95 cell 76489 8.95748181 1.95 748482 15.25 78H12K 9.95 FNO-357 (359) .375" CC 28 pin ZIF 10.95 cell AV3·8910 12.95745162 1.95 748570 2.95 C, T =TO-220 K =TO-3 FNO-5oo (503) .5" CC ZIF =TEXTOOL AV3·8912 12.95748163 1.95 748571 2.95 L =TO -92 FNO-507 (510) .5" CA (Zero Insertion Force) MC3340 1.49
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3.25 
1 25 
3.95. 

4.95 
6.95 
7.95 
4.95 
2.9S 
4.95 
3.95 

r 
BYPASS CAPS 

.01 OF DISC 100; "6.00 

.1 OF DISC 100:8.00 
L1 OF MONOLITHIC 100/15.00A 

CABINETS FOR 5'/4" 
DISK DRIVES 

CABINET #1 '29.95 
* DIMENSIONS 8Yax5'S/+/x3'Y'6" 
* COLOR MATCHES APPLE 
* FITS STANDARD 51/4" DRIVES, 

INCL. SHUGART 
* INCLUDES MOUNTING 

HARDWARE AND FEET 

CABINET #2 '79.00 
* COMPLETE WITH POWER 

SUPPLY, SWITCH, LINE 
CORD. FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 111/2 x 5314x 3's/is" 
* 5V@ 1 AMP, +12V@ 1.5 AMP 
* FITS STANDARD 51/2" DRIVES 
* PLEASE SPECIFY GRAY 

OR TAN 
NOTE: Please include sufficient amount for 
shipping on above Items 

RESISTORS 
. WATT 5 °° CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE 025 

100 PCS. SAME VALUE .02 
1000 PCS. SAME VALUE .015 

RIBBON CABLE 

CONNECTORS 

RS232 FEMALE 
RS232 HOOD 
5.100 ST 

EDGE -CARD 
CONNECTORS 

S -100 ST 395 
s -1o0 ww 
72 pin ST 
72 pin WW 
50 pm ST 
44 pin ST 
44 pin WW 

,4 pin SE 

MUFFIN FANS 
NEW UN -USED 

4 66 Square 14 95 
3 125 Square 14 95 

rOPTO- ISOLATORS, 
4426 1 00 
4427 
4H26 
4H33 
4H35 
4H37 
MCT -2 
MCT -6 
MCA -7 
MCA -25S 
IL -1 

ILA -30 
110 -74 
H1105 
TI1 -111 

`IL 113 

1.10 
.69 

1.75 
1.25 
1.25 
1.00 
1.50 
4.25 
1.7S 
1.25 
1.25 
2.75 
1.25 
1.00 
1.75 

ORDER 

TOLL 
FREE 

CONTACTS SINGLE COLOR COLOR CODED 
1' 10 1' 10 

10 50 440 83 730 
16 55 480 100 880 
20 65 5 70 1 25 11 00 
25 75 660 1 32 1160 
26 75 660 132 1160 
34 98 860 165 1450 
40 1 32 1160 192 1680 
,41 1 :R 1 2 1 n 2 50 22 m 

rTRANSISTORS1 
2N9t1 .50 MPS3706 15 
MPS916 .25 2143772 1.65 
2142102 .75 2143903 .25 
2142215 .5o 2143904 .10 
2/42218A .50 2143906 .10 
2142219 .50 2144122 .25 
2142219A .SO 2144123 .25 
2142222 .2S 2144249 .2S 
P142222 .10 2144304 .75 
MP52369 .25 2144401 .25 
2142454 .25 2144402 .25 
2142905 .50 2144403 .2S 
2/42907 .25 2144657 1.00 
PN2907 .12S P144916 .25 
2143055 .79 2145056 .25 
3055T .69 PNS129 .25 
2143393 .30 P145139 .25 
2143414 .25 2145209 .2S 
2143563 .40 2146025 .33 
2143565 .40 2146043 1.75 
P143565 .2S 2146045 1.75 
MPS3436 .25 MPS A05 .25 
MPS3640 .25 MPS -A06 .25 
PN3643 .25 MPS -ASS .25 
PN 3644 .25 TIPOS .65 
MPS3704 .15 TIP31 .75 

L TIP32 .71j 

CALL US FOR 

UOLUIYIE QUOTES 

DISK DRIVES 
TANDON 

TM100 -1 5'.. ". (FOR IBM) SS/OD 229.00 
TM100 -2 5'. (FOR IBM) DS/00259.W 

SHUGART 
SA 400L 5 (40 TRACK) S$ D0 199.95 
SA 400 Su- (35 TRACK) SSDD 189.95 

PERTEC 
FD -200 s4.- SS/DO 179.95 
FD -250 su os/oo 199.95 

MPI 
MP -52 su- (FORIBMIOS/DO 249.00 

NOTE: Plaaw Include sufficient amount 
loe shipping on above Moms 

1N7S1 
114759 
1N4148 
1144004 
KBP02 
KBP04 
VM48 

DIODES 
5.1 volt zener 
12.0 voll zener 
(114914) switching 
400PIV rectifier 
200PIV 1.Samp bridge 
400PIV 1.Samp bridge 
Dip- Bridge 

.25 

.25 
25/1.00 
10/1.00 

.45 

.55 

.35 

800538-5000 
800-882-8278 

ICALIFORIIII REfIOENTEI 

MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP - 514.95 

Over 800 pages of manufacturers data 
sheets on most commonly used IC's 

Includes. 

TTL - 74/74LS and 74F 
* CMOS 

Voltage Regulators 
Memory - RAM. ROM. EPROM 
CPU's - 6800. 6500. Z80. 8080. 
8085. 8086! 8 

MPU support 8 interlace - 
6800. 6500. Z80. 8200. etc 

D- SUBMINIATURE 
DESCRIPTION 

SOLDER CUP RIGHT ANGLE 
PC SOLDER 

IDC 
RIBBON CABLE HOODS 

MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY 
ORDER BY DB:XP DBxxS DBxxSR DBxxSR IDBxxP IDBxxS HOOD -B HOOD 

CONTACTS 9 
15 

25 

37 
50 

208 
269 
250 
4.80 
A 06 

266 
363 
3 25 
7 11 

9 94 

165 
220 
300 
483 
_- 

218 
303 
4 42 
6 19 
-- 

337 
4 70 

623 
922 
-- 

369 
5 13 

684 
1008 - 

-- 
-- 

125 
-- - 

160 
160 
125 
2.95 
350 

For order instrt ctlons see "IDC Connectors" below. 

MOUNTING HARDWARE 1.00 

IDC CONNECTORS 
DESCRIPTION SOLDER HEADER RIGHT ANGLE 

SOLDER HEADER 
VyyV HEADER RIGHT ANGLE 

WW HEADER 
RIBBON 

HEADER SOCKET 
RIBBON 
HEADER 

RIBBON 
EDGE CARD 

ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSax IDMxx IDExx 

CONTACTS 10 

20 
26 
34 
40 
S(1 

82 
129 
168 
220 
258 
1 74 

85 
1 35 
1 76 

231 
272 
1 19 

1 86 
298 
384 
450 
528 
6 f.. 

2 05 
3 28 
4 22 
445 
480 
7 to 

1 15 

186 
243 
315 
373 
4 FA 

- 
550 
625 
700 
750 
R SO 

2 25 
236 
265 
325 
380 
4 74 

ORDERING INSTRUCTIONS Insert the number of contacts in the position marked "xx" of the "order by part number listed Example: A 10 pin nght angle solder style 
header would be IDHIOSR 

1413 1224 S. Bascom Ave. San Jose, CA 95128 
(408) 995 -5430 Telex 171 -110 

JDR Microdevices 

c Copynghl 1983 JDR MicrodeCes 

VISIT OUR RETAIL STORE 
HOURS: M -W -F. 9 -5 T -Th.. 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Mmimurri order $10 For shipping and handling include 
52 SO lot UPS Ground and 53 50 for UPS Air Orders over 1 Ib and 
lorergn orders may require additional shipping charges - please 
contact our sales department lot the amount CA residents multi 
include 6ii sales la Bay Area and L A residents include 6 . . Prices 
subfett to change without notice We are not responsible for 
typographical errors We reserve the right to mil quantities and to 
substitute manufacturer All rnfrchandse sirbiect to prior We 
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CABINETS FOR 5V4"

DISK DRIVES

CABINET #1 529.95
* 01MENS I.ONS 8% x 5'5/'6X 3'5/'6"
* COLOR MATCHES APPLE
* FITS STANDARD 5'1." DRIVES,

INCL. SHUGART
* INCLUDES MOUNTING

HARDWARE AND FEET
CABINET #2 579.00

* COMPLETE WITH POWER
SUP PLY, SWITCH, LINE
CORD, FUSE & STANDARD
POWER CONNECTOR

* DIM ENSIONS: 11'hx53f. X3'5/'6"
*+5V@1AMP,+12V@ 1.5AMP
* FITS STANDARD 5'1." DRIVES
* PLEASE SPECIFY GRAY

OR TAN

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VA LUE .025

100 PCS . SAME VALUE .02
1000 PCS. SAME VALUE .015

CONNECTORS
RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 HOOD 1.25
5-100ST 3.95

EDGE-CARD
CONNECTORS

5-100 ST 3.95
5-100 WW 4.95
72 pin ST 6.95
72 pin WW 7.95
50 pin ST 4.95
44 pin ST 2.95
44 pin WW 4.95
44 pin SE 3.95

OPTO -ISOLATORS
4N26 1.00
4N27 1.10
4N28 .69
4N33 1.75
4N35 1.25
4N37 1.25
MCT-2 1.00
MCT-6 1.50
MCA-7 4.25
MCA-255 1.75
IL-l 1.25
ILA-30 1.25
ILQ-74 2.75
HllC5 1.25
TIL-ll l 1.00
TIL-113 1.75

2N918 .50
MPS918 .25
2N2102 .75
2N2218 .50
2N2218A .50
2N2219 .50
2N2219A .50
2N2222 .25
PN2222 .10
MPS2369 .25
2N2484 .25
2N2905 .50
2N2907 .25
PN2907 .125
2N3055 .79
3055T .89
2N3393 .30
2N3414 .25
2N3563 .40
2N3565 .40
PN3565 .25
MPS3638 .25
MPS3640 .25
PN3643 .25
PN3644 .25
MPS3704 .15

MPS3706 .15
2N3772 1.85
2N3903 .25
2N3904 .10
2N3906 .10
2N4122 .25
2N4123 .25
2N4249 .25
2N4304 .75
2N4401 .25
2N4402 .25
2N4403 .25
2N4857 1.00
PN4916 .25
2N5086 .25
PN5129 .25
PN5139 .25
2N5209 .25
2N6028 .35
2N6043 1.75
2N6045 1.75
MPS-A05 .25
MPS-A06 .25
MPS-A55 .25
T1P29 .65
TIP31 .75
TIP32 .79

DISK DRIVES
TANDON

TM100-1 5'1." (FOR IBM) SSIOO 229.00

TM100-2 5'1." (FOR IBM) 05/00259.0
SHUGART

SA 400L 5'1." (40TRACK) SSIOO 199.95

SA 400 5'1." (35 TRACK) SSIOO 189.95

PERTEC

FD-200 5'1." SSlOO

FD-250 5'1."OSIOO

MPI

MP-52 5'1." (FORiBM) OSIOO

5.1 vott zener
12.0 Yolt zener
(lN914) switching
4DOPIVrectiller
200PIV 1.5amp bridge
4DOPIV 1.5amp bridge
Dip-Bridge

MICROCOMPUTER
HARDWAR~HANDBOOK

FROM ELCOMP '---- $14 .95
Over 800 pages of manufacturers data
sheets on most commonty used IC's.

Inclu des:
* TTL - 74/74 LS and 74F
* CMOS .
* Voltage Regulator s
* Memory - RAM, ROM, EPROM
* C PU's - 6800, 6500 , Z80, 8080.

8085 , 8086 /8
* MPU support & interface 

6800, 6500, Z80, 8200, etc.
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SOLDER CUP RIGHT ANGLE IDC HOODS
SINGLE COLOR COLOR CODED DESCRIPTION PC SOLDER RIBBON CABLE

l' 10' l ' 10' MALE FEMALE MAL E FEMALE MALE FEMALE BLACK GREY

10 .50 4.40 .83 7.30 ORDER BY DBxxP DBxxS DBxxPR DBnSR IDBxxP IDBxxS HOOD-B HOOD

16 .55 4.80 1.00 8.80 CONTACTS 9 2.08 2.66 1.65 2.18 . 3.37 3.69 1.60

20 .65 5.70 1.25 11.00 15 2.69 3.63 2.20 3.03 4.70 5.13 1.60

25 .75 6.60 1.32 11.60 25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25

26 .75 6.60 1.32 11.60 37 4.80 7.11 4.83 6.19 9.22 10.08 2.95

34 .98 8.60 1.65 14.50 50 6.06 9.24 3.50

40 1.32 11.60 1.92 16.80 For order instruct ions see "IDC Connectors " below.
50 1.38 12.10 2.50 22.00 MOUNTING HARDWARE 1 .00

IDC CONNECTORS
DESCRIPTION SOLDER HEADER RIGHT ANGLE WWHEADER RIGHT ANG LE RIBBON RIBBON RIBBON

SOLDER HEADER WW HEADER HEADER SOCKET HEADER EDGE CARD
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx

CONTACTS 10 .82 .85 1.66 2.05 1.15 - 2.25
20 1.29 1.35 2.98 3.28 1.86 5.50 2.36
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part number listed . Example: A 10pin right angle solder style
header would be IDH10SR .
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* Shugart Mechanism - Made in U.S.A. 
Direct Replacement for Apple Disk II * 1 Year Warranty 

CONTROLLER CARD $69.95 
* One Year Warranty 

$4905, 

r- OTHER ACCESSORIES FOR APPLE II 
THUNDERCLOCK $129.95 

* Real -Time Clock Calendar * Software Included 
* Mountain Software Compatible 

* BSR Control Options Available 

KRAFT JOYSTICK $49.95 
The Choice of Professionals' 

r 
MICROMAN 

VIEWMAX -80 NOW ONLY '15995 
* 80 Column Card for Apple II- 
* Video Soft Switch 
* Inverse Video * 2 Year Warranty 

VIEWMAX -80e NEW $12995 
* 80 Column Card for Apple Ile 
* 64K RAM Expandable to 128K 
64K RAM Upgrade $47.60 

GRAPHMAX S12995 
* Hi Resolution Graphics 
* Printer Card 
* Centronics Parallel Interface 

Graphmax with Color 
& Zoom Options $149.95 

Z -MAX '13995 
* Z -80 Card for Apple II+ 
* Use to Run CPM Programs 

'1 995 
BEST BUYS 

FOR APPLE COMPUTER USERS 
JDR PRODUCTS 

JDR HALF -HEIGHT DISK DRIVE 
a 35 Track w /Apple Controller NEW 

40 Track Controller and DOS $23995 Available (Call for Price) 

JDR 16K RAM CARD FOR APPLE II+ 
2 YEAR WARRANTY 

Kit with Instructions 540.95 
Bare PC Card $14.95 

JDR COOLING FAN CLEARANCE SALE! 
* With Surge Protection 
* Quantities Are Limited! 

800 -538 -5000 
0- 662 -6279 

(CALIFORNIA ( RESIDENTS) 

ORDER TOLL FREE 

800- 538 -5000 
800 -662 -6279 
(CALIFORNIA RESIDENTS) 

MA SYSTEMS 
FD -35 DISK DRIVE $229.95 

L 

APPLE COMPATIBLE POWER SUPPLY, 
* Use To Power Apple -Type Systems 
* +5V @ 5A +12V @ 3A 

-5V @ .5A -12V @ .5A `* Instructions Included 
$7995 

MotlrrCOrd 

ALL 

MERCHANDISE 

100% 
GUARANTEED 

r 
PERISOFT 

PR INTERLINK 
Low Cost Centronics 
Parallel Interface with $5900 
Cable and Manual 

MESSENGER 
Serial Interface 
Connects Virtually 
Any Serial Device 
Includes Caw° $9900 

TIMELINK 
Real -Time Clock 
Calendar with Alarm $8400 
Feature 

ALL WITH ONE YEAR WARRANTY 

MONITORS 
MONOCHROME 

BMC BM 12AUW GREEN 12 NEW 

NEC JB1201M - 20 MHZ GREEN 

ZENITH ZVM -121 - 15 MHZ GREEN 

TAXAN 18 MHZ AMBER 
COLOR 

BMC BM- AU9191U COMPOSITE 13" 

AM DEK COLOR I - COMPOSITE 
NO C.O.D. ORDERS PLEASE 

-1 

589.95 
'169.00 

599.00 
5139.00 

$279.00 
5335.00 

r 
51/4" DISKETTES 

VERBATIM DATALIFE 
SS /DD SOFT SECTOR 29.95 
SS /DD 10 SECTOR HARD 29.95 

NASHUA 
SS /SD SOFT SECTOR 

WITH HUB RING 

`Ask about our full line of Nashua diskettes 

Copyright 1963 JOR Mrcrod.rce 

VISIT DURING 

OUR EXPANDED 

RETAIL STORE HOURS 

SATURDAY 10 to 3 
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JDR PRODUCTS
JDR HALF-HEIGHT DISK DRIVE
* 35 Track w/Apple Controller NEW
* 40 Track Controller and DOS $23995

Available (Call for Price)

JDR 16K RAM CARD FOR APPLE 11+
* 2 YEAR WARRANTY $4495Kit with Instructions $40.95

Bare PC Card $14.95

JDR COOLING FAN CLEARANCE SALEI
* With Surge Protect ion $4995* Qua ntities Are Limited!

OTHER ACCESSORIES FOR APPLE II
THUNDERCLOCK $129.95

* Real-Time Clock Calendar * Software Included
* Mountain Software Com patible

* BSR Control Options Availab le

KRAFT JOySTiCK $49.95
"The Choice of Professionals"

MICROMAH
VIEWMAX-80NOW ONLY $15995

* 80 Column Card for App le 11+
* Video Soft Switch
* Inverse Video * 2 Year Wa rrant y

VIEWMAX-80e .. ..... NEW $12995

* 80 Co lumn Card for App le lie
* 64K RAM Expandable to 128K
64K RAM Upgrade $47.60

GRAPHMAX $12995

* Hi Reso lution Graphics
* Printer Card
* Centron ics Parallel Interface

Graphmax with Color
& Zoom Options. . . . . . . . . . . . . . . . $149.95

Z-MAX $13995

* Z-80 Card for Apple 11+
* Use to Run CPM Programs

MA SYSTEMS
FD-35 DISK DRIVE $229.95

* Shugart Mechanism - Made in U.S.A
* Direct Rep lacement for Apple Disk II * 1 Year Warranty

CONTROLLER CARD $69.95
* One Year War ranty

APPLE COMPATIBLE POWER SUPPLY
* Use To Power Apple-Type Systems

* +5V @ 5A +12V @ 3A $7995-5V @ .5A - 12V @ .5A
* Instructi o ns Incl ude d

PERISOFT
PRINTERtiNK

* Low Cost Cent ron ics
Parallel Interface wi th $5900Cab le and Manual

MESSENGER
* Serial Interface

Connects Virtually
Any Seria l Device $9900* Incl udes Cable

TIMELINK
* Real-T ime Cloc k

Calendar with Alarm $8400Feature
ALL WITH ONE YEAR WARRANTY

MoniTORS
MONOCHROME

BMC BM 12AUW GREEN 12" NEW •• • • . • • • . • : . • •. $89.95
NEC JB 1201M - 20 MHZ GREEN . • • . . • • . . . . . • • . $169.00
ZENITH ZVM -121 -1 5 MHZ GREEN • . . . . . . • •• • • • $99.00
TAXAN 18 MHZ AMBER $139.00

COLOR
BMC BM-AU9191 U COMPOSITE 13" $279.00
AMDEK COLOR 1- CO MPOSiTE .. •..... •• . . • $335.00

NO C.O.D. ORDERS PLEAS E

5114" DISKETTES
VERBATIM DATALIFE

SS/DD SOFT SECTOR • • • • . • •.. .. •• ... . . ... ... 29.95
SS/DD 10 SECTOR HARD 29.95

nASHUA
SS/SD ~9.f~ ~~~T~~G • . . • .• . . . . . . . • . . . . .• . . $1995

BEST BUY
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,¿,- ORDER NOW 
R.F. ELECTRONICS 

800454.4655 , 0 ,, - BLVD DEPT R 

714835.5090 
ArG .. .,. .;, t ,HNIA 97606 

01,530E CA2 wONA 

I, dü,f 
5.15801 CA"")"" PI 'norm. CnPCs HELD PON CLEANANCE - NO MINIMUM ORDER 
ALL PNL AID ORDERS: LOS OR LESS MuS' INCLUDE 12 SO SHIPPING S HANDLING - SHIPPED SAME OAT RECEIVED 

O.1 
SUAS Iu 

1e 
SAI 10 I 

CLOSED SUM t wON 
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r ELECTRONIC " 
ÇOMPONENTS, 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

Bolt.ry Clips a Holdrs 
Coble Srs Connuor. Capacitors 
Displays. LED Fuses Jocks a Plugs 

Knobs Lamps Pornteomt.ra 
RF Cools Rleys Rielors 

S..tchs Semiconductors Spakrs 
Test Equepmnl Tronsformrs Tools 

Wire a Coble 

WE STOCK Weber, w. C.,.$.gi I 

I.t.. .a 0.. MJ o« 1. 000 Ist I tlrs COD V.,. .Mc IO. ....... w1 
Pw.. O.. wa 

o.. a 000 
D.r1 n.. 'f« 

MOUSER ELECTRONICS 
11433 WOODSIDE AVE. SANTEE CA 92071 

PHONE (619) 449-2222 TWX 910-331 -1175 

CIRCLE 95 ON FREE INFORMATION CARD 

POPULAR TELEVISION CIRCUITS 

WHY PAY MORE? 
SINE WAVE ZENITH M1 FV -5 
SUPER BOARD 09-151-03 Phosr Video 

ellrST " Sync. Suppression DKSW1413S.newa.sKA1119.95S595SH 1 M .4.arvs........v- 
D KSO 14M Sinewav. Minus PCB SM.96 15 95 S tt 
D PCS 6252 $inwa. PCB only $20.00 S3 W S4-1 

State of Me art technOIOgy wings you this super. Slnewa.. 
Sup.rboard II has no internal Connection 10 TV. RF modulator 
built on the board. AGC for Stability and tunes the enure band 
win a varactor tuner and multi turn pot A Pugh quality plal.d- 
1Mu COCOA board with SdksC'R.ned parts layout easy to follow. 
fully AlustraT d mstruct,ons and 0uahty parts make th.s kA easy 
to assemble The b.aublully brushed cab.Mt will add a touch 01 

class to the many hour% 01 npyn*nt you will rec.e.. building 
3,1 .:5, ̂ J !by lid 

MICROWAVE PROBE 
0 KAP 2030 Micro Probe Kit $24.95 

S3005H 

0 PCS 2000 Micro PCB only 1496 
$300 SOH 

BR NEW! 

D KZM 2063 MI FV7 $196.95 $6 95 SH 
KZO2053FV -5K? - g us MlI$149.95 5695S.H 

D PCZ 1000 F V -5 PCB only $30.00 $300 Sill 
ZMO 9151 MI Board only 11111.115 SS 95 SH 

This advanced baseband video enver5onsync suppression 
system whMh h most often used rot.onwid. Is On. of our most 
popular kits It Natures AGC nor stab.ldy. RF modulator built on 
IM board no internal Conneetton to TV and lull band variable 
funmg High qualiy parts. Lully illustrated instructions pre - 
punched Cabinet and platWthruAWld.r -milked P C board 
mac* this kA a Waste 10 assemble The 531 varactor tuner board 
is assmblsd and Grated and need only be Interconnected to th. 
+ V5 board Th. COmplet.d Crcuotry n then placed in the 
vutitully hnMhed caMnet Place your Order today 

wMSY -,r. ...... ,r,eMM 
63006+ 

eyw...tM Glr 
rw..M..r.. Sao.. . 

.ritwn 
¡`. M Pp 2000 MNUO 20" DM 

UNSURE? Order any manual lw on ly 

$9.95 post paid. Refundable with order. 

514116 
$595 SM KMP 1218 Mluo Pou, Supply KA $19.96 

$300SH 
)(313T UbL uf iT r 4 ILL. .I i .., t. .¡Alt. 
AVAILABLE BY MAN ONLY SEND FOR INFORMAT KIN ON OTHER ITEMS 

. rrsl01 FT RFPA'R a RVIi F CHECK, .GELD 3 WEEKS FOR CLEARANCE 

4218 S 35TH PL. PHOENIX ARIZONA 85040 

ONLY (800) 243-6700 r:1 á WESTECH ELECTRONICS 

(602) 276 -1600 
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PHASOR PAIN FIELD - Patented ano recently ()moped 
to Our labs Is Deng tested by Coil ot rot control Soon to come 
under weapons restrolons as an internal mACMne EaSHy Hand - 

heW HatarOOUS IF NOT USED WITH DISCRETION 
PP! -1 PLANS 110010f annul Control) S15.00 
INVISIBLE PAIN FIELD GENERATOR - Products a de 

LEGIONS' held of moderately intense pain to back of bead up TO 

50' Cigarette pack late enclosure is caul), hidden 
LPG -3 PLANS $7.00 IPG-3K KIT 8 PLANS $44.50 
IPG-30 (assembled to AIMS cadre)) 159.S0 
PHASOR STUN/BURNING WAND - Produces suTlctent 
eKC:ca energy capable of burning flesh Intended as a person- 
a' defense devote 
PSW-3 PLANS $8.00 PSW.311 KIT 8 PLANS $59.50 

1 

RUBY LASER RAY PISTOL - Intense ruble red turns. 
hatArAOUS. win parts SOUrCeS 

RUBY PLANS (Includes all part Sources) $15.00 
CARSON DIOXIDE LASER - Generates 2040 watts of 
continuous power capable oT burning. Cutting NZArdouS Iwlln 
all part Sources) $15.00 
LASER RIFLE - Produces 200 -3000 pulses of 30 watt 001,- 
cal energy Poruble and easily friand -held 
LRG -3 PLANS $10.00 
10G -3K KIT PLANS IminUS COOdel $129.50 
POCKET LASER - For the beginner nsde red O01Kai 
vet S00 non. hiZArbOUS 
LHG 2 $5.00 LHC-2K KIT D PLANS $24.50 
HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Eaplod 
MnÇ wires snl:. Aa.f f'[ kerhalure SIZE 

HP$-T PLA.S $8.00 Hp5 -IK KIT 5 PLANS 549.50 
PARTICLE BEAM WEAPON - PLANS $15.00 

INFINITY XMTR - Uses telephone Ines for seucTee horns 
o o(TKe IISlenin9 whoa away On buSMteSS or 0UCAIIon 
INF-1 PLANS 

SO -a PLANS 

$15.00 
SEE IN DARK - Long range Tool darkness 

610.00 
LONG RANGE WIRELESS MIKE - Crystal clear quaky - menIture 
FBT -7 PLANS $7.00 FBI 7K PLANS &KIT $34.50 
WIRELESS TELEPHONE TRANSMITTER - Long 
range HAM M( 

VVEPM -S PLANS $10.00 VWPM-SK PLANS & KIT $34.50 

Send for FREE anlog descnoton of Gimme plus hundreds more 
ptanS. kits all COmpleled Owns We accept MC or Visa or when 
adereng. Send CEtICk Of money Order We pay Snippm9 ChargES 

Din 0(0115 Oyer S50 00. otherwise Include 10% win remIEana 

SEND TO SCIENTIFIC SYSTEMS 
DEPT R8. BOX 716. AMHERST. NH. 03031 

• Phon . ond M orl

Ord.r$ W .l fo", .

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Ball.ry Clips & Hc ld e r s
Cabl . Sets · Conn ectors Capacito rs

Di,play s, LED Fu ses Ja cks & Plugs
Knobs Lamps Pot entiom et ers

RF Coils R.lays R.. istors
Switches Semiconductors Sp eak er s

Test Eq uipment Tran sform ers Tools
W ire & Cabl .

WE STOCK Wha9 W _ Codalog

INFINITY XMTR - Uses telephone linesfor seiective home
orofficelisteningwhileawayonbusinessorvacation.
INF-1 PLANS" , , $15 .00
SEE IN DARK - Long range. fotal darkness.
SD·4 PLANS . , . , , $10.00
LONG RANGE WIRELESS MIKE - Crystal clear quality

• - miniature .
FBT-7 PLANS . .. $7.00 FBT·7KPLANS & KIT. . . $34.50
WIRELESS TELEPHONE TRANSMITTER - Long
range. automatic.
VWPM ·5 PLANS $10.00 VWPM·5K PLANS& KiT $34.50

Sendfor FREE catalogdescnpton of aboveplushundredsmore
plans, kitsandcompleted Items. Weaccept MCor Visaor when
ordering, send check or money order. Wepayshippingcharges
'on orders over S50.00, olherwlSe Include 10% With remillance.
SEN DTO: SCIENTIFIC SYSTEMS

DEPT. R8, BOX 716, AMHERST, N:H. 03031

PHASOR PAIN FIELD - Patentedand recentlydeveloped
In our labs is being tested byGov't for notcontrol. Soon fO come
underweapons restrictionsasan infernal machine, Easily hand·
held. Hazardous IF NOT USE DWITHDISCRETION .
PPF-1 PLANS(sold loranimalcontrol) $15.00
INVISIBLE PAIN FIELD GENERATOR - Produces a di·

• recuona: Ileid 01 moderately intense pain to backof head up 10
50' . Cigarette packsizeenclosureis easilyhidden .
IPG·3 PLANS . . . $7.00 IPG·3KKIT& PLANS $44 .50
IPG ·30 (assembled for animalcontrol) $59.50
PHASOR STUN/BUR NING WAND - Produces sutttcient
eiectncai energycapable of burning flesh. Intended asaperson
aldefenseoevice.
PSW·3 PLANS . . $8.00 PSW·3K KIT& PLANS , . $59.50

RUBY LASER RAY PISTOL - Intensevisible red. burns,
hazardous. WIth partssources.
RUBY PLANS (includesall pari sources) , .. $15.00
CARBON DIOXI DE LASER - Generates 20·40 watts of
continuous power capable of burning, cutting. hazardous . (With
all pari sources). . . . . . . . . . . . . $15.00
LASER RIFLE - Produces 200·3000pulses of 30 wattopn
calenergy . Portable andeasi ly hand·held .
LRG·3 PLANS . . . . . . . . . . . . . . . . $10.00
LRG ·3KKITPLANS(minusdiode) . . . . . . . $129.50
POCKET LASER - For the beginner. VISible reo " optical
version " , non-hazardous.
LHC·2 .. . . . $5.00 LHC·2KKIT& PLANS ... . . $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod·
ingwires, shockwave . etc. Miniature size.
HPS·1 PLANS.. . $8.00 HPS·1KKIT& PLANS $49.50
PARTICLE BEAM WEAPON - PLANS $15.00

' 69.95 .
' 64.95 .3 ormof.

TS OHM CHASSIS
MOUNT CONNECTOR

F..a1 Female co nnecto r. R Olf
chanis moun t wit h nu t.
Mates wit h male " F" cc nnec
tors.

HOWl 4 lor ' 1.00
POPULAR

MISCELLANEOUS PARTS
IN4001 Diodos

1510r $1.00
100 lo r 5.00

Yo w 10K Thumbwhoel pots
1 · 12 ... .39

13· Up. , . . • .29
'rcrctc s . TJO.12 . .46

2O· Up . ... . . ,25
'rcrctc s• T31·2 . .38

2O·Up . .25

MODE L
CM35·2P

zpc .
REMOTE CONTROL

POPULAR IC" "" •
TOP QUALITY
NO SECONDS

NE·564 He . Plug ,.1'1 Repl.c emel'l\1'IO\II' In . IOCk · S$. 7~ ea
O¥$3 50 • • eh w'\h ....I)'S!JOOOpur<;tl..HOf otlMo" p. rt.

mo, DUClIllI"T1Ofl ,., to ·U I'

l M·380H 2 watt Audi O~r Amp $1 ,. 11 , ..
lM -38&H.J l O'o'O'VolI..ge Aud iO Alflp '" 1.111
LM..... Ph.I M l oQ, edloop H9 "lM ·133H VldaoAm p 1.69 ..
I.4c.l330 Video o. toctor ", 1611
lr,lc.1~ VI(l«) If Amp '" 1 .~5

Mc.13!JO V,dao If Amp 1 .1~ 1.111

""" '" Vldao If Amp AGC aes ac
MC.135/S AudIo II Amp 1.15 ".MC.137.P RF.M Odulal or 3111 za
I.4c.1 454 Ou. l Comp, Op Amp .. "l.4C.t . 96H B.al. ne e<! lr,lod,'Oe mod v l. lor '" "'.
lM ·l 8fi Video l.4od\ll .. tor 2711 r .se

UlliAll VQlTAlaEll£GULATQ U
l l.41M 5Voll Pos,t,~Volt. Rag 1.111 ..
lM ,1llOe a Volt Pos'"~Volt. Reg 1.111 "ll.4,7812 12Vof! Posltl .,.. Voll. Reg 1.111 "l 1.4 18 1 ~ 15 Voll Pos'!' .... Volt Rltg 1.111 "ll.4 '7ala ravenPostll .,..V OI1.Rag 1.19 "~ 24 Voll Posltl,e Voll . Reo 1.111 .es

o KMP 1218 Micro Power Supply Kit $19.95
+ $3.00 S/H

09-151-03

COLORMAX
36 CHANNEL REMOTECATV CONVERTER

Now you can change
chan nels or nn e-tune
your TV sot by remot e
cont ro l up to 20 ft . away.
This unit receives cha n
nels 2· 13 plu s mid & lIU·
porband cable channels
the n outputs them on
Channel 3,

PROJECT~. _~
BOXES
WoodgrJin

TI>t. box II 11 'llr''W . ..... ··H .
6.,.,"0 w'l h .. femova~" a lum ',
eum U .h ape<! Ch ' U'S 11'"W ·
3...."H · 6..0 InSIde

' 12.50 ...
Pfl(~~=: ' 10.95 ••.
Sll.KSOlH~[D $14.95 ...

• •

o KZM 2083 M1 FV-5 Kit $199.95 + $6.95 S/H
n KZO 2084 FV-5 Kit (minus M1) $149.95 + $6.95 S/H
o PCZ 8000 FV-5 PCB only $30.00 + $3.00 S/H
o ZMO 9151 M1 Board only $89.95 + $5·.95 S/ H
Thi s adva nce d baseband video inversion/sync suppression
syste m which is most often used nationwide is one of our most
popul ar kits. It featu res AGC for stability , RF modulator built on
the board , no internal conn ect ion to T.V. and full band variab le
tuning . High qu ali ty part s, fu l ly illu st rated instr uc t ions. pre
punc hed cabi net and plated-thru/so lder-m asked p.e. board
make th is kit a breeze to assemb le. Th e M1 varacto r tuner boa rd
is assem bled and tested and need only be interconn ected to the
FV-5 board. The com pleted ci rc uit ry is th en placed in the
beaut ifUlly finished cabi net. Place yo ur orde r today.

POPULAR
MICROWAVE

PARTS

UHFTUNERS

AC LINE COROS

"~(: :r..}:.~.:.1..

18 gaugtl wire \ ( '.;:: ~
8 It . long cable

Prest ripped and tinn ed ends
lor easy Inst.llall on.

49e:••.
AC-6G 12 · U p 3ge ...

f :':ii:iiliiill'lli._ , . 045 104 Hz
Output

Click Stop Det en t Tun e
model. Excellent for replace
ment use or experimental
work bUild ing UHF receivers
for ha m or TV.

WHIL.E THEY LAST

$3.95.a.
10 ormore ' 2.99 ••.

Now Sac/( In Stockl
MITSUMI

UHF
VARACTOR
TUNERS

75 Ohm Input - 45 MHz Output
For Channels 14 • 83

~r:"'lO"' I'ItIC r: $15.95 ....
All UI'I,t••re br..n<fnew.

Call for Qua nl lt, Pric e

MRF-90 1 $2.3i
g . uP 1.1l'5

I.4RF-1I11 3~

g ·Up 3.12
1.480·101 54
CHIPCAPS · .OO1 m id • ••• • • .50

2$ · Up 30

JERROLO 400
OIGITAL CATV CONVERTER

Youu~rlCfl\"t lll~C~""JIfI\ lftCl\Jdo.llg

. 1'II 1r)p,r1l,lnd .¥r>!tl l!leCet>I't ......ce ot an
"'!'¥t<l ttmOlI (Otl\fOlTPlI\l,lIlll r~

.... to to TV (~"fIIlIIi allClOltfp".li ltIem tQ
CIIM\IllII J W.j~tlllr.....oe. eontrOl r:"l U~

C/I,I;'\9t (!Ia'lfltli .l\lO'nyO\l'TV Ofll)l'otl , l)I'
_ ... t~", • . "" thoul lUWlq pJl't""

_ l • ...-I"'e.
~_ ,.. "'-il

=--~-1oUI$1 1 9.95 ••.

SPECIAL PRICEI
s94.00 ee.

BUk;lMWi

NEW 1984
B&K AUTO/MANUAL

RANG ING
MULTIMETER

@ill

WHY PAY MORE?
SINE WAVE ZENITH Ml FV-S
SUPER BOARD

12 db GAIN

$peclfr ClI..n~1

' 8.95 ...

~W1N.OARD Now Back In Stock!
SANTOUHFVARACTOR TUNERS
75 Ohm Inpul • 45 MHzOutput

For Channols 14 • 83

,,~~~;. ~~~~ I ~ '~c~5
All unIts ar. brand N '" 'tom 5' '''''0

Ca ll to r Quanl1l, Price

TSOH M UHFTAGI ANTENNAS

OPTIONA L
WIO l'glrd

UHF Anle nn..
Prump

1lkfb G.. in
NF . 1 M b

s39.95 ....

SONT
SURPLUSUHF-VHF
VARACTOR TUNERS

Thesetu ners receive all chan
nels 2-8 3 . plus midba nd cable
chan nels and ale perf ect for
ncme.erew TV cfrc utt s etc.
Outp ut FrCIQ , 45 MHz. Hooll.up
data Included. Name Brand .

OUALITY
POWER TRANSFORMERS

2<4V CT. 500 rnA.
$3.19 . a. 10.4, ' 2.75 ••.

SO or more ' 2.25 .a.

SPfAKER
CABINET
f'OPv\Jr spu~er

Ubonel\ lor l /IOSe
I~ rnoustl~twew

rv erecu
Spea_erslnt luGel:!
DimensIon s: 7-' " ""'ldfl It 9"' ''
II ~II x ~ .,., " dttp Rt mov.able 1/ 8"
t lll( k. ~c k. tO'itr .

~
USA N~~HOODl:L~~~:OL~~:Nr:E~:~~:~~"o~~~~EA

I=t' .:::=:. RKeI~ ,II the EXTRA CAB LE TV - MIDBAND'" & SUPERBAN O
CHANNELS on )'Ol.l'UHF DIAL
Etlml", tes the ne«l fOf •• nl,ngor IeU lng TIIl$.~. l.m t.k..
t he " mldbl. ncr' .nd M 'U~nd- chan".t, your TV, VCR 0(=== ==:1 prO;Klor Cln 'l r.e ..... and COfflfit I t tM>m 10 standard UHF

l :::'eI:-:=::.~c:r t~~":~~~l;~~~~~~~;~~a FROM CABLE TVI
The Iys tl m a iiowl you to prog ra m bo th Pf.y /,pfIy TV d.c0de< ' Iq Ulft'd) and s t. ndl n:l

~~~~~I~;';:;:':l ~::a~~~:..'~~~. - whllt you ar. Now $28.95...
Simp" to Inll all and Ofl!fl t. on Irty make of TV"' flh UHI'. "'In I'OI TAOI

NOW AVAILABLE
NEW TUNEAB LE DELUXE MODEL CVU·1000 S34.95 " .

o RFM 3040 Clyst.1 MOdul. to, s $24,116
+ n OOS..H

CIRCLE 13 ON FREE INFORMATION CARD

o l<SW1483 SinewaveKit $119.95 + $5.95 S/H
o KSO 1484 SinewaveMinus PCB $99.95 + S5.95 S/H
o PCS 6252 Sinewave PCB only $20.00 + $3.00 S/ H

.. er-,.t.llconlroaed

.. e " lli. n t PoelufII' on C n 3 or.
o PCM 2000 Mic ra PCB only $4.95 .. ~::::'~T.lO-Rt><: o< de<"I S..lvlI, teTV

+ $3.00 S/ H 0 MPD 2000 Micro 20" Dish

UNSURE? Orderanymanualforonly $14.95
$9.95 post paid. Refundable with order. + $5.95 S/H

State of the art tec hnology brings you this superior Sinewave
Superboa rd. It has no interna l connect ion to TV, RF modulator
built on the boa rd, AGC for stability and tun es the ent ire band
with a varac to r tuner and mu lti- turn pot. A high qualit y plated
thru circu it board with sil k-sc reened part s layout. easy to follow,
fu lly illu strated instru cti on s and qu ality parts make this kit easy
to assemble. Th e beautifull y fini shed cabinet will add a touch of
c lass to th e many hour s o f enjoy ment yo u wil l receive bui lding
and using this kit.
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C SEI, INC. __ 

641 Academy Drive Northbrook, III. 60062 (312) 564 -0104 
THE SOLUTION COMPUTER 

An Affordable 64K Assembled Computer With These Features: 

Fully compatible with Apple,' It 
Original design, 
Fully assembled and tested, 
Detachable keyboard for easy use. upper 
lower case 
Uses 64K - Dynamic Ram 
9 on board peripheral connectors for expan- 
sion 
Uses 6502 mpu 

$675.00 each (Monitor not included) 

MIME 
UHF TV PREAMP 

Features: 
25 dB gain' 
Kit 

your reception wi11 dramal.cauy improve' This 
unit will enable you to pull in srgnais you never 
knew were there, 
For both indoor and outdoor use Input and 
output impedance 75 ohm No adjustment' Easy 
assembly 

1H -0 Kit S23.15 

The Solution Computer is the answer for people who 
realize a great product when they see one Many other 
peripheral card products are available for the Solution 
Computer Send for a free color brochure today 

9.F. MODULATOR 

Combine both audio and video output onto 
channel 3 or 4 of your T V set 
Single J C chip (MC 1374) makes for quick 
and easy assembly Single adjustment 
control. A must for every video recording Or 

Computer enthusiast 

VH -0 Kit $19.95 
'HILIPS 
IARACTOR TUNER 
,ornes with adaptor board to 
krectly replace Mdsiumi tuner, 
;an use this with any board 
Irilled for Mitsuimi' High gain 
Ind phenomenal picture quality 
iPECIFICATIONS: Freq Range 470-899 
nHz Output Channel 3 Input 75 ohm 

Gain 18 dB 

IC 1045 523.95 
DIGITAL 

MULTIMETER 
3 , dgit LCD 
meter 
Input impedance 
?0 Ohm 
hFE measurement 
DC 5% accuracy 
DCA up to 10 

amps 
Leads and battery 
included 

M I C - 3300A $59.95 
Carrying Case S 9.95 

TTL/CMOS 
LOGIC PROBE 

4 LED states 
Pulse memory 
Supply Voltage 3 - 18 VDC 
TTL CMOS checking made 
easy' 

L101A 534.95 

LOGIC 
'PULSAR PROBE 

Easily repair logic circuits 
SHZ or 500Hz signal 

External Sync Input 
S.,pply Voltage 3 - IS VDC 

L201 A $34.95 

TA -802 160 WATT TOTAL 
80W - 80W 

STEREO AMP KIT 
This Is a solid state all transistor 
circuitry on board stereo amplifier. 
Power output employs 2 pairs of 
matching Darlington transistors. 
T.H.D. less than 05% between DC 
to 200 KHz Pwr supply requires 30 
VCT 2 amp FMR. 

TA-802 
539.95 

Transformer 
(optional) 
59.95 ea. 

APPLE II COMPATIBLE 
SLIM DISK DRIVE 
RUNS QUIETER THAN THE ORIGINAL! 
New - guaranteed' Only 
6'w x 1'k "h x 10 "d 
Complete with a 3' 
Cable Runs with 
Apple controller 
or our optional 
controller 

1/11-- Now only 

$224.95 
SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA -2500 

Specifications: Total Harmonic Distortion 
Less than 005 Intermoduution Distortion 
(70Hz 7KHZ 4 t SMPTE Method) Less than 
003% Frequency Response Overall 10Hz -- 
100KHz 05áb -1dB RIM Curve Devia- 
tion (Phorw) 02dß -0 2013 (30Hz 15KHZ) 

Channel separation Lat rated output 1 KHz) 
Phono Tuner Aux and Tape Monitor better 

than 7048 Input sensdrvdy and impedance 
(1KHZ for rated output) 
Phono: 2MV 47K ohms Aux 130MV 50K 
ohms Tuner. 130MV 50K ohms Tape: 130MV 
50K ohms Graphic Equalizer control: 10 Band 
Slide Control Frequency Bands: 31 5Hi 
G3HZ 125Hz 250Hz 500Hz 1Khz 2KHZ 
4KHz 5KHz 16KHz also with on panel selector 
for Phono Tuner Aux 1 and Aux 2 Power 
Supply: 117 VAC 
K it comes with all electronic components . 

transformer. instructions and a 19- rack mount 
type metal cabinet 

ODEL TA -2500 
119.00 PER KIT 

MONITOR (12 ") 

Orange amber screen 
18 MHZ bandwidth 
High resolution graphics 

Composite video 1,0 75;' 10K ohm impedance 
A phenomenal quality monitor for your con 
puler 110 VAC 

MON -1 $119.95 

APPLE II 

PERIFERAL CARDS 

80 column card . 5109.95 
16 Ram card $44.50 
280 cpm card $99.95 
Disk controller card $59.95 
Eprom writer card $84.95 

INFRA -RED REMOTE 
CONTROL SWITCH KIT 

infra -red Remote 
Control switch can 
be used to control 
appliances up to 
500 W The TK -41 
has effective con. 
trol up to 10 meters 

No antenna needed Features latest IC 
controller which excludes interferences Iron, 
light or AC pulse signal 

TK -41 Kit $24.95 

?,6I." 

CALL ; 312) 564 -0104 
TO ORDER 
OUTSIDE ILLINOIS: 

CALI TOIL FREE 

1- 800 -323 -1327 

LOW TIM DC STEREO 
PRE -AMP KIT TA 2800 

Incorporates stale of D.C. design that gives 
frequency response from OHa- 100KHz J 
.SdB. Features tone defeat switch. loudness. 
treble midrange, bass, balance TA -2800 
contains quad BiFel op -amp to develop T H D 
of 005` at rated output Input sensrtrwty 
phone 2 5 MV tuner, aux. tape play 100MV' 
LOOK Power supply t 15 vat DC at 2A Kit 
comes with regulated power supply. all you 
nemt is a 1S -20 VCT 2 amp XFMR 

Only $44.50 
XFMR 

$4.50 ea. 

AMATEUR 
MICROWAVE RECEIVER KIT 
1.9 -2.5 GHZ 

PS-1 Assembled 32 element ante-, i 51995 
PS-220 dB gain microwave rece .. 

kit with variable power 
supply kit ... S50.00 

PS -3 Complete package PS -1 8 2 565.00 

MOUNTING HARDWARE INCLUDED 

SOLID STATE STEREO 
REVERBERATION 

AMPLIFIER 

Specifications: 
Total harmonic distortion less than 
.05% 
Frequency response 10 Hz to 50KHz 
tld8 
S/N Ration 90dB 
Reverberation time 1 to 3 sec 
Input 15OMV /50K ohm 
Max input 2V 
Accepts input from tape. phono. or 
aux 

Includes an LED Reverb Level display 
Kit comes with all electronic cor71- 
ponents. transformer and instructions. 
and 19- rack mount cabinet 

Model TA -2400 $89.95 

TY -45 
20 STEP LED 

POWER LEVEL INDICATOR KIT 
This new stereo level indicator kit 
consists of 40 3 -color LED's to indicate 
sound level output of your amplifier 
from -57 dB to 0 dB Comes with an 
attractive silk screen printed panel Has 
selector switch to allow floating or 
gradual output indicating 
Kit includes all parts. Front panel and 
power supply 

TY -45 KIT 

$34.95 

MICROWAVE PREAMPI NEW 
KIT 

Use with PS -3 Kit Adds 20 -25 dB 
gain to boost reception distance 

Low Noise 
High Gain 
Can be used with all 
existing stop sign board 
receivers' 
1 9-2 5 gHZ freq range 

Ps-4 (Kit) $34.95 

SPY EAR! 
A very popular device 
designed to listen to 
sounds & voices through 
rooms or 3ft thick con- 
crete walls Place listen- 
ing sensor against wall 
and earphone in ear Ad- 
lust volume control' 
Hear clearly to things 
you might not want tot 

CM -8 $89.95 

MICRO COMPUTER 
POWER SUPPLY TR -626 
The TR -626 is a power reguiator for us,- 
with popular microcomputer circuits 
Features 

_5V 6A 
-5V 5A 
12V 1 5A 
-12V 5A 

Each unit contains cur- 
rent limit protect Circuit 
and two Darlington 
power transistor on a 
heatsink Transformers 
included 

$39.95 each 

Minimum order 515.00. Add 10% shipping on orders under 535.00. Orders over 535.00, odd 5 %. 

Catalog - $1.00. Viso & Mostercharge acceptable. 
-------- --- - -- - - - -- - - 

CIRGt E 5S OH FREE INFORMATION CARD 

1 SEl, INC.
ffi 641 Academy Drive. Northbrook, III. 60062 • (312) 564·0104 ~

80 column card $109.95
16 Ram card $44,50
Z80 cpm card $99.95
Disk controll er card $59.95
Eprom wr iter card $84.95

INFRA-RED REMOTE
CONTROL SWITCH KIT

Infra- red Rem o te
Co ntro l switc h can
be used to co ntro l
app li ances up to
500 W. Th e T K-41
has effect ive co n
tro l upto 10 meters.

No ante nna n eeded . Feat ur es latest l C
cont ro lle r wh ich excludes int erf erences fro m
light or AC pul se signal.

TK-41 Kit ." " .. .. .. . $24.95

MONITOR (12")

•. Orange amber screen
• 18 MHZ bandwidth
• High resolution graphics
Composite video 1/0 75/ 10K ohm impedance.
A phe nome nal quality monitor for you r com 
pu ter. 110 VAC.

MON-1 $119.95

APPLE II
PERIFERAL CARDS

APPLE II® COMPATIBLE
SLIM DISK DRIVE
RUNS QUIETER THAN THE ORIGINAL!
New - g uaranteed! Only
6" w x 11>"h x 10"d .
Com pl ete wi th a 3'
cab le. Run s wit h
Apple con tro ller~
or our optional
co nt ro ller . .......
Now only

$224.95

Speclf icallons: • To tal Harm on ic Distor ti on :
Less than 0.05% . Intermodulation Distortion :
(70Hz: 7KHz = 4:1 SMPTE Meth od) Less than
0.03%. Frequ ency Response: Overall 10Hz~
100KHz +0.5db.- 1dB. • . RIAA Curve Devia
tion: (Phono) +0.2d B.--<l.2dB (30Hz ""-1 5KHz)
• Channel separatio n (at rated ou tput 1 KHz)
• Phon o. Tune r. Aux and Tape Moni tor better
than 7OdB. • Input sensit ivity and impedanc e
(1KHz for rated output)
Phono: 2MV 47K o hms Aux : 130MV 50K
oh ms. Tu ner: 130MV SOK oh ms Tape: 130MV
50K oh ms. Graphic Equalizer control: 10 Band
Slide Co ntrol. Frequency Bands: 315Hz:
G3H z: 125Hz : 250 Hz : 500H z:1 Khz: 2K Hz:
4KHz: 8KHz: 16KH z also with on panel selector
for Phono. Tun er. Aux 1 and Aux 2. Power
Supply: 117 VAC
Kit comes with all elect ro nic components,
transfor mer, instru ctions and a 19" rack moun t
type metal cabinet.

MODEL TA-2500
:ji119.00 PER KIT

TA-802
$39.95

Transformer
(optional)

$9.95 ea.

TA-802 160 WATT TOTAL
80W + 80W

STEREO AMP KIT
This is a solid state all transistor
circuitry on board stereo amplifier.
Power output employs 2 pairs of
matching Darlington transistors.
T.H.D. less than .05% between DC
to 200 KHz. Pwr supply requires 30
VCT 2 amp' x FMR.

• Fully co mpatible wit h Apple"" II +
• Orig inal design!
• Full y assembled and tested!
• Detachable keyboard fo r easy use, upp er

lower case.
• Uses 64K x Dynamic Ram
• 9 on board peripheral co nnecto rs for expan-

sion.
• Uses 6502 mpu .

$675.00 each (Monitor not Included)
The Solution Co mputer is the answer for people who
realize a great product when they see o ne. Many other
periph eral card produ ct s are avai lab le for the So lutio n
Com put er . Send for a fr ee co lo r br ochure today.

UHF TV PREAMP

bO O ~IFeatures:
'" "" . 25 dB gain!

• Kit
Your reception will dramatically improve! This
unit will enable you to pull in signa ls yo u never
knew were there!
For both indoor and ou tdoor use. Input and'
output im pedance 75 ohm. No adjustment! Easy
assemb ly .

JH-O Kit. , $23,95

R.F. MODULATOR

Co mbine both aud io and video outp ut onto
channel 3 or 4 of your T.V. set.
Single J.C. chip (MC 1374) makes for quick
and easy asse mb ly . Si ngle adjustme nt
control! A must fo r every video recording or
co mpute r enthusiast.

VH-O Kit . " . . $19.95

~ .

, -
'I" •• • •• "

Each unit contains cur
rent lim it protect c ircuit
and two Darlington
powe r transistor on a
heatsin k. Transform ers
included.

$39.95 each

TY-45
20 STEP LED

POWER LEVEL INDICATOR KIT

The TR-626 is a power regu lator for use
with popular microcomputer circuits.
Feature s:

• .:!:5V 6A
• -5V .5A
• +12V 1.5A
• -12V .5A

MICRO COMPUTER
POWER SUPPLY TR-626

Thi s new stereo level indicator kit
consists of 40 3-co lo r LED's to indicate
sound level ou tp ut of you r amplif ier
from -57 dB to 0 dB. Comes wi th an
attracti ve si Ik screen printed panel. Has
selector swit ch to allow floating or
gradual outp ut indicati ng.
Kit includes all parts, Fron t panel and
power suppl y.

TY-45 KIT

$34.95

SOLID STATE STEREO
REVERBERATION

AMPLIFIER

SPY EAR!

• ,---.:hi .:;;;:;==.-:-:--.:--_..:'" ,.· . .-. .
Specifications:
• Total harmonic distortion less than

.05%
• Frequency response 10Hz to 50KHz

±ldB
• SI N Rati on 90dB
• Reverberati on tim e 1 to 3 sec
• Input 150MV/50K ohm
• Max. input 2V
• Accepts input from tape, phone, or

aux.
Includes an LED Reverb Level display.
Kit com es with all ele ctroni c com
ponents, transfo rmer and instru ct ion s,
and 19" rack mo unt cabinet.

Model TA-2400 $89.95

A very pop ular device

design ed to listen to ~. ~sounds & voices through
rooms or 3 ft. thick con-
crete wall s. Place listen-
ing sensor aga inst wall
and earphone in ear. Ad-
just volume con tro l!
Hear clearly to th ings
you might not want to!

CM-8 . . . . . . . . . . . .. $89.95

LOW TIM DC STEREO
PRE-AMP KIT TA 2800

MICROWAVE PREAMP! ~~f
Use wi th PS-3 Kit. Adds 20-25 dB
gain to boost recepti on di stance.

• Low Noise
• Hig h Gain
• Can be used with all

exist ing stop sig n board
receivers!

• 1.9-2.5 gHZ freq. range

PS-4 (Kit) $34.95

FOR INFORMATION TO ORDER CALL TOLL FAEE
CALL (312) 564-0104 OUTSIDE ILLINOIS: 1-800-323-1327

Incorporates state of D.C. design that gives a
frequency response from OHz-100KHz "
.5dB. • Featu res to ne defea t swi tch, loudn ess,
treble. midrange. bass. balance. • TA-28oo
contains quad BiFef op-arnp to develop T.H.D .
of .005% at rated output . Input sensitivity:
phone 2.5 MV tu ner . aux. tape play 1ooMV!
l OOK. Power supply "- 15 volt DC at .2A. Kit
comes with regUlated power supply . all yo u
need is a 15-20 VCT .2 amp. XFMR.

Only $44.50
XFMR

$4.50 ea.

AMATEUR
MICROWAVE RECEIVER KIT
1.9-2.5 GHZ~

PS-1 Assembled 32 element ante nna $19.95
PS-2 20 dB gain m icrowave receiver

kit with var iab le power
supply ki t $50.00

PS-3 Co mp lete pac kage PS-1 & 2 $65.00

MOUNTING HARDWARE INCLUDED

./:". .
'-.!'- .::

•--=..--

• 3'1> digit LCD
meter

• In put im pedence
20 Oh m

• hFE measurement
• DC .5% acc uracy
• DCA up to 10

amps
• Leads and batt ery

inc luded

MIC-3300A , . . , $59.95
Carrying Case ., " . . " $ 9.95

~
LOGIC

• PULSAR PROBE
• Easily repair logic circu its

; • .5Hz or SOOHz sig nal
• Extern al Sy nc Input

I • Supply Voltage 3 ~ 18 VDC

L201A $34.95

TTUCMOS
LOGIC PROBE

• 4 LED states
• Pulse memor y
• Supply Vo ltage 3~ 18 VDC
• TTL CMOS checking made

easy!

LlOlA : " $34.95

IHILIPS ~fARACTOR TUNER
:;ames w ith adapto r board to "
firectly re place Mitsiumi tuner! _~
~an use this with any boa rd •
frilled for Mitsuimi! H igh gain
rnd phenomenal picture qua lity.

lPECIFICATlONS: • Freq . Rang e: 470-899
nH z • Output: Ch ann el : 3 • Input: 75 ohm
, Gain : 18 dB

:LC 1045 .. .. " .. .. .. .... $23.95
DIGITAL

MULTIMETER

...... ....................

Minimum order $15.00. Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%.
Catalog· $1.00. Visa & Mastercharge acceptable. .
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More BLOCKBUSTER BARGAINS!! 
Parallel, TTL Input I/O "Selectric" 

TESTED 
ERATON L TYPEWRITER PRINTER 

I O SeMCbrc 

SAVEtt1 Untes' 
sernos 

$329 

Removed horn working systems these tantas- 
bc machnes have bun-on drover and decoder 
arcurtry and lake TTL level 6-bn character. 
ph* 4 -P4 function input $.gnats Easry Omen 
by most any rOK70 Use a typewriter (vets add I 

repeat gantry) or as a KSR I O pincer or 
Porn Requr es 115 60Hz for Iypswnter motor 

vDC for TTL and 24 VOC lor sOWWrds 
' acme Top style case Each Selectrc 10 

.',ache M cpmpiate and n operational c . 

bon Includes schemat.Cs data case platen 

00 and ribbon 
I rat. Type Element 921.00as 

omervnse who4e 6 complete May require some 

$279.00 ea. 

Diablo Daisy Printer HI -Type II 
1355 -WP Word Processing Daisy Printer 

Preowned TESTED 5 Operational. 
Uses Zeros Metal Wheels or Plastic Wheels 
Original OEM InttAace Diablo Interlace) 
Requires - 15V t SA 4 5VDC SA 
Positional access to 1 120 Hord " 148 Vertical 
USED 8V XEROX. WANG 8 OTHERS 
Heavy Duly Printwheel Motor and 15" Franr 

tmese'.r: . :.i ., (,,,nters'eature 35-40cps IO 8 12 patch as w0 as proper, 
',pace and potter capabwhes Only a powbr supply and rntertace are rea.ued fo, 
{r "ter capat'dy rut's, tested and operation& ready to cant gure O. the -mute. 

t' .- : I O data included 

Forms tractor for the about s 99.°0 
Spare P.C. Board Set (6 P.C. Cards) 8279.00 
Spare Printwheel carrier assembly *329.00 
Serial 8 Parallel Interface for Above 8295.°° 
Power Supply s 79.00 

Ae Carr he. I Laid FLOPPY DRIVES OGA DrtVES PRATES I OW a BARGAIN PRICES' 
Write or Ca, for Our latest Fryer NOW 

Just 

$549 00 
e ea. 

A Ss sk. 
agng ach 0 d-' 

amputer WAREHOUSE 18 Grande St . Haverhill. Mass 01830 

duct & 
MAIL ORDERS Bo. 204. Newton. New Hampshire 03858 

Prr i 

opheras 
ls 

woo 617/372-8637 
Sorry 

nlimited Accepted 

CIRCLE 68 ON FREE INFORMATION CARD 

POPULAR CHIPS 

LM 301 .49 
LM 380 1.29 
LM 386 .89 
LM 565 1.00 
MC 1330 1.25 
MC 1350 1.15 
MC 1358 1.25 
MC 1458 .49 
MC 1496 1.50 
LM 1889 2.50 
7805 .80 
7808 80 
7812 .80 
7815 .80 
7818 .80 
MV 2109 .69 
2N2222 .30 
MC1349 1.79 

- .1 MITSUMI 
: UES A55F 

: VARACTOR TUNER 
CHAN 14 -83 
300 ohm INPUT 517.95 

/ 1 
' 

DELUXE PARTS ASSORTMENTS , Re44ton a Trlrnpot. .4 Coe a Chokes 
6e wan, Pe revilers a r each el 1S 33. and 100 
S PT-IS 1OK 'mopeds I (uh) micro hennas 
each - St. 75. 100.470 chokes 1- variable OF 

1 
5K. 36K. 51K. 470K coil (same as 

13.1 2K. 2. 220. 3-100K .49A537MPC) 
6.330.6.12K.7. 910.6 33.25 each 
33K. a 14-4 7K as IC.. Sockets. a Semis 

S6.2s meth t each of. LUS65. 2 Caper:Na -A- MC 1330. MC 1350. 
Monotytnres- 1.á60p1 7- MC1494 LUISa9. 7312. 

1 mid a t 22 ofd 7311 2N2222Á. MV2109. 
Sarver Micas - 2 -10pí a 1 heat sink 2MCI4S6. 4- 
each of 430t. 11010 1114002. 4 -e pin. 2-14 pin. 
560pí 1200pí 3000 or 1.16 a t- to pin socket 
731 (544 not included) 

WSMouch 1111.95 leech 3 CapecMa 1 46 Mc. Hardware 
Mylars 4. 001. 2- 047 29- LED a holder ruse 8 
01 Radial lytres 3.10 holder hoe cord 
wild 16V. 1 -1000 mtd 50V grommet. SPST swnlc . 
12200 mid 35V Dree °PDT switch. 2 -F61 
Caps teach of 5. 12. 2' cone 5 lugs knob, 4 
36 110. 330p1. 2.120pí spacers. 6- screws a r,..-. 
3.39pí 3 -220pí and t 2RG -174. matching 
van Cap S -35e1 transformer w hut 

57.50 each SS 95 each 

- -i' -4.ì~- 
( 

CHOKES I 

.33 uh 33 uh 
47 uh 100 uh 
15 uh 10 mh 
18 uh 69C each 

UHF AMP KIT 
25db gun 

stnpirne PC board 
Wimp 

(21 BFR -90s 
310.95 

power supply 
!Or above 3149 

MINI FAN 3.125" SO. 
40 CMF 
115VAC -60hz 
REMOVED FROM 
NEW EQUIP r:) 
TESTED S6.96 

VARI CAPS 
10 60 pf 79c each 
30 - 90 pf 791 each 

NETWORK SALES. INC. neyOé o CDß 
Check Oo 

2343 W. BELMONT AVE. $3 DO) Min Order $10 00 Art 

CHICAGO. IL. 60618 $250SSH101USA Ill add - rt 
Ta. MAIL ORDER ONLY. 

312- 248 -3202 prices sublect to change 
without notice 

Phone Orders Welcome 

©COPYRIGHT 1963 NETWORK SALES. INC WRITE FOR OUR MONTHLY 
UN-ADVERTISED SPECIALS 

CIRCLE 90 ON FREE INFORMATION CARD - Active í Electronics 

II 

I ... , . , ÌI u1IÌ1j1111]4 I111111111. , ill .111 

W 
lq ¡iI1ÌI j j l 

i iiÌÌÌÌi III.1 IIImum 

Illl81 IIIIIIIIIItfitit 

14lIlIlIIiIII11 

Ininl Iliiil 
IIIi IIII \ 
11111111101111671011110 1 

NUMBER ONE IN 
QUALITY 
SERVICE 

AVAILABILITY 
THE WORLD'S MOST 

COMPLETE PROFESSIONAL 
AND HOME ELECTRONICS 
ENTHUSIAST INVENTORY 
Semiconductors + Memories 
Microprocessors + Support Circuits 
Microcomputer Systems + Peripherals 
Passive Electronic Components 
Hand Tools. Wire Wrapping. 
Soldering Equipment + Hardware 

NOW AVAILABLE - FREE 

% 

1983 8O -page catalog 
A complete listing of products 
and specifications 

Call, write or circle the 
inquiry card for your 
free copy today. 

P.O. Box 8000. Westboro, Mass. 01581 
CALL TOLL FREE: 1-800-343-0874 

Mass customers call (617) 366 -0500 

CIRCLE 3 ON FREE INFORMATION CARD 

t 

\350 
1kkoda o do1 o 

0.411 °,., 
ase P a tn `'' ` rc`c ,N 1° 

tcPs ca v,\ 
and ti" , ̀h`ps a are tvp x (os 

izd 
as+ 

(vs 1D 
iin hae a 

óss 
._i,v,sO` 

s L it \\*"( ard °v a,at \t" 
ars `te do ít ,(rs,,cQ stili, v n t raye \ 5 sCsQ° UnA¢d 

g á Ñ o° sh v casnPatgn 

Vn QLt'% Sti ot 
\cc 

1NaV 

_4 Coli & Chokes
1 each of 15.33, and 100
(uh) mic ro henries
chokes. l -va riable RF
coil (same as
.49A537MPC)

$3.2 5 elch
' 5 IC's , Sock ets. & semI's

1 eech of : LM565,
MC1330, MC1350,
MC1496. LM1889, 7812,
7818, 2N2222A, MV2109,
heat sink 2-MC1 458, 4
l N4002, 4-8 pin, 2-14 pin ,
1-16. & 1-18 pin socket.
(564 no l InclUded)

$11.95 each
' 6 Misc. Hardware

LED & hold er, fuse &
holde r. line cord.
g rommet. SPST sw itch,
DPDT switch. 2-F61
co nn. & lug s. knob. 4- .
spacers, s-screws & nuts,
2'-RG- 174, matching
tr ansformer w/ nut .

$5.95 each

MITSUMI
UES A55F
VARACTOR TUNER
CHAN. 14-83
300 ohm INPUT $17.95

TER MS: Visa. M.C ., Check,
Mon ey Ord er o r COD (ad d

$3.00). Min . Order $10.00 . Add
$2.50 S&H for USA. III. add 7%

Tax. MAIL ORDER ONLY.
Prices subject fa change

withou t notice.
Pho ne Orders Welcome.

WRIT E FOR O U R M ONTHLY
UN -A DV ERTISED SPEC IA LS

MINI FAN 3.125" sa.
40 CMF •

115VAC-60hz C
REMOVED FROM r l c

NEW EQU IP. ~

TESTED $6.95

DELUXE PARTS ASSORTMENTS
' 1 Reslstof' & Trlmpets

68 11. watt, 5% resistors &
5 PT- 15 10K l rimpots. 1
each - 51. 75. 100. 470.
1.5K. 3.6K. 51K. 470K.
13-1.2K. 2-220. 3-100K.
&-330. &-12K. 7-910. 9
3.3K. (, 14-4 7K.

$5.25 eac h
' 2 Capacitor "A"

Monolythics - 1-560pf. 7
.1 mId . (, 1-.22 mfd.
Silver Micas - 2-10pf. & 1
each 0143pl. 11OpI.
56OpI. 12oopl . 3000 or
330Opf.

$5.95 eac h
' 3 Cap acitor "B"

Mylars 4-.001. 2-.047. 29
.01. Radiallytics 3-10
mId 16V. 1-1000 mfd 50V.
1-2200 mfd 35V. Disc
Caps 1each of 5. 12. 27. .
36. 110. 330pf. 2- 120pl .
3-39pf. 3-220pf, and 1
Vari Cap 5-35pf.

$7.50 eech

UHF AMP KIT
25 d b ga in

strip li ne PC bo ard
using

(2) BFR-90's
$10.95

power sup pl y
fo r above $3.49

.49
1.29
.89

1.00
1.25
1.15
1.25
.49

1.50
2.50
.80
.80
.80
.80
.80
.69
.30

1.79

CIRCLE 90 ON FREE INFORMATION CARD

@COPYRIGHT 1983 NETWORK SALES. INC .

NETWORK SALES, INC.
2343 W. BELMONT AVE.

CHICAGO, IL. 60618
312-248-3202

CHOKES
.33 uh 33 uh
.47 uh 100 uh
15 uh 10 mh
18 uh 69¢ each

VARI CAPS
10 - 60 pf 79¢ each
30 - 90 pI 79¢ each

POPULAR CHIPS

LM 301
LM 380
LM 386
LM 565
MC 1330
MC 1350
MC 1358
MC 1458
MC 1496
LM 1889
7805
7808
7812
7815
7818
MV 2109
2N2222
MC1349

Just
$549.~~.

Add S15 00
for Packag ing and hand ling

Removed from working systems. these fantas
trc machines have buut-m driver and decoder
circuitry and take TT L level. 6-blt chara cter .
pius 4-b lt function Input signa ls. Eas ily dri ven
by most any micro . Use a typewriter (with add'l
'repeat' circu rtry) or as a KSR I 0 printer or
both . Requires 115.60Hz tor typewnter motor .
5 VDC for TT L and 24 VDC for so lenoid s.
" Table Top" sty le case . Each "Selectnc" 10
machine IS complete and In operational cond i
tion . Includes schematics . data case . platen
and ribbon.

Type Element 521.00ea.

CIRCLE 3 ON FREE INFORMATION CARD

10 Selectric .~329.~~
Add S20 for Packa gIng and Ha ..jln-.g • Pa y Y",ppong ()I'I D(!~v~

SAVE!!! Untested version of the above . otherwise whole & complet e. May require some

.............. $279.00 ea .
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CIRCLE 76 ON FREE INFORMATION CARD 

41w _ FORMULA INTERNATIONAL INC. 
Crenshaw P Hawthorne. 

For information (213) 973 -1921 Orders Only (outside Calif.) (800) 672-8758 

POCKET LIGHT 
Conpal, pen 5 knows.* kb e. pOw,AA t. 
hrdy swap Rw on 3 pcs 1 SV C roe w 
I.01 included) Is aacecal. rrb Pm" 
1001 and OCI.Aosconl aglol Its superior prow :. 

dear for odor a area use 

LOW PRICE $6.50 

SANYO UHF VARACTOR TUNER 
FOR IMF CHANNELS sea 

'Noma vortags I to 28VDC kp..r . nvec .U- 
7511 IF band wen 7- 16he1Z Sae"' t : a t. 
Sway voltage 1SVOC 

Model 11S43- 4013A. Vdeo IF 4S Mkt 
Mode t 1 S- 8.40SA. video W 62 ShrU 

$19.95 
Turca V.e inn: espitan pan of M wort Don t 

IM trua $1900 tows tool pu 
N soils ere brad new foro. Sanyo Who ordering 
proas Wary node! number 

... 
t ` 

euataamssiwt 

IIt 

LASER 
SUPER LATERN 

&ram Ibvescnt write 
aal 9' 6 wan laves, 
tube Featur 
Powerful direct bean sc 
boa we. 9V pr-ban a. 
Buzzer horn Why c 
Narrt or hrre wavers 
wwre Blew Two roar 
red anWr fashlr. a . 

amber rtashrng 
menials Fug a 
nylon san rku 
D s: 
ntc 

SPECIAL S11.85 

UNIVERSAL 
NI -CD BATTERY 

unffir 
CHARGER MW -398 Á 

,arges 9V.M CaD sue W-CDbariereaaatone 

Part No 050-0190 $11 SO ea 

SUPER FM WIRELESS MIC KIT 
w designed man uses h1 FREO FET 
slows will 2 stage pm amp Traen.s FM 

age 188.120MHz) up to 2 blocks wary aM who M 
,rtra NMSA condenser microphone Mel comes 
+.m M W Mdws you b pcA .p any sate wean IS 

awry Of nudes M redone parr OSC cols 
kd PC Bord Power sure% 9VOC 

FMC -105 S11 SO per Kit 

8-WAY A/C ADAPTOR 
.-t,- 'OVAC OapA 3V 45V 6V 
12VDC Curare 30o.tA 

OUR LOW PRICE 
SS.sou. 

MARK IV - 15 STEP 
LED POWER LEVEL INDICATOR KIT 
The ram Memo .dcMor u Cornets Of 36 
LEO M (15 per channel) b mera, M fain 
output your impair from 36.36 b 
Conies wren a wee dsngned sit screen probed pes 
tC pYW and has a erector it b Mow o6r5a 
graduel aural .fraseo Power supra, w 6 -12VOC 
+o r THO on board nut 9eMbvby comes Thee trod 
un wok wet ny impeler Irerm 1W b 200W Ks 
eckdes 70 pcs eche Pw+.lees 38 pa marched 
4Cdor LEO s M renacen eollpau res. PC Board 

And Irorb Pene MARK IV NTT $31.50 

CRYSTAL CONTROLLED 

16MBISS MICROPHONE 
SrSTe6 

Trammell. FET esse b tas 
30Hí -18KHt response X W 
mntossd 49MHZ AM Bard 
lot dnhItN tsertornance 

100mW Output Irang. 
appal. A sae) ber re 
hble long rnt 11 trnsmrsslon EQ Powered by a 9V 

IDA radD briery 
Receiver - XLl cn- _ trolled locks on 

49Ht NINIMA r Orel On pare VU ne,r mar 
Io1 M sane ~gel tom the mraophaw Start - 
Ord Goole lank Outel corneceon b P A a draw 
ere nut 9V briery .scalded This Gaaasoo e 
w n owl Ian sage. n Geld damn n hares or 
a#door ues 

PROFESSIONAL FM WIRELESS 
MICROPHONE 

Made by one of In ,5adwg Jparws menu 
Wetter' T6.1 ractay $WnbMd Fle waveless 
^wMPhpoe is powered by two AA séte baareres t 
animas n ale range of 86.10811itt Element *bur r 

passe lion typa case eel an onserrscbonal 
redraw condenser ,empesons tria By using 
Mandan! FM redo spoil Can be heard envenom on 

One ace Ir Sound wary was tufted very 
good MODEL WEM -36 was 516 50 

ON SALE 56.25 se. 

LOW T.I.M. TRANSISTORS 
100W 100W 

Enron Hitachi toe nase IC ta 17"0,0 Ws 
centonA 16 V P P Pen Asentont Wen A ea fee ana 
toe Pelee oval new power amp wn steal owe 
posse= Garr noel ab foe nle.rn.rn ewes Taw 
. reow lade N caroorrws (incept pats ta vo ti re K.. comas) all c.. assenöM M prey 

s Yrwvw Pawn swat DC 35v 5011 

MODEL: SA002C 
Pat .370-0340 58S.00 

POWER TRANSFORMER 
(68V -10V CT 6 AMP) 

Pan .670 -0220 $24.50 

HEAVY DUTY 500mA 
MULTIPLE AC -DC ADAPTOR 

Fa M baeery operand Wcnonc eprM,M uP b 
500mA can LED micro 

Input 117 220VAC 50 60Hz 

Carat 
3 4 5.6 7 5 9 and 12VDC 

Model SA-8112A 
S25 00 ea 

FLOURESCENT AUDIO LEVEL MONITOR 
Tir s M Imb M VU mania the Nog used ber 

nor ampbr minurcl seen K s we used b 'nosh 
csctA aya4 Easy b amends anti can be cad or 

Dowel et 'MOWN Pow manner* 12VDC 

TE -221 KIT 
For Just $28.50 

owed Stockt 

TA -1000 
KIT 

$51 95 

Power 
Transformer 

S24 00 ea 

100W CLASS A 
POWER AMP KIT 
Dyne", [as Gass A crawl destin makes tel 
kM orque n ts Owes CryIai Oda 100 wags power 
output wi safety na nbr pCYy tans A peed 
mtOnabon win Pe TA -1020 r. TIM seeo pre 
ants 
Speolcalo ns O ALKA power 100W RAS or 811 
12SW RAS into 411 Freeurncy response 
t04Z100KHr TIC M,. tear. 001, SN ratio 
bear ter 80® Input serwavrt IV men Pow 
WOO/ 40V M SA 

A GOOD BUY 
at 565.00 

TA -800 

120W PURE DC POWER STEREO AMP KIT 

Gering power hungry from your small an Hem s a 

good w won The TA-600 ea pun DC anytime err 
$.al-n ¡rewrap N coupes; Capecaas ere skrnrr 

sled b pelt you true nprooJCSOn el Pe mew O'er 

bond bile and volume Corneal combred wen b1/F 
n =we stppfy make its TA-300 its e corneae 
sew amp avYab Spacecraft (0W x 2 rA0 
err Free Range OW- 1001041.3A. TIC 01% or 
beer S N Rabo 0008 Snetrry 3mV sew 47K 
Power Rpurerre m 24-40 Vots 

SANYO ANTENNA SIGNAL BOOSTER 
iras Boosrr o WsQary sgneO for UHF Gires 
114.63) Aber .Waerog (berreen t, anexe rout 
cable asee te UHF rue) Me tar id proveo a 
nwwrsml G 100B ten. Sta w appoomsMly 2 raw 
bee On you am seeing row Idea br roes tato M n poner tes un not ptA up an ould0a 
anemia Small in Fete only 2 a l'n a r Supply 
Karp es 15 VOC 

Model 001-0076 

$12.50 

60W 60W O.T.L. AMP 
Stereo peere taw coma power seng N n on 
trio II" asse0M4. Compact n sits r.4n. -.2 
Can be New woo m.osi =beets Power Wenner, 
use* 25C1667 K 4 to gyve sew c1.PA a 50W 60W 
IMO 

Freprercy rspaws Metz /SKHtI tt>ei tote 
nannow Pbbn 0 02%1 t KHZ) Sena Frass Rseo 
N rIB (open kepi Taw caws 100 Hz . 16 10 
KHz 1PB Dyrwnc range 60 de Power Supply 
45V 70V 5 Amp Fese CaOara. In,0 tÇVn NOV 

MODEL. SA -4520 
Pan 370 -0350 $39.95 ea. 

1 Transformer PM 4670-0230... $22.50 es. 
2 Filter Capacitor 4710LF 70V 

S6.50 ea 

WHISTLE ACTIVATED SNITCH BOARD 
All boards an pe-assembled ato WOW VOu 
eerie b 43 FET condoner microphone kan a 
dram*. as ta as 30 feel away 10 can es 
eery aquWd). and A M hum its leech On r you 
Ovalle Van 4 w ton OR Ideal for temple COI* 
lays reancal score. such es agree cease pots 
TV. M-Fi radio a orca premie 11rw works a 
9VDC 

Model 966 52.50 w. 

1 WATT AUDIO AMP 
N pats ire pre- asaaried on a mini PC Bard 
S.6Gy velate 6-9VDC Speco hake $1.86 

6W AUDIO AMP KIT 
736910 war Vellums Control Pope. `. 

6.18VDC Only í7.6o ea 

"FISHER" 30 WATT STEREO AMP 
MAIN AMP 11SW a 2) KA mies 2 pcM Fewer PA 

301 Hybrid IC M IsCroK pats eel PC Born 
Power swp/ 16VDC root n.cudedl Volpe 17 
3308 20H120KHz 

Super Buy Only $18 50 

LOW Tie DC STEREO PRE -AMP KIT TA -1020 

nKOpinMN mind new DC Neon Mw gars a fr- 
Carerey response from 0- 11011J4í -0 SIN Added 
eahmM law Ito, defer end IOUa,s coral M you 
raIor your own IneuenCy supper to rower power 
flu aurorls 
SpseaCebO e TND TN Ism ten 005% Fee 

rncy í400 DC b 100101z 0 5461 RIM 
dvwbn 0 206 S N red bear cwt 7008 
S. nsmoy Peon, 2mV 47101. Aux 1001W 10010 l 

eve 1 31/ Mu ape 15V Tole carols 
ass - 1008 5014: Treble IOdN 15112 

,wer soppy 24VDC 0 SA KA comes weer 

;.N,d wow supply Al you (need e a 48VCT 
,.form. O SA 

Only S44 50 

Transtormer 
$4.60 es. 

PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 

N wed ere ORL -p caer No elaoanry power ken 
sAa 250386 and IC adage nearer MC 1733 0451 
arpe can be aquae] Iron 0-30V M IA curse 
rabo or 0-15v at 2A citron bwied eternal err 
area s IN ten 0 00511 rppae and rose ales rev 
l eV duel co poor mees Ito wane Aro come 
reed% aso win n board LED aro idas over upad 
.scab K4 corns +MI preawed PC Boo same - 
kd,s. al necessary salmon[ comments. rare - 
bme cad poalearona 100Mrip new caber The 
bel prom b school Wd M error oral nstrumen b tpenve n MAP one IOOw 

Model TRUA 

I.1- 
Model TRUB 

0.30VDC 1A 

SS9 50 per Kit 

MAGNETIC HEAD EQUALIZER 
Strew] RIM curse Is M ores ot maple& teas 3 

stage meows' crew for bee flak+. Oupa vatag. 
guaielest b be Aube sett/ any oscson Poor 
StpoM 24 V D C 

MODEL MA142 
Pan .370.370 56 95 ea 

STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 
The worry employs M nepree0 opts 600 Ws 
echo emu* Oto ree can be aguew Ime 30 
Maw I Aut est, a mkoor:Acre pee re on M bora 
Flew arrow 

MODEL: MX2O5 M 3700160 S29. 95 es. 

SPECIAL 
Excellent Price' 
Model 001 -0034 

S29 50 per Kit 
Transformer 
$10.50 ea 

TA -322 30 WATTS TOTAL 
15W 15W STEREO AMP KIT 

Tues ses said sale M Veneer [..[wiry wth on 
bard sew pre-awoke noel microphone or Mani era Pow. 01ArAA employs heavy duty Power 
Hybrid IC Four bue on board controos for 
.o6Aro barri Mae and bass Paw spay 
mores 411VCT 2 5A tnstonroer THO a lea din 
0 1% brwen 10014W10KHz at he power (15 Wets 

15 Waifs ebled Mt alp 

20 STEPS BAR DOT 
AUDIO LEVEL DISPLAY KIT 

The new espl Wee Want depaey , a trap 
new rager* oM eon NNa nI Sr.soaercb to 
-r-.e 20 pre of Door LEDs Igue meow std err*) oser 

eau cline It pewee two Gees a SWAY 01 
. w at echo, bar a Cot 15* eu rap kOnr 

1 5101310 Op KA I pow ber env nn frac 2.,a 
n 200 weer Power rotary mers* 12v AC of DC So 
is gear ber cars as war KA came we. proles Prao 
bowel M LEDs wcronc came-ems .sels. rV 
sr *Veen pare prohnecre bent pile 

MODEL: TV-45 
Part 370-0210 $38.50 

.160 'INC DOLLAR 
k)ll.l tit TAIL CATALOG 

rnslda California 
Oorsld Call (inci Macaco 8 Canada) 
Overarms 

Shipping 8 Handling Charges 
Under sSO 00 Over SSO 00 

Purchase Purchase 
10% 5% 
15% 10'! 
25% 20 

Minimum Order $10 00.Cald Residents 
add 6 5% Sales Tax Phone Orders Accepted 
on VISA or MC ONLY NO COO 's Prices sub- 
tract to change without notice 

.- 
:rraei 
ec. 

STORE HOURS 
MON -FRI -10.7 

SAT -10.6 
Apple and Apple II are Me trademark of APPLE COMPUTERS. INC 

MODEL: SA802C
Part # 370--0340 .. . . . $85.00

POWER TRANSFORMER
(68V-80V CT 6 AMP)

Part #670--0220 . ... . $24.50

60W +60W O.T.L. AMP
Stereo pre-amp + tone control + power amp. AU in on
unit, fully assembled! Compact in size: T'X4:Y4~x2lh~.

Can be fitted into most cabinets. Power transistors
using 25C1667 X 4 to give a max output of &oW +60W
(811)
• Frequency response : 2OHz-B5KHz( - 1dB) • Total
harmon lCdistortion:O.02% (1KHz) · SlQnaVNolse RabO:
88 dB (open loop) · Tone contro l: 100 Hz ~1 6 dB 10
KHz~ 14dB • Dynamic range: 60 dB • Power Supply:
48V ....70V5Amp.· FllterCap acrtor:47oo l.l.75Vor better.

MODEL: SA-4520
Part # 370--0350 . . . . . $39.95 ea.

1 Tran sformer Part #670--0230.• . $22.50 ea.
2 Filter Capacitor 47oo..F 70V

$6.50 ea.

$11.50 ea.

PROFESSIONAL FM WIRELESS
MICROPHONE

HEAVY DUTY 500mA
MULTIPLE AC·DC ADAPTOR

For all battery ope rated elec tronic equipment up to
SOOmAWith LED Indicator.

Input: 1171220VAC. 5060Hz

Out put:
3.4 .5.6. 7.5. 9 and 12VDC.

Model SA-8112A
$25.00 ea.

SANYO ANTENNA SIGNAL BOOSTER

SUPER FM WIRELESS MIC KIT
Ttus new cesqneo circurt uses high FREQ FET
transistors With 2 stage pre-amp . Tran smits FM
range (88- 120MHz) up to 2 blocks away and With the
ultra sensmve condense r micropho ne that comes
WIth the kit allows you to pick up any soun d Within 15
ft. away , Kit Includes all ele ctrornc parts . OSC coils
and PC Board. Power supply 9VDC .

FMC-l05 $11.50 per Kit

Part No . 050-0190

Charqes 9V , AA , C or 0 size NI-CD battenes all atone
lime .

~~... .

Nof CC lic ense
Required

OUR PRICE $49.50
Addilional Microphone
(Transmitlfi) Anil ,b le

at $28.00 ea.
MURA WMS·49

6-WAY AlC ADAPTOR
Input: 110VAC. Output: 3V. 45V. 6V. 7.5V and
12VOC. Current 3OOmA.

OUR LOW PRICE
$5.50 ea.

CRYSTAL CONTllOLLEO
WIRELESS MICROPHONE

SYSTEM
Transmitter: FET true for flat

:~~~:I:~z9~~~~:'B~~~ 1-- - :':';";;';';;;"- - - "";;';';;;;'';;';;'''- -1
for d ri ft -f ree pe rforman ce .

10 0mW out put (ra nge
approx. 114mile) for re
li a b l e long ra nge
t r a n s mr s s t o n
Powered by a 9V
radio battery .

I ~r~CI~i~~r : I~~~ 5c~n~
49M Hz transm itter signal. On panel VU meter. moni-
tors the Signal strength from the microphone. Stan- .... .;:;;... ~

dard phone Jack outlet connection to a P.A. or other r
phone Input. 9V battery Included . T fus professional
set IS ideart or on stage , In field, church . In house or
outdoor use .

POCKET LIGHT
Co mp lete wrtn 5" ftouresce nt tube . powe rful bulb and
handy strap . Runs on 3 pes 1.5V "C" size batteries
(nol Included). It s a practical. convenient. powerful
spothght and noorescent light. Its supencr quahty IS
Ideal for Indoor or outdoor use .

LOW PRICE $6.50

SANYO UHF VARACTOR TUNER
FOR UHF CHANNELS 14·83

Tumng voltage .. 1 to .. 28VDC Input Impedance
750 IF band width 7· 16MHz . Size 2~~ x 1V.~ x ¥••
Supply voltage 15VOC

Model 115·B·403A. VIdeo IF 450MHz
Model 115·B·405A. VIdeo IF 62.5MHz

$19.95
Tuner 15 the mostrmpcrtant part of the circuit . Don't
let those $1900 tuners 1001 you
All Units are brand new from Sanyo . When ordenng
please specify model num ber .

MARK IV - 15 STEP
LED POWER LEVEL INDICATOR KIT
This new stereo mdrcetor kit consists of 36 a-ector
LEO 's (15 per chan nel ) 10 Indicate the sound level
output of your amplifier from - 36d B to + 3dB.
Co mes With a well des igned silk scree n pnnted pras
trcpanel and has a se lec tor swrtch to allow floating or
g radual ou tput indicating. Power supp ly IS6-12V DC
With THG on board Input sensmvrty cont rols . This urut
can work With any amplifier from 1W to 2OOW. Kit
Includes 70 pes dnv er transistors. 3B pes matched
a-color LEO 's, all elec tronic com ponents , PC Boa rd
and front panel. MARK IV KIT $31.50

--.;;...~ : (

• 1:1-.-.,.; .. • t
.'-----~.. t..

MAGNETIC HEAD EQUALIZER
•Standard RIAA curve for all kinds of maqnetc heads ' 3
stages crossove r circuit for best results· Output voI1age
guaranteed to be stable WIthoutany oscillation ' Power
Supply: 24 V.D.C.

Thrs new deSigned audio level display unit is using a
new Integrated CIrcuit from Nancna! SemicondUC1or to
drive 20 pieces of color LEOs (green, yellOwand rod) on
each channel. It provides two types of display methOOs
tor selection 'bar' or 'dot'. The display range is from
- 57dB to OdB. Kit is good for any amp htree from 2 wan
to 200 watts! Power supply requires 12V AC or DC. So it
is great for cars as welt! Kit comes WIthprinter circuit
board . all LEOs. etectroeic components, switches, and
sdk screen pnnted professional front panel.

MODEL: MA·142
Part # 370-370 .... . $6.95 ea.

MODEL: MX205
Part # 37().{)360 . • • . . $29.95 ea.

20 STEPS BARfOOT
AUDIO LEVEL DISPLAY KIT

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuttry employs all integrated circuits, BBD type
echo Circuit, echo lime can be adjusted (max..30
Msec.) Also WIth a microphone preamp on the board,
Fully assembled .

Model TR88A
0·15VDC «/ 2A

Mod el TR88B
0-30VDC (1/ 1A

."

•I I

Mod el 001-0076

$12.50

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

* SPECIAL *
Exc ell ent Pric e!

Model 001·0034
$29.50 per Kit

Transformer
$10.50 ea.

TA-322 30 WAnS TOTAL
15W + 15W STEREO AMP KIT

This IS a solid state all transistor circ uitry with on
board stereo pre-amp lor most microp hone or phone
mput . Power. output emp loys a heavy duty Power
Hybrid IC Four bu ilt on board controls for ,
volume. balance, treble and bass . Powe r supply
requires 48VC T 2.5A transfo rmer . THO of less than
0.1% between 100Hz-10KHz at full powe r (15 Watt s
.. 15 Watts loaded Into 80)

A GOOD BUY
at $65.00

TA·800

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. Yo u
whistle to ItS FET condenser microphone from a
distance, as far as 30 feet away (se nsmvrty can be
easily adjusted), and It Will turn the SWitch on. If you
whistle aga in It Will turn off . Ideal for remote contro l
toys , electrical appliance such as lights , coffee pots .
TV . HI-Fi , radio or other projects . Umt works on
9VDC.

Mod el 968 $2.50 ea.

120W PURE DC POWER STEREO AM P KIT
Gettin g powe r hun gry from your small amp? Here 's a
good solu tion ! The TA-BOOis a pure DC amphfter wrth I-_~~~~~~~~~~~~~_-I
a burlt-mpre-am p. All coupling capac itors are ehmin
ated to give you a true reproduction of the music . On
board tone and vo lume controls combined WIthbuilt 
In power supply make the TA-800 the most compact
stereo amp available , Speclflcallons: 60W x 2 into
au. Freq Range : OHz·lDOKHz ~3dB. THO : .01% or
better. S N Ratio : BOdB. Sensttivrty : 3mV into 47K
Power Bequrrement: ~ 24-40 Volts .

TE-221 KIT
For Just $28.50

It.irmted Stock)

" FISHER" 30 WAn STEREO AMP
MAIN AM P (15W x 2) . Kit Includes 2 pes . Fisher PA
301 Hybrid IC, all electromc parts With PC Board
Power suppty c 16VD C (not Included). Voltage ga in
33<lB. 20Hz·20KHz.

Super Buy

Dynamic Bias Class "A" creon desIgn makes thts
unit unique In Its class . Crystal clear, 100 watts power
output Will satisfy the most picky fans . A perfect
combinatio n With the TA- l 020 low TI M stereo pre
amp
Speci fications ' Output power WOW RMS Into BU.
12 5W A MS Into 4U • Fr e qu e n c y respo nse
10Hz-100KHz · THO less than 0 .01 ~o • S N ratio
better than BOdS • Input sensitivity 1V max' Power
supply , 40V at 5A.

1 WAn AUDIO AMP
All parts are pre-assembled on a mini PC Board
Supply voltage 6-9V OC . Spec ial Pri ce $1.95

6W AUDIO AMP KIT
TB AB10 Wit h Volume Contro l. Power Sup p ly

6·1BVDC Only $7.50 ea.

F lus IS the klro of VU monitor that IS being used by
most amplifie r manufacturers. IC's are used to simplify
Circuit layout. Easy to assemble and can be used With
all power level amplifiers . Power requiremen t 12VDC .

. "
I I~'

:I~ :"~ ~

TA·l000
KIT

$51.95

Power
Transformer
$24.00 ea.

100W CLASS A
POWER AMP KIT

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
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74LS92 .54 74LS363 1.30
74LS93 .54 74LS364 1.90
74LS95 .74 74LS365 .48
74LS96 .88 74LS366 .48
74LS107 .38 74LS367 .44
74LS109 .38 74LS368 .44
74LS112 .38 74LS373 1.35
74LSl13 .38 74LS374 1.35
74LS114 .38 74LS3n 1.35
74LS122 .44 74LS378 1.13
74LS123 .78 74LS379 1.30
74LS124 2.85 74LS385 1.85
74LS125 .48 74LS386 .44
74LS126 .48 74LS390 1.15
74LS132 .58 74LS393 1.15
74LS133 .58 74LS395 1.15
74LS135 .38 74LS399 1.45
74LS137 .98 74LS424 2.90
74LSl38 .54 74LS447 .36
74LS139 .54 74LS490 1.90
74LS145 1.15 74LS624 3.95
74LS147 2.45 74LS640 2.15
74LS148 1.30 74LS645 2.15
74LS151 .54 74LS668 1.55
74LS153 .54 74LS689 1.85
74LSl54 1.85 74LS6 70 1.45
74LS155 .68 74LS674 9.60
74LS155 .68 74LS682 3.15
74LS157 .64 74LS683 3.15
74LS158 .58 74LS684 3.15
74LS160 .68 74LS685 3.15
74LS161 .64 74LS688 2.35
74LS162 .68 74LS689 3.15
74LS163 .64 74LS783 23.95
74LS164 .68 81LS95 1.45
74LS165 .94 81LS96 1.45
74LS166 1.90 81LS97 1.45
74LS168 1.70 81LS98 1.45
74LS169 1.70 25LS2521 2.75
74LS170 1.45 25LS2569 4.20

6500
l MHZ

6502 • • .. • • . . •. . •... . . •. . • . . .. .. . . • • .• 4.90
6504 ••... •.. . . .. . . •..•..•. • . . . ..•. • . • 6.90
6505 • . . . ••. .. ... . .• .. • . . •. • . . . . : •.•. • 8.90
6507 . . .. . . • . . . • . .. • •. • .. .. .. . • . . • • •. • 9.90
6520 . • • . . •. . • • • • . . •.. •.. .. . . . • . .• . •. • 4.30
5522 • . . .• ••. • .•• . . . . .. . .•.• • .• • .. . . . . 7.90
6532 • . .. ••. . • • • •.. . . . .. . . . •• .• .• . • . . . 9.90
6545 . . .. .. • • • • ••. . •... .. .. .. . •. . •• • . 21.50
6551 •• . .•• . .•• ... . • . .. . . . • . . • .. •• . .. 10.85

2MHZ
6502A ... . • • . .• •• • . • .. ... • . • • . • . .• • . . • 5.90
6522A • • . . •• • . . • • ... ... • . • . • . .• .. •.... 9.90
6532A • •. . •. . ••.. . . . .. •. . • . • .• .. . • . . . 10.95
6545A •. . ..•... • .. . . .. . . .• .•• . . .• . . . . 26 .95
6551A ••.. •.. • • . . . . • . . • .. •. • . . . .•• . .. 10.95

3MHZ
6502B . •... • .. • •.. .. . . . . .. . • .. . . . • . . . 13.95

6800
68000 .. •• .. •. . . .• •. • . . . . . .. . .. •. . . . . 58.95
6800 • . . . . ..• •.. •.. .• • . ...• .. . ... . • • .• 3.90
6802 • . . .. . . . • . . . • . . . • . . • . • . . . . . . . . . . . 7.90
6808 . . • . . .. ... • • . . . . . .•. •. • . .. . .• . •. 12.90
6809E .•.. . .. . • •• . . . . . . . . • . • . . . . . •. . • 18.95
6809 . ••. .. . . . • • . .. . . . . .. • . • . .. . . . . . • 10.95
6810 . .• . . . . . . . •• . . . . . . .. •.. . .. . .• . . . . 2.90
6820 . .• . . . . . .• • • . . . . . .•. • . • . . . . . • . . . . 4.30
6821 . • . . ... . . . .. .. ... • . . • . •. . ..•... • . 3.20
6828 • . . . . . . . •..... . .• . . . .•. . . . . . . . . . 13.95
6840 • . . .. . . • •. ... ... . .. . . •.. .. . • . . . . 11.95
6843 • . . . .• . . • • . . . . . . • . .• . . . . . . . . . . . . 33 .95
6844 ... . . . .. • •...... • . . ..... ..• • . . . • 24 .95
6845 .. .. . . . ...... . .. . . •..... • . • . .. • . 13.95
6847 . . • . . . . • .. . . . . . . . . • .. .. •. . • .. .•. 10.95
6850 .. . ... . . . . . . . . .• .. . •. . . . • .. .... • . 3.2 0
6852 •... . . .. • • . .. . . . •. .• .. . . . . . •.. : .. 15.70
6860 .. .. • . .• ..... •.. . . • .... • . . • . . .. . . 9.90
6862 . . ... . •. .. . .... . . • .. ... • ... ..• .. 10.95
6875 . . .. . . •• .. ..... . . . •. . .. • . . • .. • • .. 6.90
6880 . . . . . . • •.. . .... . . ... . ... .. . . • • • . • 2.20
6883 . . ... . . . . . ..• . . . . . . . . . .• . • ..• • .. 21.95
68047 ••.. • . . . • • • •. : . . ... . . • .. ... • . .. 23.95
68488 ••. . .. . . . • ... . . ... . • .•. . . .. . . .. 18.95

6800 lMHZ
68BOO • • . . . • . . .• • • . . . . .. . • . . . . . . . • .• .. 9.95
68B02 • • . . . .. . .•• . . . . . . • . • .. . . . . . . . . . 21.25
68B09E • . . . . ..• • •... . .. .. • . • • . . . .• . . . 28.95
68809 • .. . . . . . • .• . . • . . .. .. . • .. . . . •. . • 28 .95
68Bl0 .... •• .. . . . .•• . .. . . . . .. .• . • . ..• . 6.90
68B21 . . • •• . . ... .. . • . • • . .... . • . . • . . . • . 6.90
68845 18.95
68B50 .. • • • . . . . .. .• ..• . . • . • .•.. .. . . • •. 5.90

8000
8035 . . •• • . . • .. ..•. .. . . . . •. . •.••.. • . . • 5.90
8039 . .. • . .. . . . .. • . . • • . .•. • . •.. .. . • • . . 6.90
INS-llOSO . . . . • ..••• . . . . . . . .. . • . • . . •••. 16.95
INS-8073 • . .. . . . . . • . . . . . . . • . • . • • . • • . . 23.95
8080 . ..•• . .. . . . • .•... . .. . • . •. . •. .•. . . 3.90
8085 .. • • •... . . . . ••. • . . . . .. .• .• • . .. •. . 5.90
8085A-2 10.95
8086 . . •. • . . . . ... • .. . . . . . . . . •. •. . • . .. 28.95
8087 . . . . .. . . .• • . . . . . .. . . . . • . . . . . . . . . CALL
8088 .. .. .. •. . . . • . ..... .. . . . • . . . . • • .. 38.95
8089 . . .. ... . . . . •. ..... . . • . . • . • • . • • .. 88.95
8155 . ••. . . • . .. . . • . .. . . • . • . . • . • . . • • . . . 8.90
8155-2 .. . • •.. • ..... . • . . • .. • . •.. .. . • • . • 7.90

. 8158 .. . . •.... .. . •. . .... . • • . •.. • . . • .. . 6.90
8185 ... . ..... ... •..... ... . ... . • .. . .. 28.95
8185-2 38.95
8741 ... . • .... . .. • . .... .. .. . •..•. . . . . 38.95
8748 ..• •.... ... . .. .. . . .. . . . • . . •. . • • . 23.95
8755 .. •..... . ... . . . .. . .. ... • . . • . . • • . 23.95

.68

.54

.54
2.10
8.90

.88

.88

.78

.78

.68

.68

.78

.78

.88

.94

.98

.98

.98
1.25
1.45

.74
.98
.98
.58
.58
.58
.58

2.70
.58
.54

1.45
3.30

.48
1.95
.68
.88
.88
.98
.88

1.70
3.45
1.70
1.25
1.25

4.45
3.90
5.90
3.90
5.90
5.45
7.90
5.90
4.90
•. 90

10.95
9.90

13085
23.95
16.95
38.95

1:111

1.95
2.95
2.95
1.90
1.80

8110.75
8110.95
8111.85
8113.95
am.95

4.90
5.90
6.90

4096 1 1 (250nl
4096 1 1 (3OOnl
40961 1 (3OOnl
$1921 1 (2OOnl
8192 1 1 (25Onl
163841 l(300nl
163841 l(250nl
163841 l(200nl

l163841 1 150nl
163841 1 120..
163841 11150nl (5VI
65536 1 1(2OOnll (5Y
65536 1 1(15001) (5v)

5V • IIng115 YOhupply

74LSOO
.23 74LS173
.24 74LS174
.24 74LS175
.24 74LS181
.23 74LS189
.24 74LS190
.27 74LS191
.28 74LS192
.24 74LS193
.34 74LS194
.34 74LS195
.44 74LS196
.58 74LS197
.34 74LS221
.24 74LS240
.28 74LS241
.24 74LS242
.28 74LS243
.28 74LS244
.34 74LS245
.24 74LS247
.28 74LS248
.54 74LS249
.34 74LS251
.34 74LS253
.24 74LS257
.48 74LS258
.74 74LS259
.74 74LS260
.74 74LS266
.24 74LS273
.28 74LS275
.28 74LS279

1.20 74LS280
.38 74LS283
.34 74LS290
.38 74LS293
.38 74LS295
.48 74LS298
.59 74LS299
.68 74LS323
.38 74LS324
.54 74LS352
.88 74LS353

EPROMS
2561 8 (lUll

102418 (45Onl)
102418 (45Onl) (5vl
204818 (45Onll (5v
2048 1 8 (35Onll (5v
2048 1 8 (45Onl (5vl

2048 1 8 l450nlj
40961 8 450nl (5VI
4096 1 8 (45On1 (5v
4096 1 8 (25Onl (5v
40961 8 (2OOnx! (5vl
8192x8 (45Onl (5VI
819218 (250nl (5v
8192x8 (2OOnl (5v
81921 8~45Onl) (5vl
8m 1 8 45001) (5vl(24 plnl
163841 11

5v • Slngll 5 Valt Supply

DYNAMIC RAMS

2561 4 (45Onl! 1.80
25&141450nl (emol) 3080

10241 1 450nl .n
10241 1 (45Onl (lP) .88
10241 1 (25Onl (lP) 1.45
2561 4145Onl) 2.45
2561 4 450n1) U5

102414 =1) MUO
102414 II 8/U5
102414 45Onx) (lP) 8111.85
102414 (3OOnx) (lP) 8112.45
102414 (2OOn1) (lP) 8112.95
4096 1 1 1:1) 4090

~g145O;~! . ~:~
2048 18 nl) 4.10
2048 18 150 I) 4.90
2048 18 lOOnll 6.10
2048 1 8 nl (emol) 4.70

::::11::11:~::1 :::l
2048 1 8 il cmoll~ 5.902048 1 8 15001 emol 6.90
2048 1 8 12001 emol (LP U5
40961 8 (3OOnl) (lls1al) 33.95

LP • Low Power QIII! • Quasl·S111le

21111
51111
2102·1
2102l-4
2102l·2
2111
2112
2114
2114-25
2114l-4
2114l ·3
2114l -2
2147
TMS4044-4
TMS4044-3
TMS4044-2
MUl18
TMM2lI16-2IIO
TMM2lI16-150
TMM2lI16-100
HM6116-4
HM6116-3
HM6116-2
HM6116LP-4
HM6116LP-3
HM6116LP·2
Z·6132

1702
2708
2758
2716
2716-1
TMS2516
TMS2716
TMS2532
2732
2732·250
2732·2110
2764
2764-250
2764-2110
TMS2564
MC68764
27128

74LSOO
74LSOI
74LS02
74LS03
74LS04
74LS05
74LS08
74LS09
74LS10
74LSll
74LS12
74LS13
74LS14 •
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS28
74LS30
74LS32
74LS33
74LS37
74LS38
74LS40
74LS42
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74LS63
74LS73
74LS74
74LS75
74LS76
74LS78
74LS83
74LS85
74LS86
74LS90
74LS91

CIRCLE 99 ON FREE INFORMATION CARD

STATIC RAMS

TMS4027
UPD411
MM5280
MK4108
MM5298
4116-300
4116-250
4116-2110
4116-150
4116-120
2118
4164-2110
4164-150

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


VOLTAGE REGULATORS 
78057 74 7905T .64 
7811OSC 34 7909T 44 
78087 74 79127 .64 
78127 74 7916T .54 
781ST 74 79241 .54 
78247 74 7t0SK 1.44 
7805K 1 34 7912K 1.44 
7812K 1 34 7915K 1.44 
7115K 1 34 7924K 1.44 
7824K 1 34 791.05 .78 
78105 68 79112 .711 
78/12 68 79115 .71 
78/15 68 1M323K 4.90 
76H05K 9 90 UA711S40 1.90 
71H12K 9.90 

c.T - 10.220 K - 10-3 1 - TO-92 

DIP SWITCHES 
4 POSITION .94 
S POSITION 99 
6 POSITION .99 
7 POSITION 94 
1 POSITION .94 

IC SOCKETS 
1.99 100 

8 pin ST .12 .10 
14 pin ST .14 .11 
16 On ST .16 .12 
Il pin ST .19 .17 
20 pin ST .28 .24 
22 pin ST .29 .26 
24 pin ST .29 .26 
28 pin ST .39 .31 
40 pin ST .48 .38 
64 pin ST 4.20 call 

ST - SOLDERTAIL 
8 pin WW .51 .46 

14 pin WW .65 .SI 
16 pin WW .68 .S7 
1e pin WW .96 .59 
20 pin WW 1.04 .97 
22 pin WW 1.34 1.23 
24 pin WW 1.44 1.30 
28 pin WW 1.64 1.44 
40 pin WW 1.94 1.75 

WW - WIREWRAP 
Is pin ZIF 6.70 call 
24 pin ZIF 9.90 call 
28 pin ZIF 9.95 call 

ZIF - TEXTOOL (Zero Insertion Force) 

CRYSTALS 
32.75$khz 1 90 
1.0mhz 49n 
1.6432 4 90 
2.0 3 90 
2.097152 3 90 
2.4576 3 90 
3.275$ 3 90 
3.579535 3 90 
4.0 3 90 
5.0 3 90 
5.0688 3 90 
5.155 3 90 
5.7143 3 90 
6.0 3 90 
6.144 3 90 
6.5536 3 90 
5.0 3 90 

100 390 
10.738635 3 90 
14.31816 3 90 
15.0 3 90 
16.0 3 90 
17430 390 
18.0 3 90 
18.132 3 90 
20.0 3 90 
22.1184 3 90 
32.0 3 90 

RESISTORS 
'. WATT 5 CARBON FILM ALL STANDARD VALUES 

FROM 1 08N61ó f0 MEG OHM 
50 PCS 1.25 
too PCS 2.00 
1000 PCS 15.00 

APPLE ACCESSORIES 
BO Column Cana 129 95 
'6 K Card 42 50 

Fan 3e 95 
Pow( Supply 64 95 
RF Mod 24 95 

Joy Stick (Appian) 29 95 

i'addias Apple 995 
80 Card 129 95 

SCRG SwnchA.Slot 19 95 

Paddle Adapple 24 95 
E xton0A Sid 19 95 

Dok Drive 224 95 

Cdnac C 69 95 l w C810 

8200 
6202 23.95 
9203 19.95 
1203 3 45 
9212 1 75 
$214 3 SO 
6216 1 70 
9224 2 20 
9226 1 75 
8221 3 45 
8237 11.95 
6237.5 20.95 
6238 4 45 
1243 4 40 
6250 9 95 
8251 4 45 
8253 6 90 
6253-6 790 
8255 4 45 
8255.5 6 20 
8257 7 90 
8257-5 90 
1259 6 115 

6259-5 7 45 
1271 36.95 
6272 31.95 
9275 28.95 
4279 8 90 
92794 9 00 
1272 6 45 
9293 6 45 
1294 5 45 
6296 6 45 
9287 6 45 
825$ 24.00 
9219 48.95 

Z-80 
2.5 Mhz 

Z90-CPU 3 90 
290-CTC 4 45 
Z80-DART 9 9s 
Z60-DMA 13.95 
z80-PI0 4 45 
280-s1o70 15.95 
280-SIOn 15.95 
260-510/2 15.95 
260-Sloro 15.95 

4.0 Mhz 
260A-CPU 4 90 
Z6OA-CTC 4 90 
Z60A-DART 10.95 
260A-DMA 15.93 
Z60A-P1O 4 90 
z6OA-51070 15.95 
Z60A-S10n 15.95 
260A-S1072 15.95 
z60A-s10ro 15.95 

6.0 Mhz 
2606-CPU 12.95 
Z606CTC 12.95 
2606-PI0 12.95 
Z606-DART IS 95 

21LOG 
26132 33.95 
Z5$71 38.95 

DISC CONTROLLERS 
1771 15.95 
1791 23.95 
1793 25.95 
1795 46.95 
1797 46 95 
2791 53.95 
2793 53.95 
2795 59 95 
2797 St 95 
6643 33.95 
5272 36.95 
UPD755 36.95 
1464876 25.95 
W64877 33.95 
1691 16.95 
2143 17.9S 

DARTS 
AY3-1014 6 90 
AYS-1013 3 90 
AY3-1015 6 90 
PT-1472 9 90 
T111602 3 90 
2350 9 90 
2651 8 90 
TMS6011 S 90 
1146402 7 90 
IM6403 8 90 
INS6250 9 95 

INTERFACE 
8T26 1 54 
aT28 1114 
6T95 48 
9T96 u 
6T97 96 
6195 48 
DM1131 2 90 
DP8304 2 24 
DSU35 1 94 

L 094836 96 i 
CIRCLE 99 ON FREE INFORMATION CARO 

51/4" DISKETTES 
ATHANA OR NASHUA 

SSSD 18.95 
SsOO 29-M 
0500 27.95 

PERISOFT 
ACCESSORIES FOR APPLE II & Ile 

ALL WITH 1 YEAR WARRANTYBY 

PRINTERLINK 
CENTRONICS 

PARALLEL INTERFACE 
Simple to use - No configuring required 

Use with any Centronics printer - EPSON. 
OKIDATA. etc 

Includes Cable & Manual 

858°° 
MESSENGER 

SERIAL INTERFACE 
Connects to any RS -232 serial devico 

8 switch selectable drivers for printers 
terminals and modems 

Includes Cable & Manual 

S98°° 
TIMELINK 

REAL TIME CLOCK 
Applications in file management, word 

processing, communications. etc 
Exclusive Alarm Clock feature 

Battery recharges automatically 

$83m 
NEW BUFFERLINK 

ADD -ON PRINTER BUFFER 
No more waiting for printed output 

Connects easily to any parallel interface 
Expandable from 16K to 64K 

513800 (16K) 

The Flip Sort"" 
The new Flip SortTU has all the fine qualities of 
he original Flip SortT4. with some added bene- 

' is Along with a new design, capacity has in- 
creased 50 %. to hold 75 diskettes and the 
price is more reasonable than ever 519.95 ea. 

The Flip Sort PlusTM 
The Flip Sort PIusTu adds new dimensions to 
storage Designed with similar elegant lines as 
the original Flip Sort1U. in a transparent 
smoked acrylic The Flip Sort PIusTM has a stor- 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex- 
pect from the flip sort Family 24.95 each 

Dolczty 

2100 De La Cruz Blvd. 
Santa Clara, CA 95050 

RESISTORS

PERISOFT
ACCESSORIES FOR APPLE II & lie

ALL WITH 1 YEAR WARRANTY BY

PRINTERLINK
CENTRONICS

PARALLEL INTERFACE
• Simple to use - No configu ring requ ired

• Use with any centronics printer - EPSON,
OKIDATA.etc.

• Includes Cable & Manual

$5800

MESSENGER
SERIAL INTERFACE

• Connects to any RS-232 serial device
• 8 switch selectable drivers for printers,

term inals and modems
• Includes Cable & Manual

$9800

TIMELINK
REAL TIME CLOCK

• Applications in file manageme nt, word
process ing, commun ications . etc.

• Exclusive Alarm Clock feature
• Battery recharges automat ically

$8300

NEW BUFFERLINK
ADD-ON PRINTER BUFFER

• No more waiting for printed output
• Connects easily to any parallel interface

• Expandable from 16Kto 64K

$13800 (16~

The Flip Sort Plus™
The Flip Sort PlusTt.4 adds new dimensions to
storage . Designed with similar elegant lines as
the original Flip SortTt.4. in a transparent
smoked acrylic .The Flip Sort PlusT t.4has a stor
age capacity of over 100 diskettes and has all
the outstand ing features you have come to ex
pect from the flip sort Family. 24 .95 each

2100 De La Cruz Blvd.
Santa Ciani, CA 95050

51/4" DISKETTES
ATHANA OR NASHUA

SSSD • . . • • . • . . . • • . . • . . • • . . • . • .. . . . . • • 18.95
SSDD 22.95
DSDD .. . . . . . . . • • . . .. . . .. . • . . . .. ... • • 27.95

The Flip Sort™
The new Flip SortTt.4has all the fine qualities of
the original Flip SortTt.4, with some added bene
fits . Along with a new design , capac ity has in
creased 50% , to hold 75 diskettes and the
price is more reasonable than ever. $19.95 ea.

.64

.64

.64

.84

.84
1.44
1.44
1.44
1.44
.78
.78
.78

4.90
1.90

l - TO-92

7905T
7908T
7812T
71115T
7824T
7905K
71112K
7915K
7924K
79105
79112
79115
lM323K
UA78S4O

.74
.34
.74
.74
.74
.74

1.34
1.34
1.34
1.34
.88
.66
.68

9.90
9.90

K - TO-3

VOLTAGEREGULATORS
7805T
71M05C
7808T
7812T
7115T
7624T
7805K
7812K
7815K
7824K
78105
78112
78115
78H05K
76H12K

C,T - TO-220

1-99 100
6plnST .12 .10

14 pin ST .14 .11
16 pin ST .16 .12
18 pin ST .19 .17
20plnST .28 .26
22 pinST .29 .26
24 pinST .29 .26
28plnST .39 .31
40pinST .48 .38
54plnST 4.20 call

ST - SOlDERTAll
8plnWW .58 .48

14plnWW .68 .51
16plnWW .68 .57
18plnWW .98 .811
20plnWW 1.04 .117
22plnWW 1.34 1.23
24plnWW 1.44 1.30
28plnWW 1.54 1.44
40 plnWYf 1.94 1.75

WW - WIREWRAP
16 plnZIF 6.70 call
24 pin ZIF 9.90 call
28 plnZIF 11 .115 call

ZIF, - TEXTOOl (Zero In.ertlon Force)

APPLE ACCESSORIES

14WATT 5. CARBONFILMALL STANDARD VALUES
FROM1 OHM TO10MEGOHM

50PCS 1.25
100 PCS .. .. . . .. . .. . .. .. . . .. . . . .. .. 2.00
1000 PCS 15.00

ICSOCKETS

DIP SWITCHES
4 POS ITION .84
5 POSITION . .. .. .. . .. . . . .. .. .. . . .89
6 POS ITION .. .. .. .. .. .89
7 POS ITION . . . . . . . . • . .. . . .94
6 POSITION . • . • . • • • • . . • • .114

CRYSTALS
32.768khz . ..• . . .. • . • • . . . •• • . • .• • • • . . • • 1.90

1.0 mhz • • . . • • . • . . . .• • • . . . . . . • . • . • . . . . 4.P'l
1.8432 . .. . . • • . • . • •. . • • . . . . .. •. •. • •. . • 4.110
2.0 .. • . . . .. • . •. . • . • • • . . . • .. • . • •• • .. • 3.90
2.0117152 ... • • . .. . ... • •. . . . . . •. • . • • . . • 3.90
2.4576 . .. . • . . • .. • . . •. . •. •....•. •... • 3.90
3 .2768 . . . .• .. • . . • . .• •. .. . . . . . • .• . . .• 3.90
3 .5711535 . . • • . • .•• .• •• . . .• . .• . • . • .. . • 3.90
4.0 •• •.. •. . . .•. . • • • • . .. . • . . . •• . . • .. . 3.90
5.0 .. • . . . . • . .• .. . . . . . . . . • . . • . . . •• . . • 3.90
5.0688 .. •.... •. . ...• .... .......•. .. • 3.90
5.185 . .• .• . . . .• . .• . . .. . . . • . . . . . .. • . .• 3.90
5.7143 3.90
6.0 . . • . . • . • . . • . •• . . •• . . . • . . . . . .. . . . • 3.90
6.144 3.90
6.5536 ... ....... •.. . . ... ..... .. • . .. • 3.90
8.0 ..•... • . . . . . . . . .• .. . . . . . . . .. • • . . • 3.90

10.0 . • •• . . . . . . . . .. . . . . . . . . . . . . . . . • . .• • 3.90
10.736635 . . . . . .. .• . . . . • .. . . , .. • •. • . • .• 3.90
14.31818 . . • • .. . . • • . . • •. ••.. .. . .. . • . .. . 3.90
15. 0 . . ..... •. .... • •. • • .. . .. . . . . • . • .. .. 3.90
16.0 . ...... •. .. . . • •. • • . . . .. . . . . . . • . .. . 3.90
17.430 . . ... . . . . . ... .• • . • . . . .. . . .. • ... . 3.90
18.0 . .... •. •. .... • .. • • . • • . . . . . . . . •.. . . 3.90
18. 432 .. • •. .... . . •.. •. . • • . . . .. . .. .. .. . 3.90
20.0 •. .. ..• .. . .. .• .• •. . . . . . . . . . . . • . . . 3.90
22.1184 . • • .. . .. . . • . . •• . • . . . . . . . .. . . .. . 3.90
32.0 • . . • • • . . . • . . • • . • • . • . . . . . .. . . • . . . • 3.90

80 Column Card. . . . . . . . . . . . . . . . . . . . . . . . 129.95
16 K Card 42.50
Fan 38.95
Power Supp ly 84.95
RF Mod 24.95
Joy Stick (App le II) 29.95
Paddles App le 9.95
Z80 Card . .. . . . . . . .. . . .. . . . . . . .. .. . . . . 129.95
SCRG Switch·A-Slot . .. . . . . . . .. .. . . . . . 19.95
Paddle Adapp le 24.95
Extend-A Slot. . . . .. .. . . . . . . . . . . . . .. . . . . . 19.95
Disk Drive 224.95
Controller Card 69.95

8200
8202 . • • •. • .... •. •. .. . . •.... •..• . . •• • 23.85
8203 . ••• •• •.. • .. • •.. • •••.. . • • .• •. . • • 38.85
8205 . •• •.• • .. • . . ... .... • • . . • • .• . . • • . • 3.45
8212 . .•.•• . .. . . . ... . •• . . • . • ..• • •. .•• . 1.75
8214 . . • . . • . .. . • • ..• . •. . . • . . . . • • • . • • • . 3.80
8216 ••. • ••• • . . . . . .. .•.• •• . ...• • • • • • • . 1.70
8224 •• . • ••• •. ... . ..• •..• . . .. .•• • •. • • • 2.20
8228 •• • • • • • . . . . . .. . ••. • . • • .• • . • .. . ! . . 1.75
8228 .• ••• • •..... . .. • • •• • ... . • •. . • . . •. 3.45
8237 ..•.•• •.. ... .. .. . . .•.. ..• .• ..• • . 18.85
823t-5 • •. ••• . . .• .. . •• . •• •• . .• • . •. . •. . 20.95
8238 . . • .. . • .. • •• •. • •. . . • •. •.• • • . . • . . • 4.45
8243 .. • •. • •.. • ••.• . . • • • .•.• . .. •. .•• • . 4.40

m~ :::::::::::: :: :::::::::::: :::::::t:~
8253 .. . •. • •• • . •• •• . • ••• ••• • • . • • . . •• • . 6.90
8253-5 . . . • • .• •.• •••. • • • • .••. • . . • ••• •• . 7.90
8255 • •• • • • • .. . . •.. • .. . . • . • . . • • • . •.. . • 4.45
8255-5 •• . •• . . . . .• •. • • • • • . . . • • • • . . . . . . 5.20
8257 . • • ..• • .. . . • • •.• •• •••. .. • • •.. .... 7.90
825 7-5 • . . . .. • .•• . • • . • • • • • • • • .• •• . .. . . • 8.90
8259 . • .. . .. . . • ..• • •..•. • • .• • • •.. . •. •• 8.85
8259-5 . • •. . .•• . •• •.• • • • ••. .•. . .. •... . • 7.45
8271 .. ..•. .• .. ••.. • • .• . • •• •.. . • • .•• . 38 .95
8272 . . .. •• .• •• • •. •. . • ••.•• .. ..• • • • • • 38 .115
8275 . . . . •• ..•••• •• . • • • • • •• . •. • • • • • •• 28.95
8279 . . .. . • •. ..• • • •. . • •••.•. •. • • • •.•. • 8.90
8279-5 .. . • •. . . .• ••... ••.•. .. •• •. ••. . . 9.00
8272 . •.. • • •... .• • •.•• • .•.... • ••. •• •• . 8.45
8283 .•. • . •• ... • ••• ••• • ••.. • .• • •. • . • . • 6.45
8284 • • •• . •• • .• .• • • . • • • • • . . • . • • • . . . • . • 5.45
8286 . • . .. . . . • • . ••. •• ••• ••• • . . • . .. . . .• 6.45
828 7 • • • . . . . • • • . . • . . • • • • • •• • . . • . • . . .. • 6.45
8288 . •• . • . .. •• . • . . •...• • • . ... . . ... .• 24.00
8289 . • • . ... .•• . •. . • . . . . ••• . •... • ..•• 48.115

INTERFACE
8T26 • . . • . . . . . . .. . . . . .•. • . • . . • .• • •• • . . 1.54
8T28 • .. • . .. . . . . . . . •. .. • . . • . . . . .. .. .. • 1.84
8T95 88
8T96 88
8T97 . . .. . . . . . . . • . • . . • . • . . . • . . . . . . . . . . .88
8T98 . . . . .. . . . . . . . . • . • .. • . . . . . . . . . . . . . .88
DM6131 . . . . . . . . .•. . . . • . . • . .• . .. . . . . . . . 2.90
DP8304 •.• . . .. •. . . . . . . . . • .• • .• . . . . . .•• 2.24
DS8835 • . • .• . •• . . . . . . . . . .. .•. . . .. . • • • • 1.94
DS8836 . . . • . . . . . • . . .. . . . .. . .. •. • ....• • •98

DISC CONTROLLERS
1771 . . . .. . . • . . . .. • . • . .. • ... ... ...... 15.95
1791 •• ...•. . . . . . . . . . . . • .• • . . . • . . • • • • 23.95
1793 . • • . . . . •. . • . .. .. ... . • • .. .... • • .. 25 .115
1795 48.115
1797 . ••. ... ...... ..... . .... . •.. • . • . . 48.115
2791 . • • . . • . . . . . . . . . . . . . . . . . . • . .••• . . 53.95
2793 • • • . . • . . . . . . . . . . . ... . . . . • . . • •• . . 53 .95
2795 . ••.• .. . . .. . . . .. . . . . . . . • •. • • • •.. 58.95
2797 . • • • • . . . . . . . .. . . . .. . . . . . • . •• •• . . 58.95
6843 . • . . • . ... . . . . . .• • . • . . .. ... ... . . . 33 .95
8272 . •. . • . . • . . . . . . . • . .. . . .. . ... •. . . . 38.115
UPD765 38.95
MB8876 . . . • .. . • . .. •• ••... • ... . •. . .. . 28 .95
MB8677 33.95
1691 . . .• . • . .. . . • • . . . . . .. .••. . . . . • . •• 16.95
2143 . . .• . .• . ..• • . • . . . . .. . • . . • . • . . . . . . 17.115

UARTS
AY3·1014 • . . • . . . • . . . . . . . . . • . : • . . . . . . . . . 6.90
AY5-1013 •.. • . . •• . . . . . . . . . . . .• • . . .• • . . . 3.90
AY3-1015 • .••. • •• . . . .. . . . . ... • • . . . . . . . ..6.90
PT-1472 9.90
TR1602 . . . . •. . • • . . .• • . • . . •• . . .. . ... .. . 3.90
2350 .. . .. . • . . • •. . ... . • . .• .... .. . . . . . . 11.90
2651 . .. ..• • . . • •• . . . .. .. . • .. • •. . . • . .. . 6.90
TMS6011 . • • • . . • • . . . . . .. .. ...• • . ... . . . . 5.110
IM6402 •. •• . .. • .. . . .. . • . .• .. • .. . • . . . . . 7.90
IM6403 .. . . . ....• ..• • ... . • • .•. . . . .. ... 8.90
INS8250 . •.... .. • .. • • . . . • • • . • . .. .. .. .. 9.95

Z-80
2.5 Mhz

Z8G-CPU ••. •. .. • •.. . ... . ...•. .•. . • • • • . 3.90
Z8G-CTC •• . •... • . .. . . ... • •....•. .•• . . • 4.45
Z8o-DART 9.95
Z80-DMA 13.95
Z8o-P IO 4.45
Z8o-SIO/0 ... .. . .. .. • • • • . • •. . •• • . • . . . . 15.95
Z8o-SION .. . . .. . ... . • . • • • • . . •• • . •... . 15.115
Z8o-SIO/2 . •• . .. • " •.•. . • •••. .. •• .. ... • 15.95
Z8o-SIOIlI 15.115

4.0 Mhz
Z80A-CPU ••.. .. •. • .. . . . . . . . • . . . . . . . . . . 4.110
Z80A-CTC ••. •.. . .. . .. •. . . . ••. . ... . . . •• 4.90

' Z80A-DART 10.95
Z80A-DMA .•. . . . . . ... .• • • . . .• •. . . . . . . 15.95
Z80A-PIO 4.90
Z80A-SIO/0 15.95
Z80A-SION •• . . . . •• . • . • • . . . . • • • . . . . . • . 15.115
Z80A-SIO/2 15.95
Z80A-SIO/9 . •... . . . . • . • • • • . . . . • • . .. ... 15.95

6.0 Mhz
Z80ll-CPU . . . . • . .•.. • • • • • . • • .. .. •. • . . 12.115
Z80ll-CTC . •. • . . . . . .. . •....• •. .. .....• 12.95
Z80ll-PIO .• . .. . • .. . . .. . ..• •. . . . • ... . • 12.95
Z80B·DART 18.95

ZILOG
Z6132 • . . . . . • • . • • •• . • • . • • . . . . . . • . • • . • 33 .95
Z8671 . . .. ... • . • • . . .• • .•• . . ..• . . . • . . • 38.95
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IFFRIVENT 
HI -TECH 
HEADACHES 

Our Isolators 

eliminate 
equipment 
interaction. 
clean up interference.. 

curb damaging power line spikes and 
lightning bursts. 

ISO-1 Isolator 
3 isolated pockets quality spike 
suppression; basic protection...1176.95 

I50-3 Super- Isolator 
3 dual isolated sockets; puppreae0r; 
commercial protection 115.95 

ISO-17 Magnum Isolator 
4 quad isolated sockets; suppressor: 
laboratory grade protection 200.95 

Mg. Electronic Specialists. Inc. 
l 71 S Man St Box 389. Natick. MA 01 760 

Td Free Order Desk 1- 600 -225-4870 
MasterCard. VISA. American Express 

CIRCLE 6 ON FREE INFORMATION CARD 

ELECTRONIC KITS 
FROM HAL- TRONIX 

2304 MHZ DOWN CONVERTERS TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T V HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ EASY TO CONSTRUCT AND COMES COM 
P ETE WITH ALL PARTS INCLUDING A DIE -CAST 
ALUM CASE AND COAX FITTINGS. REQUIRE A 
VARIABLE POWER SURLY AND ANTENNA (Antenna 
can be a den gyps or coffee can type dependrq on the 
signal strength in your area 
2304 MOD I (Basic KAI $19 95 

2304 MOO 2 (Bade Pre -amp) $29 95 

2304 MOD 3 (Ht-Gan Pre ampl $39 95 
bt. WWI CAP. a i 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER ANTENNA SWITCH AND 
CONNECTORS (KA) $24 95 
Assembled $34 95 
Slotted Microwave Antenna Fa Above 
Downxeders S39 95 

PREAMPLIFIERS 
HAL PA-19-1 S I7V1Z to 150 mh2 19db gan operates 
On 6 to la volts at loma Compton, unt 36 95 
HAL PA1.4-3 mrtt to 1 4 glu 10 b 12 db 9M1 op- 
erates on e to t e volts at 10 ma Comdata unit $12 95 

I Ttx stoke wives are deal for Rases. couriers. Oct 

16 LINE TOUCH TONE DECODE KIT WITH P C 
BOARD AND PARTS 56995 
12 LINE TOUCH TONE DECODER KIT WITH PC 
BOARD AND PARTS S39 95 
le LINE ENCODER KIT COMPLETE WITH CASE 
PAD AND COMPONENTS 339 95 
12 LINE ENCODER KIT COMPLETE WITH CASE 
PAD AND COMPONENTS S29 95 

Complete Sets of P C Boards Available For Unicorn 
Robot Pro(ect and Heart -A -Made Protect 

MANY. MANY OTHER KITS AVAILABLE 
Pa. Mewls .r.*.II r r mop rr .u.n0.pp......r.wir..nan&ti 

2- 

HAL-TRONIX P So. 1101 

SoutlgOle.AU 46193 

o.. 1.M4 H.-.t ..rO*w * W News t 
co 

MOAT. PC 
.... *. p 4 11. ...a r+s- 

CIRCLE 75 ON FREE INFORMATION CARD 

FREE 
GIANT 

CATALOG 

Send for our FREE 1964 catalog 
of electronic components. kits. 
IC s. computer software. 
computer peripherals and 
unique items. 

PARTS SUPER SPECIALS! 
CARalol eoUTEe pT 1111.1 

ev 30AA Lip C5006 {1700 
21.4' 25401 R.....lp.... C1001 {t 21 
Sea M C.p W 4.. 270 'wet/ C4410 14 00 
OIL 122/T1 122 r......e. C11003 lei ra 
40 r.. IC 3.41.1 C47111 141 00 
IT' Nylon C.t.. T. 01004 10ß10o 
3 7 71td W NZ C.4r Co y101 C40311 fe... .r..i... COS C. IO YEOMO M.. CORI 211 00 
Grego G4. loon. C44111 as200 
I43- r.. low .va wa 440 C11005 1042110 

CarO.de Dr,ll Bas r55. 56 58 
Choice '?9ea -- 59. 61 63 Your 

VISIT OUR NEW RETAIL STORE 
LOWED Al 3101 W HAMPDEN ENGLEW000 CO 60110 

Pilo., 701 t319 

PAC Tic 
1l (CT eONICENCLOSUIIE® 

Caas {a. 

IyCINATION STAR RIT 

2 .......i ss':: iú diti 

414.. ( 
,' ó n.» 

NEGATIVE ION 
`rNESA :011 WAND 

eLü3'uisr * HANEY 

303 *l 1710 

r0 sox 770* 
DERIVE N. COSONADO 00227 

203 it 1750 

la.... AD o.e. WOO 
Ram .e PM* rasp 'UM 
VISA sc.a.pr...... 

CIRCLE 34 ON FREE INFORMATION CARD 

Opto Designer I Opto Designer II 
114 

,roR. 1 0E110 1.4.101 

'19.95 *24.95 

. 9 . 

....q 104 FREE LED BROCHURE: 
.m IT-ti SmmIT 1 .i Round So a, 
. ndrical Triangular Rectangula . 

s.ty Custom Arrays Two.c, 
'eClangular Lexe1 meter panel 011011T1 

FT FREE 100 CB -50 T -P. mounting 
Clips if you order within 7 days 

Eo,X14603NE 40nSueel Des RE014 
RedronO NA 90052 

YES, . ..,a .. c to take advantage of your offer 
:7 Send nie - Opto Designer I (à S19 95 plus 

S3 00 shipping and handling 
-3 Send me - Opto Designer II (r, S24 95 plus 

S3 00 snipping and handling 

Name 

Address 
U 
Z Company 
O - 
CC City 
U 
L1.1 Signature 
w 
O_ 

o 

140 

Please charge my aMastercard 

Zip 

Visa 

No Exp 

CALL TOLL FREE 1-800-426-1044 

CIRCLE 39 ON FREE INFORMATION CARD 
tr 

$ $$$ $SS$s$$sssss$$$sss$$$$s$$$$$$$$ 
$ TECHNICIANS & SERVICEMEN $ 
$ COMPONENTS FOR YOUR MAINTENANCE 8 REPAIR WORK 

$ SPECIAL: OUR LOW LOW PRICES $ 
$ REPLACEMENT FOR ECG' TYPES S 
s TYPE NO lisi COST TYPE NO 1060 COST 

$ 85 FOUR for .99 125 SEVEN for .99 $ 
$ 102A.... THREE for .99 159AP.... FOUR for .99 $ 
$ 123A FIVE for .99 177 EIGHT for .99 $ 
$ 123AP.. SIX for .99 199 FIVE for .99 $ 

$ SUPER SPECIAL (MIN. 5 PC. EACH) 
$ tike 50 TISI Chit 1E N. me COST TYPE NO TIRI CUT 5 

.85 165.. 2.25 375 90 
45 171 65 506.... .55 $ 45 184 45 500A .. 8.95 

.80 185 .45 523. 9.95 $ 
40 238 .... 2.25 526A .. 10.20 S 
40 276.... 6.95 529.... 13.75 S 
60 291 95 712 1.25 S 

S JAPANESE TYPES (MIN 

$ 2SC867A 2.75 HA1366W 1.85 
$ 2SC1114 3.25 HA1377A 2.90 
$ 2SC1308K 1.95 LA4102 1.25 

AN2140 1.45 M51515BL 2.95 
$ AN239A 4.60 STK433 3.95 
$ BA532 . 1.80 STK435 3.95 
$ GH3F . . .89 STK437 6.25 
$ HA1342A 2.30 STK439 6.50 

5 PC EACH) 

STK0029 3.80 $ 
STK0080 9.99 S 
TA7205AP 1.50 
TA7208P 1.85 S 

TA7222AP 1.95 
UPC1181H 1.25 $ 
UPC1182H 1.25 $ 
UPC1185H 2.99 S 

COD ORDERS WELCOME IS25 MIN ORDER) 
S For Complete Component Catalog Call or Write 

s 110 HILDIGITRON 
ELECTRONIC 

07081 S 
s Toll Free: 800-526-4928 In NJ: 201-379-9016 S 
S ECG IS A TRAGE MARK OF PHILIPS ECG S s GiGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG $ 
$ sss $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$s 

CIRCLE 11 ON FREE INFORMATION CARD 

DON'T 
FORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 

USE

CARD

YOUR

READER

SERVICE

DON 'T
FORGET

PARTS SUPER SPECIALS!

VISIT OUR NEW RETAIL STORE
LOCATED AT3101 W. HAMPDEN. ENGLEWOOO . CO 80110

Phone 781 ·1589

I
;
!
~

I
;
!.H" •••_ '_H _ ••_ .._ ,

CIRCLE 34 ON FREE INFORMATION CARD

I.Send for our FREE 1984 catalog
• of electronic components, kits.

I
, .. IC·s. computer software,

computer peripherals and
unique items.

II------=:-:-=-==:--=-=-== =-=-= ::-:-:-c:-=-:-- ....n

I
I
i 9V 30MA Solar P,n.1 .. C5006 " $12 .00

21/4" 25 oh m Ro und Spe .ke r CSOOl .. .. . . . • $1.2 5
I Box of Capoll.t I..st 250 piloesl C461 0 . . . . . . • . $5.00

I Tl l1 22/TIP1 22Trln sin or C6003 79C •• ch
40 pin Ie Socket . . . .. . .. •. .. ... .. C4781 5/$ 1.00

i 6" Nylo n Cable T ies . . C6004 . . . • . . . . 10 /$1. 00
i 3.5 79545M HZ Color Cry: tl l ... .. . . • . . C403 5 . .. .. • . . 9ge u ch

I Min iatu r. COS Cell 20 M EG/sao oh m .. C4818 . . • . . . .. 2/$ 1.00
GrH " Glow Neons. . . . . . .. ... . . . • . . C4451 . . .. .• . . 81$200

: 2x3 " Zip B.aVS WIth Whit. Bb c:k ••.•• . C6005 . • • •• • • • 50/$2.50

! Carbide Drill Bits # 55. 56. 58
! 59. 61. 63 Your Choice . .. 1.29 ea,

I

HAL-TRONIX
P.O. Oox 1101

Southgat• • MI 4e195

16 LINE TOUCH TONE DECODE KIT WITH P,C.
BOARD AND PARTS $69,95
12 LINE TOUCH TONE DECODER KIT WITH P.C,
BOARD AND PARTS $39.95
16 LINE ENCODER KIT, COMPLETE WITH CASE.
PAD AND COMPONENTS 539.95
12 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS 529.95

PREAMPLIFIER S
HAL PA-19-1 .5 mhz 10150 mhz. 19db gain operates
on 8 1018 volts al lOrna. Complete unil 58.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 101012 db gain op
erates on 810 18 volts al l0 rna. Complete un~ $12.95,

(The aboveuOils are Ideal for receivers, counters. etc.)

Complete Sets of P.C. Boards Available For: Unicorn
Robot Project andHeart-A-Matic Project.

MANY. MANY OTHER KITS AVAILABLE

011101:115 OY( l'II S2S00 WilL aE SHl " l D JOosr l' '' IO [ XCf "T
SHlrPlHG ON ITOIS WH[Il EADDITIONAL C""IWlES All IEIllOUUT[O

ON OIlDl llS LESS THA" 52'S00 I"LUSE INC LUDE " ODlTlO '"
IHF~ATlOH . Al $2 00 ro" .....foI0 l ....C 41\10 ......,l' i'tG ' H"lIIon

CIRCLE 75 ON FREE INFORMATION CARD

knd 20 U llt. I l.Imp Of S ,,"S .f lor Inlorm . lIlNl . ncl l lyef on 01'
HAL-TJ'OHIX P!'oGIKII. To ord« bypftone. 1·3U US 1112

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ, EASY TO CONSTRUCT AND COMES COM
PLETE WITH ALL PARTS INCLUDING A DIE·CAST
ALUM CASE AND COAX FITTINGS. REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish !ype or colfee can Iype depending on the
signal strength in your area .)

2304 MOD 1 (Basic Kit) $19,95
ttess case & littlngs)

2304 MOD 2 (Basic Pre-amp) 529,95
ness case & htllngs)

2304 MOD 3 (HI-Gain Pre-amp) 539.95
(Incl ud es case & f,1I1I"I95)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORMER. ANTENNA SWITCH ANO
CONNECTORS (Kit) $24,95
Assembled " " ." , $34.95
Slotted Microwave Antenna For Above
Downverters 539.95

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ TECHNICIANS & SERVICEMEN $
~ co PONENTS FOR YOUR MAINTENANCE & REPAIR WORK ~
$ SPECIAL: OUR LOWLOWPRICES $
$ REPLACEMENT FOR ECG®TYPES $
~ TYPENO. TOUR COST TYPE NO. TOUR COST ~
$ 85 FOUR for .99 125 SEVEN for .99 $

102A THREE for .99 159AP FOUR for .99 $
$123A FIVE for .99 177 EIGHT for .99
$ 123AP SIX for .99 199 FIVE for .99 $
$ $
$ SUPER SPECIAL (MIN. 5 PC. EACH) $
$ TYPENO. TOUI COST TYPENO, TOUR COST TYPE NO. TDUR COST $
$ 124 85 165 2.25 375 90 $
$ 128 45 171 65 506 , .55 $
$ 129 . . . . . . .45 184 . . . . . . .45 500A 8.95 $
$ 130 80 185 45 523 9.95 $

$
152 .40 238 2.25 526A 10.20 $
153 .. .40 276 6.95 529 13.75

$ 154.. . .60 291.. .95 712.. 1.25 $

$ JAPANESE TYPES (MIN. 5 PC. EACH) $
~ 2SC867A 2.75 HA1366W 1.85 STK0029 3.80 ~
$ 2SC1114 3.25 ' HA1377A 2.90 STK0080 9.99 $
$ 2SC1308K 1.95 LA4102 1.25 TA7205AP 1.50 $
$ AN214Q 1.45 M51515BL 2.95 TA7208P 1.85 $

AN239A 4.60 STK433 3.95 TA7222AP 1.95
~ BA532 .. . 1.80 STK435 3.95 UPC1181 H 1.25 ~
$

GH3F .. . . .89 STK437 6.25 UP01182H 1.25 $
HA1342A 2.30 STK439 6.50 UPC1185H 2.99

$ COD ORDERS WELCOME ($25 MIN. ORDER) $
$$ For Complete Component Catalog Call or Write $$

DIG/TRON ELECTRONIC
$$ 110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 $$

$
Toll Free: 800-526-4928 In NJ: 201-379-9016 $

' ECGISA TRADE MARK OF PHILIPS ECG,$ D1GITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAYWITH PHILIPS ECG. $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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Zip

DVlsa

SI.

Opto Designer II
lao- Round . Square.
Triangula r. Rectangular
and Cvtmoncar LED Lamps

"24.95

CIRCLE 6 ON FREE INFORMATION CARD

Opto Designer I
180 T-1 and T-P.
Red, Green , Yello w . Orange
and Red -Oran ge LE D lamps

"19.95

Si g nat u re

Please c ha rge my 0 Ma st er card

Ci ty

Address

Company

I E.TROIf/~1 4803 NE 40I h Sl reeI. DePI .REOI 4
Redmond, WA 98052

YES, I w ould like to take adv an tage o f you r offer.

o Send me - Opto Designer I @ $19 ,95 plus
$3.00 shipping and handling,

o Send me - Opto Designer" @ $24,95 pl us
53.00 sh ipping and handl in g .

Send tor FREE LED BROCHURE:
• 3 mm (T- l) 5mm (T-l ~~ I . Round- Square
• Cylindrical . Tnanqular e Rectangular. Hig h
IntensIty · Custom • Arrays . Tw o-c olo r Round.
Rectangular. Level meter panel displays

FREE 100 CB-50T-Pl. mounting
Clips if you order within 7 days

Our Isola tors
eliminate

eq uipment

int eraction.

clean lip interference,

curb dam aging power line spikes and
lightning bu rsts.

§!g" Electronic Specialists,lnc.
17 1 S. Main St .• Box 389, Natick . MA 0 1780

Toll Free Order Desk 1-800-225 ·4876
MasterCard. VISA . American Express

Name

PREVENT
HI-TECH
HEADACHES

150-1 Isolator
3 isolat ed sockets; quality spike
suppression; basic protection. .. $76.95

150-3 Super-Isolator
3 dual isolat ed sockets; suppressor;
com mercial protection 115 .95

150-17 Magnum Isolator
4 qu ad isolated sockets; suppressor;
lab oratory grade protection. . . 200.95

en
o
Z
oa:.....
o
W
...J
Wo
(5 '1 No. Exp .

~ I CALL TOLL FREE1-800-426-1044
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"LEADER IN THE BEST 
VIDEO CIRCUITS FOR THE 

EXPERIMENTERS." 

TWO CHANNEL 
SELECTOR SWITCH 

PC BOARD. PLANS 8 PARTS $5.95 
PLUS SHIPPING SI SO EACH 

St 6044 

FITS DIRECTLY INTO YOUR DELUXE II 

FOR CONVENIENT CHANNEL SELECTION. 

P'' 
¡,<, NE 564 SUBSTITUTE CIRCUITS AVAILABLE 

4 (PLUGS DIRECTLY INTO THE NE 564 POSITION) 
$4.95 EACH PLUS $1.50 SHIPPING. 

BETA 
Electronics 
1700 E. DESERT INN RD.. SUITE 222 LAS VEGAS, NEV. 89109 

"The Deluxe II" 
PC BOARD, PLANS, PARTS & ENCLOSURE S152.99 

PLUS SHIPPING 54.95 EACH 

PC BOARD I PLANS ONLY 330120 
PLUS SHIPPING 31.50 EACH 

TOLL FREE 800 - 782 -2701 

I 

'e Jpp 4tJ 
1 

y 

r \n . 
,Vre 044- S p ' i 

The ultimate in UHF sine wave converter techology with modulated audio. "THE Z BOARD" 
Easy to build with fully illustrated plans. Outstanding video clarity and stability. PC BOARD, PLANS. PARTS & ENCLOSURE 5119.95 

PLUS SHIPPING S4 95 EACH 

UHF AMPLIFIER KIT 
PC BOARD. PLANS & PARTS S19.99 

PLUS SHIPPING S1 50 EACH 

EASY TO BUILD 8 NO SPECIAL EQUIPMENT REQUIRED. 
IMPROVES RECEPTION WITH 12db GAIN. 

DUAL POWER SUPPLY 
PC BOARD. PLANS 8 PARTS $17.50 

it 1001 

PLUS SHIPPING S2 50 EACH 

CG a 

PC BOARD ONLY 33.00 
PARTS ONLY 314.50 

REGULATED +24V 8 +12V 

-14 
p 

PARTS INCLUDE WHAT YOU SEE 

KUS FUSE. FUSE HOLDER, SWITCH, 
LINE CORD L STRAIN RELIEF 

WORKS GREAT WITH THE "Z BOARD," "FV4" OR "FVS" 

PC BOARD L PLANS ONLY 330.00 
PLUS SHIPPING SI -SO EACH 

FREE POWER SUPPLY PC BOARD 

WITH EVERY "Z BOARD ORDER 

A powerful circuit with a challenge. 
The best in UHF "pulse suppressed" circuits. 

Suppressed horizontal synchronization with video inversion and 
modulated audio that mates with your Zenith M1 module. 

Fully illustrated plans for easy assembly. 

QUANTITY DISCOUNTS AVAILABLE 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

CALIF. ORDERS ADD 6% SALES TAX 
VISA /MST MONEY ORDERS NO PERSONAL CHECKS 

D 
Z 
C 
D 

141 

BETA
Electronics
1700 E. DESERT INN RD., SUITE 222 LAS VEGAS, NEV. 89109

TOLL FREE 800 - 782-2701

"LEADER IN THE BEST
VIDEO CIRCUITS FOR THE

EXPERIMENTERS."

"The Deluxe II"
PC BOARD, PLANS, PARTS & ENCLOSURE $152.99

PLUS SHIPPING $4.95 EACH

PC BOARD & PLANS ONLY $30.00
PLUS SHIPPING 51.50 EACH •

I

The ultimate in UHF sine wave .converter techology with modulated audio.
Easy to build with fully illustrated plans. Outstanding video clarity and stability.

TWO CHANNEL
SELECTOR SWITCH
PC BOARD, PLANS & PARTS $5 .95

PLUS SHIPPING 51.50 EACH

FITS DIRECTLY INTO YOUR DELUXE II
FOR CONVENIENT CHANNEL SELECTION .

~
~C1' NE 564 SUBSTITUTE CIRCUITS AVAILABLE

4 (PLUGS DIRECTLY INTO THE NE 564 POSITION)
$4 .95 EACH PLUS $1 .50 SHIPPING.

"THE Z BOARD"
PC BOARD, PLANS, PARTS & ENCLOSURE $119.95

PLUS SHIPPING $4.95 EACH

WORKS GREAT WITH THE " Z BOARD," "FV4" OR " FVS"

UHF AMPLIFIER KIT
PC BOARD, PLANS & PARTS $19 .99

PLUS SHIPPING 51.50 EACH

EASY TO BUILD & NO SPECIAL EQUIPMENT REQUIRED.
IMPROVES RECEPTION WITH 12db GAIN.

FREE POWER SUPPLY PC BOARD
WITH EVERY " Z BOARD" ORDER

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

QUANTITY DISCOUNTS AVAILABL~

A powerful circuit with a challenge.
The best in UHF "pulse suppressed" circuits.

Suppressed horizontal synchronization with 'vldeo inversion and
modulated audio that mates with your Zenith M1 module.

Fully illustrated plans for easy assembly.

c...»z
c»

CALIF. ORQERS ADD 6% SALES TAX ~

VISAjMST MONEY ORDERS NO PERSONAL CHECKS ~

"'"

PC BOARD ONLY 53.00
PARTS ONLY 514.50

REGULATED +24V & +12V

"I

DUAL POWER SUPPLY
PC BOARD, PLANS & PARTS $17.50

PLUS SHIPPING 52.50 EACH

# 1001

PARTS INCLUDE WHAT YOU SEE
PLUS FUSE, FUSE HOLDER, SWITCH,

LINE CORD & STRAIN RELIEF

141

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


142 

SPARTAN Electronics Inc. 

(516) 499 -9500 

6094 Jericho Tpke. 
Commack. N.Y. 11725 

CTC9R Philips Remote 
Cable Converter 

V-. . «.- . 

. ...: 
NR1.w.hRp.. 
'NI II O Nd oto .. 
Ma mew ara ter ñ r.. NI WON*, a .a- s AaptY N n irre wrrr IOV(t 

CABLE TV ACCESSORIES 
COY CNN ICO 

W oo.gn i Cartear$ ~No lawdoNv 
Tv oar.. Swcn 
vfe If AMP 211Oa 
Cree Tool b r CON. 

COMPUTER CARE KIT 
The Preventative maintenance kit tor the 
,f lice and home computer 

bee P..o.." Dar 
CNN, M Sox So.., 
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I 1 IT WASN'T OUR IDEA 
TO ADD TWO NEW SIZES 

TO OUR OUR LINE OF 
N ACE BREADBOARDS. 

IT WAS YOURS. A 
Good idea! You told us you wanted to build 
larger projects. And, that you needed bigger 
solderless breadboards to build them. 
Well, our two new A P PRODUCTS All Circuit 
Evaluators are just what you had in mind. 

The ACE 245 has 25% more capacity than 
our previous largest breadboard. It has a 
circuit building matrix of 4520 solderless, 

plug -in tie -points. And, if 
bigger is better our new 

ACE 254 has a circuit 
building matrix of 5424 
solderless tie - points. 

For the A P PRODUCTS 
dealer near you 
call Toll Free 
800- 321 -9668. 

In Ohio, call collect 
(216) 354 -2101. 

A P PRODUCTS INCORPORATED 
9450 Pineneedle Dr. Box 540 Mentor, Ohio 44061 -0540 (216) 354 -2101 TWX: 810 -425 -2250 

In Europe. contact A P PRODUCTS GmbH Baetrniesweg 21 D -7031 Wal 1 West Germany Phone. (07157) 62424 TLX 841 07 23384 
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THE POMONA PROMISE 
We provide the design engineer with the best 

patch cords made in this country. 
Or anywhere. 

Quite a promise, you say? 
Well, quite a promise it is. 
It was made before we de- 

signed our first patch cord. We de- 
cided our patch cords would oc- 
cupy only one position in the 
market. The top. 

Right now, there isn't a 
knowing professional in the elec- 
tronics business who won't tell 
you we kept our promise. 

Today, we offer you a variety 
of patch cords so extensive we feel 
we've got just the kind you need. 
And you know what, if we don't, 

we'll design one for you. 
At ITT Pomona Electronics, 

we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way. A better product. 

That's a promise. 
All of our products are 

described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623 -3463 or 623 -6751. 
TWX 910 -581 -3822. Write to us at 
CIRCLE 97 ON FREE INFORMATION CARD 

ITT Pomona Electronics, a Divi- 
sion of ITT Corporation, 1500 E. 
Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A. /N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone: 02 -735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 

ITT Pomona Electronics 
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