
New From Heath 

TWO COMPUTER SYSTEMS 
For The Hobbyist 

TV MODULATOR 
Feeds Video Signals 
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Antenna Terminals 
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DIGITAL CLO 
Build 10- Function Unit 
Includes Timer And Alarm 
Simultaneous Display 

ANTIQUE RADIOS 
Get Started Restoring 
And Repairing Today 

ovie Sound Synchronization * 
b Tests Optonica ST -3535 Tuner : Hitachi SR -903 Receiver * 

www.americanradiohistory.com

www.americanradiohistory.com


Tht ® 2M1! aitr11iM 1111111 N11/fir /IpIWf M1Mt/ i., 

[harl.t.r. ttr..t --- 121 1i /Irrot 1. 12, fNt.r/ 
t.fiN111 dot 110911 0191191rf, 11,911111 as 11 of 49 

'.4.4 of 11 to 121 tlr11t.rf ,1r I111. all t1M,t111e 
in real t1111 

60ECPl1311 rri0 
pu Caw - 1 N9 o uta / 121 . 164 fµrt 
4i/111t. 1119 f4.r. Ih11t111111t 0991111. 

toe ellIleti11. 111tho Of tilt. MI met, re 0ttil If 

,e,ph. /l. Altai., 111 tooth it. 

Key Into 
Maxi-Power Micro-Price 

Micromind is an incredibly flexible 
complete and expandable, = ardware1 
software gene -al purpose computer 
system. You won t outgrow 

Hardware includes an 80 {ey, software - 
definable keybpard, 1/O interface boarc, 
6500A- series microprocessor (powerful 
enough for advanced computing), a high - 
detail graphics and character display 
processor, power supply, enclosure 
and connections for up to 4 tape recorders 
plus TV or monitor. An inter:onnect jus 

powerful assembler, a debugger, a file 
system, graphic routines, and peripheral 
handlers. We also include dynamic graphic 
games: Animated Spacewar and Life. 

ECD's standard Micromind 
supplies 8K bytes of memory. Additional 

32K byte expansion boards and a mapping 
opt on give Micromind expandable acces= 
to E4 Megabytes. Utilizing software - 
cortrol_ed l, O channels, Micromird's 
advanced encoding techniques load da-.a 

from ordinary tape recorders at 3230 
bits per second. 

/Acromird comes to you ready :o -as _e. 

factory assembled and 'ully tested. Amcrg 
mic-ocomputers, it has the largest memoy 
capacity an J the fastest storage. You'-e 
loo -inc at the work of the finest display 
processor cn =he market. You won t f'nc a 

mic- ocomputer with a more powefu CF'J. 
You won't find a computer with a 

more texible keyboard. You won't 
find anything to 

tout,- it at 
$987.54. 

permits 15 additional microprocessors, 
parallel processing and vastly increased 
computing power. 

System software -including ECUs own 
notsoBASIC high level language, on 
advanced error -correcting tape cassettes 
-provides a word processing editor. a 

r 
I Name 
1 

1 

1 

1 

1 

1 

1 

1 

SD, cuit the kuge scene and key in-o 
Micromind. You'll be a main frame per - 
former. witl- a the comforts of home 
We'-e not foobrg...this is the cat's µ! 

ECD CORP. 
196 Broadway, Cambridge, Mass. 02139 
(617) 661 -4400 

Address 

City /State Zip 

Fantastic! Check enclosed: $987.54. Shipping paidb - ECD 

BankAmericard Master Charge Mass. Resident add s %Sales-ax 

# Expiration Date 

11 Signature 

LID Send me your brochure. j 
Actual unretouched photographs. CIRCLE El ON -1REE INFORMA11014 CARD 
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We've just made the impossible... 

a professional 31/2 digit DMM Kit for less than :S 60. 

The Sabtronics Model 2000 is an impossible $59.95! 
And that price still includes phenomenal accuracy, range 
and professional features. 

This all -new bench /portable multimeter, reading to 
±1999, has a basic accuracy of 0.1% ± 1 digit, and has 
five functions giving 28 ranges, 100% overrange and 
overload protection. So you know it's no toy! 

Besides, what toys are as automatic as the 2000? With 
automatic over range indication, automatic polarity, 
even automatic zeroing! 

Yet the 2000 is easy to assemble. We send you all the 
parts you need, even the high- impact case. We also send 
you clear, step -by -step assembly instructions. 

So you end up with a professional quality 31/2 digit 
DMM for the unheard -of price of less than $60. From 
Sabtronics, specialists in digital technology. And 
manufacturers of the impossible. 

Order yours today! 

sabtronics 
INTERNATIONAL INC. INTERNATIONAL INC. 

P.O. Box 64683 Oallas. Texas 75206 (214] 369 -7310 

GUARANTEE: 
Our guarantee to you; examine the 2000 
DMM kit for 10 days. If you're not satisfied, 
return it unassembled for a full refund of 
purchase price. 

SPECIFICATIONS: 
DC volts in 5 ranges: 100µV to 1000V. 
AC volts in 5 ranges: 100µV to 1000V. 
DC current in 6 ranges: 10nA to 2A. 
AC current in 6 ranges: 10nA to 2A. 
Resistance in 6 ranges: 1S/ to 20MS2 
Input Impedance: 10MS2 
Display: 9mm (.36 ") LED. 
Power requirements: 4.5 VDC to 6.5 VDC 
(4 "C" cells -not included). 
Size: 8 "W x 6.5 "D x 3.0 "H. 
(203W x 165D x 76H mm). 

r 

MId. .n U.S.A. 

To: Sabtronics International, Inc. 
P.O. Box 64683, Dallas, TX 75206 

Please send me Sabtronics Model 2000 DMM <it s) at 

$59.95 each. subtotal 

Shipping and Handling, $5.00 per unit' subtotal 
Texas Residents Add Sales Tax 

TOTAL enclosed 

Name 

--- 
RE-8 

Street Address 

City 

State Zip 

'USA only. Canada, $6.50. All Other Countries, $10.00. 

CIRCLE 73 ON FREE INFORMATION CARD 
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every electronic hand tool 
you'll ever need 

The new, ultra- modern Xcelite manufacturing plant ... the most 
advanced in the world for producing top quality forged tools .. . 

is now turning them out in record numbers to meet the ever- 
growing demand for the world's finest family of electronic hand 
tools. And at no- nonsense, competitive prices. 

Employing the latest in manufacturing technology and quality 
controls, with every step in the production process under one roof, 
this new, large facility is continuing evidence that Xcelite ... the 

pioneer that brought you so many innovations in electronic hand tool design ... is also 
the front -runner in production innovations. 

Whatever your needs for electronic product assembly, service, or maintenance, the 
Xcelite line, finest and most diverse available anywhere, offers your best answers ... 
perfectly aligned, hand -honed pliers and cutters, precision- machined screwdrivers and 

nutdrivers, exclusive thin -pattern adjustable wrenches, plus dozens of related tools 
and kits you might require. 

It was no accident that Xcelite long ago earned ... and still holds ... "Preferred Status" 
among electronics professionals. So keep expecting leadership from Xcelite ... and 
see your distributor for today's most wanted hand tools made by tomorrow's 
production methods. 

A44 

Weller - Xcelite Electronics Division 
The Cooper Group 
P.O. Box 728. Apex, North Carolina 27502 

CIRCLE 1 ON FREE INFORMATION CARD 
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Radio - Electronics 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
Electronics publishers since 1908 AUGUST 1977 V )l 48 No. 8 

BUILD ONE 
OF THESE 

33 Build This Video Modulator 
One -transistor device with built -in isolation switch permits 
direct connection of composite video signals to the antenna 
terminals of your TV set. by Glen Dash 

36 10- Function Digital Clock 
Simultaneous readout of time, date, alarm. Includes built -in 
countdown timer. by Jeffrey G. Mazur 

40 Build A Logic Probe For $1 
Easy to build TTL tester can save you hours of troubleshooting 
time. by Alex F. Burr 

COMPUTERS 27 Microcomputer Trainer Equipment Report 
Infinite Systems Model UC -1800 

42 New Hobby Computers From Heath 
Two new machines -one 8080 based, the other an LSI -11; 
make a powerful team. 

TELEVISION 32 Picture Tube Restorer Equipment Report 
Oneida Model 98 

60 Service Clinic 
Double, double, toil and trouble. by Jack Darr 

66 Reader Questions 
R -E's Service Editor solves reader problems. 

GENERAL 4 Looking Ahead 

ELECTRONICS Tomorrow's news, today. by David Lachenbruch 

45 Pictures That Talk 
How to add sound to a silent, 8mm movie camera. 
by Andrew Jaremko 

52 Automotive Anti -Collision Systems 
Part II. How to make one that works. by Martin B. Weinstein 

58 Restoring Antique Radios 
How to get started with details on where to obtain parts and 
schematics. by Morgan E. McMahon 

70 Hobby Corner 
Homebrew breadboard every experimentor needs. 
by Earl R. Savage 

STEREO 
HIGH -FIDELITY 

54 R -E Lab Tests Optonica Tuner 
AM /FM Stereo Model ST -3535 earns a "very good ". 
by Len Feldman 

57 R -E Lab Tests Hitachi Receiver 
Model SR -903 rates "excellent ". by Len Feldman 

TEST 
EQUIPMENT 

22 Digital IC Tester Equipment Report 
Heath Model IC -7400 

24 CB Tester Equipment Report 
Hickok Model 388 

49 All About RF Signal Generators 
Part l.' R -E looks at how they work, specifications, features 
and applications. by Charles Gilmore 

DEPARTMENTS 88 Advertising Index 
12 Advertising Sales Offices 
14 Letters 

85 Market Center 
6 New & Timely 

74 New Products 

ON THE COVER 
Two major new compr,ter sys- 
tems are now available to the 
hobbyist. Teamed witl- a video 
terminal and a tapa reader/ 
punch /duplicator v-e photo- 
graphed them for th s month's 
cover. For full detai s see the 
complete story starting on 
page 43. 

pv db 

3360 40 

2600 -42 NOTE: REF. 2400 p''= 43 dB 

2400 -43 
2200 -44 

880 -52 
V* = IV' 

VIDEO 
CUBE 

1390 -48 
1100 -50 

600 -55 
480 -51 
370 -60 

295 -62 

185 -66 
120 -70 

100 -72 

65 -75 
45 -79 
40 -80 

20 -86 
18 -87 
13 -901K 

10K '47K 

8.25K 11.2K 10' ( 

BMOD' OHI1; 

1 MEG 

VIDEOCUBE INTERFACES video to RF antenna 
inputs of TV set. One resistor sexs RF output 
level. 

. . . un to page 33 

Radio- Electronics, Published month y by Gernsback 
Publications, Inc., 200 Park Avenue 3o rth, New York, 
NY 10003. Phone: 212- 777 -6400. Secmc -class postage 
paid at New York, NY and addition ii railing offices. 
One -year subscription rate: U.S.A., U.S possessions 
and Canada, $8.75. Pan -American ':ocntries, $10.25. 
Other countries, $10.75. Single copie:. $- 00. = 1977 by 
Gernsback Publications, Inc. All right; reserved. Printed 
in U.S.A. 

Subscription Service: Mail all sutsc ,otion orders, 
changes, correspondence and Postrla =_ter Notices of 
undelivered copies (Form 3579) to Radio- Electronics 
Subscription Service, Box 2520, Boul ier CO 80322. 

A stamped self- addressed envelope m 151 accompany all 
submitted manuscripts and /or artwork or-photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility for the Icss or damage of 
manuscripts and /or artwork or photog'açhs while in our 
possession or otherwise. 

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technologi :al developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for Ile safe and proper functioning of reader -built projects based upon or from plans or Information published in this magazine. 
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looking ahead 

Home computers: The video game will evolve into 
the home computer earlier than expected -later this 
year and early next. The home computer currently is 

a specialized and sophisticated hobbyist product, but 
video game manufacturers hope to convert every 
television set into an electronic brain, and prices 
initially can be expected to be as low as $200 or $300. 

Most of the new home computers presumably will 
begin life as programmable games, but be expandable 
to computer operation, presumably as special programs 
are added. Bally, the pinball machine manufacturer, 
expects to introduce a programmable game later this 
year at under $300, with cartridges $20 each, including 
computer capability. Said a Bally spokesman: The 
game is expandable to do "anything IBM computers 
did a few years ago." Arnold Greenberg, president 
of toy manufacturer Coleco, calls home computers 
"one of the imminent next generations" and says his 
company is "deep into that project." 

APF Electronics plans to introduce a $200 computer 
this year "priced to attract both the consumer and 
the small businessman." Magnavox plans a game - 
computer combination at less than $200 that can "do 
home math problems, take care of tax forms, solve 
financial problems." Magnavox says it's already listed 
1,800 potential home computer applications. 

PCM recording: Pulse code modulation (PCM) tape 
recording has audio professionals excited. One of the 
first such recorders shown in the U.S. was the subject 
of a paper at the recent Audio Engineering Society 
convention in Los Angeles by Mitsubishi. The recorder 
lays down nine parallel tracks on 1/4 -inch tape running 
at 15 ips and records 60 minutes on a 10 -inch reel. 
Here are the specs: Tape -speed variation, none. 
Crosstalk, wow- and -flutter, none. Harmonic distortion, 
0.01 %. Frequency response, DC to 20,000 Hz, ±0.5 
dB. Price of the Mitsubishi unit is $3,600. 

If that's a little steep, just wait a while. Sony will 
soon demonstrate a new black box that converts its 
Betamax videocassette recorder into a super -hi -fi PCM 
audio recorder. Specs and price still unknown, but 
it's scheduled to be unveiled for the Japanese market 
next fall -so an American version can't be too far off. 

Direct -dial CB: Texas Instruments' debut in CB 
manufacture consists of two super -deluxe units -one 
mobile, one base station -with a unique direct -dial, 
or selective calling, feature. Either of the new 
transceivers can activate any other individual TI unit 
when the operator punches in a pre- determined five - 
digit number on the pushbutton keyboard, placing or 
receiving calls on any of the 40 CB channels or 80 
SSB channels. Any five -digit number may be chosen 
as a calling number, and there are 8,000,000 -to -1 

odds against any two users selecting the same code 
in a given area. The radios can also be programmed 
to call the five most often -used numbers by pushing 
a single button. The transceivers employ two micro- 
processors. Prices of the units are over $300. 

New picture tubes: RCA, Sylvania and Zenith are 
offering television set manufacturers new picture tubes 
which makes possible the use of the self- converging 
slot -mask in -line -gun principle in the 25 -inch size 
without a reduction in resolution. All three tubes have 
100 -degree deflection, thereby shortening front -to -back 
depth. The gun is a tri- potential type, the third voltage 
adding sharpness and resulting in an electron -beam 
spot size smaller than that of a conventional gun in 
a regular slot -mask tube. If these large tubes achieve 
set manufacturer acceptance, the slot -mask will have 
captured the TV industry across the board in all sizes, 
resulting in easier -to- manufacture sets which require 
fewer critical adjustments. 

New color TV's: Electronic varactor tuning, automatic 
color circuits and energy- saving chassis are the key 
features of the new 1978 color sets. In most cases, 
this year's changes aren't dramatic, but represent a 

continuation of trends that started in some models 
introduced earlier. Here's a rundown on some of the 
recently introduced lines: 

Zenith -Color Sentry automatic color adjustment 
system is now available in every screen size from 13 

to 25 inches, in 49 of its 55 models. Likewise, you 
can find electronic tuning in all screen sizes, and 22 
models have wireless remote control. No major 
innovations -but rather a spread of high -end features 
throughout the line. 

RCA -The power- saving "Xtended Life" chassis, 
first introduced in 19 -inch models (Radio -Electronics, 
June 1977), has now been adapted to all 25 -inch sets, 
resulting in 25% energy savings in the 27.5 -kV XL -100 
sets and 30% in the 29.5 -kV ColorTrek sets. Varactor 
tuning is in all 25 -inch ColorTrek models; only three 25- 
inch sets lack the ColorTrek automatic color feature. 

Sony- Resting on its laurels this year, with addition 
of only two really new models -a 7.7 -inch battery 
portable color set and a 21 -inch remote -controlled 
varactor -tuned model. Sony's big change came last 
year with the brighter Trinitron Plus tube and the 
addition of electronic tuning to remote models. 

Panasonic -Became the second manufacturer (after 
GE) to introduce a set which automatically adjusts to 
the broadcaster's vertical interval reference (VIR) 
signal to set color and tint. The VIR feature is in one 
19 -inch model. Panasonic also added Color Pilot, its 
own automatic color circuit. Its 25 -inch sets (made 
by Panasonic of Canada) use the new Sylvania 100 - 
degree tri- potential slot -mask tube. 

Sylvania -All the results weren't in at press time, 
but one feature is a new pushbutton- keyboard tuner 
that permits digital random -access tuning of any TV 
channel, accompanied by another series of 
programmable pushbuttons which can be set for the 
viewer's favorite channels for instant recall to bring 
in the channel at a single push of the button. 

Hitachi -Probably America's most elaborate remote 
control is on one 19 -inch set, with 23 pushbuttons 

continued on page 79 
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The world's largest catalog 
of easy-to-build, money - saving 

electronic kits 
tI-ÍKt 

.. 

"few _ "Iew "igyor 

t 
12,35:24. 

a.;.... ._r... 

HEATHKIT MARL ORDE Loca iná' 

Pcwer Supplies Oscilloscopes Frequency Counters VTVM's and VOM's 
Ham Radio Gear Digital Programmable Color TV Hi -Fi Components 
Electronic Clocks and Weather Instruments Learn -at -home Electronics Courses 
Auto, Fishing, Marine and Aircraft Accessories - nearly 400 kits in all! 

Every Heathkit product comes with a fully - 
illustrated, seep -by -step assembly manual that 
tells you everything you need to know to make 
kitbuilding fun and easy. Thousands of people 
have discovered the satisfaction -and savings - of handcrafting a fine piece of electronic 
equipment. You can build it better...let us show 
yoJ how. 

HEATH 

Schlumberger 

Reath Company, Dept. 020 -320, Benton Harbor, Michigan 49022 

Heath Company, Dept. 020 -320 
Benton Harbor, Michigan 49022 

Please rush me my FREE Heathkit Catalog. 
am not on your mailing list. 

NAME 

ADDRESS 

CITY STATE 

CL -635 

CIRCLE 100 ON FREE INFORMATION CARD 
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new s- timely 

Fiber -optic phone link now installed 
in England 

Europe's first high- capacity telephone 
link using laser beams over optical fibers 
was demonstrated in Harlow, England, by 
four European companies of ITT. The 
light- carrying fibers run nearly 6 miles 
through normal underground cable ducts 
between telephone exchanges in Hitchin 
and Stevenage, two towns about 26 miles 
north of London. The fibers are contained 
in a cable 7 millimeters (approximately 74 

inch) in diameter, and can carry nearly 
2,000 simultaneous conversations. 

The 7 -mm diameter optical cable runs 
through normal telephone cable ducting 
between the two towns where post- office 
exchange buildings house the multiplex- 
ing and optical terminal equipment. Two 
repeaters are spaced at 3 -km intervals in 

standard repeater cases in manholes 
along the route. Each repeater point is 

equipped with two regenerators, one for 
each direction of transmission. A total of 
six gallium aluminum arsenide lasers is 

used in the system. 
The optical cable comprises two work- 

ing fibers, a spare fiber, four metal 
conductors (two of which carry the power 
to the repeaters and two of which are 
"order wires" used by technicians) and a 

filler fiber that rounds out the cable. These 
eight cores are grouped round a central 
steel strength member and completely 
sheathed in polyethylene. In spite of its 
novel method of transmission, the new 
system works with standard multichannel 
digital multiplex equipment. 

The new optical telephone link will 
undergo several months of testing with 
speech and test signals, to demonstrate 
the system's ability to handle live tele- 
phone calls, and the suitability for use in 

public telephone networks. 

EIA writes to the President; wants 
action on TV imports 

The Electronic Industries Association, in 

a letter signed by president V. J. Adduci, 
has asked President Carter to give "seri- 
ous and appropriate consideration" to US 
International Trade Commission findings 
that television receiver imports are causing 
injury to the domestic television receiver 
manufacturing industry. Appended was a 

resolution by the EIA Board of Governors 
stating in part: 

The Board of Governors of the EIA 
supports the findings of import injury to the 
U.S. television receiver manufacturing in- 
dustry announced by the ITC March 8, 

1977; and further: 
The Board specifically urges the Presi- 

dent of the United States to give immedi- 
ate, serious and appropriate consideration 
to these specific findings of import injury; 
and further 

The Board of Governors directs the 
President of the Association to pursue this 
matter with the White House in order to 
determine how most effectively to commu- 
nicate the impact of these findings and so 
advise the industry." 

Mobile telephone control head is 
microprocessor controlled 

The new deluxe Motorola Pulsar I1 

mobile telephone head features a number 
of significant technological advances over 
conventional units. It offers pushbutton 
dialing, abbreviated dialing, on -hook dial- 
ing and call processing, recall of last 
number dialed, channel review and select, 
channel number display, and illuminated 
dial pad and graphics. The pushbutton 
pad is located on the back of the handset, 
allowing the subscriber to dial a number in 

safety and with one hand. 

Abbreviated dialing for up to ten 
numbers is available. The numbers are 
programmed by the subscriber from the 
dial pad and can be changed readily. A 

reference directory on the underside of 
the handset identifies the stored numbers 
and their memory locations. On -hook 
dialing allows a number to be entered 
from the dial pad with the handset in the 
cradle and holds the number in the micro- 
processor. Dialing is initiated when de- 
sired, by pressing the SND button. 

There are three modes of operation: 
Home, Roam and Manual. In the Home 
mode, the receiver scans and selects only 
the channels available in the home city. 
The radio is prevented from locking in on 
a foreign channel. In the Roam mode, the 
subscriber selects the channels for the 
city in which he is operating at the time. 
The Manual mode is used in systems 
where there is no automation. 

New pulse generating method 
produces narrower pulses 

A new approach to pulse generation 
that requires only a permanent magnet, a 

short length of specially treated magnetic 
wire, and a pickup coil, produces narrow 
pulses of 1 volt or more, independent of 
the rate of change of the magnetic field. 
Superficially resembling other types of 
generators that depend on a magnetic 
core with a coil around it, plus an 

increasing or decreasing magnetic field, 
its action is quite different. Instead of a 

steady rise in voltage in the coil as the 
magnetic field increases, there is little or 
no change up to a certain threshold level. 
Then the core (Wiegand wire) goes to full 
magnetic saturation, producing a sharply 
defined pulse of fixed width. 

The effect is based on the discovery by 

John Wiegand that by a combination of 
torsional strain and stretching in the 
manufacturing process, a magnetic wire 
of a homogeneous alloy may be made to 
have a hard "shell" that requires a much 
higher magnetic field to change its direc- 
tion of magnetization than does the soft 
inner core. The practical effect is that an 
increasing magnetic field gives rise -once 
a threshold field strength is reached -to a 

sudden large change of flux, which 
induces a voltage pulse in a pickup coil 
wound around or close to the Wiegand 
wire. 

A typical Wiegand wire could be about 
an inch long and 10 mils (.01) inch in 

diameter. A pickup coil of about 1,000 
turns of No. 38 wire (more or less, 
depending on the application) would 
produce the voltage. Such a wire would 
produce a 1.5 -volt pulse with a width at 
half amplitude of about 20 psec. For most 
applications a magnetic field of as little as 

100 to 150 oersteds is ample, permitting 
the use of a very small magnet. 

A wide range of applications is possi- 
ble-a large number of devices using 
pulses can be improved by the constant - 
voltage, non -rate -dependent characteris- 
tics of the Wiegand wire. In a rotating 
system -for example -such as a tachom- 
eter or electronic ignition equipment, the 
voltages produced by an ordinary magnet- 
ic pickup varies with speed -with the 
Wiegand wire it is constant at all 

speeds. 

New York Consumer Hi -Fi Show to 
go into new quarters 

The 1977 Consumer Hi -Fi Show, Sep- 
tember 16, 17 and 18, will be held at the 
Sheraton Inn, 42nd Street and Twelfth Ave- 
nue, New York, NY. The new location, 
states show president Charles Ray, offers 
many conveniences, including inside hotel 

continued on page 12 
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ShakesDeare's 
Biq 
Wär 

StickTM AnteO 
l d famous 

performance. 
And right in yo 
own backyard 

Punch out the big signal from E '1 feet 
up with Shakespeare's Big Stick. T_ omni- 
directional fiberglass base station ar enna 
that outperforms anything on the 4 chan- 

. nel band. = lltuxainating 12 tirr -s 
more capte area. And sear c ng 

lithe signal energy out to the 
horizon in a unique., low an.3 

radiation pattern. 
This half -wave coaxial sleeve El enna 

incorporates excl issve Shakespeare engi- 
neering in fiberglass to outrange tal r, 
heavier metal antennas under all coi di- 
-ions.. Withstanding _ce and winds -i ' to 

125 MPH with no damage to u r reception. And pretuned to a ow 
SWR over the 40 channel ba d 

Move up for the big gain with S ake- 
speare's Big Stick. Pretes7-ed.No g-:- und 
°adaals. Works anywhere with any le gth 
of cable. Also availalpde in a low cos_, - 
piece model, Big Stick II. 

/$`ice'- 

The best antenna going. And, 

Big Stick. Style 176 
Used as part of this :ountry's DEW 
line defense system. than $45. 

Shakesp giare Comps c Antenna 
Group F O. Box 24E. 
Columbia, S.C. 29.O: 
In Canada: 
Len Flnkierr. Ltd., 
Ontano. 
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Learn digital =Muter 
NRI is the only 

school to train you 
at home on a real 
digital computer. 

Learn computer design, con- 
struction, maintenance and pro- 
gramming techniques on your 
own programmable digital com- 
puter. 

Qualified technicians are 
urgently needed for careers in 

the exciting new field of digital 
and computer electronics ... 
and the best way to learn digi- 
tal logic and operations is now 
available to you in NRI's Com- 
plete Computer Electronics 
Course. 

This exclusive course trains you 
at home on your own digital 
computer! This is no begin- 

ner's "logic trainer ", but a 

complete programmable digital 
computer that contains a 

memory and is fully automatic. 
You build it yourself and use 
it to define and flow -chart a 
program, code your program, 
store your program and data 
in the memory bank. Press 
the start button and the com- 
puter solves your problem and 

displays the result instantly. 

The NRI digital computer is one 
of 10 kits you receive in the 
NRI Complete Computer Elec- 
tronics Course. You build and 
use your own NOM, and 
experiment with NRI's exclusive 
Electronics Lab. You perform 
hundreds of experiments, build- 
ing hundreds of circuits, learn- 
ing organization, operation, 
trouble- shooting and program- 
ming. 

New NRI Memory 
Expansion Kit 
The Model 832 NRI Digital Corn - 
puter now comes with a new Mem- 
ory Expansion Kit. Installed and 
checked out in 45 minutes, it dou- 
bles the size of the computer's 
memory, significantly increasing the 
scope and depth of your knowl- 
edge of digital computers and pro- 
gramming. With the large -scale IC's 
you get the only home training in 

machine language programming 
... experience essential to trouble- 
shooting digital computers. 
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electronics at 110m@. 
E 

NRI offers you five 
TV /Audio Servicing 
Courses 
NRI can train you at home to ser- 
vice Color TV equipment and 
audio systems. You can choose 
from 5 courses, starting with a 
48- lesson basic course, up to a 
Master Color TV /Audio Course, 
complete with 
designed- for -learning 
25" diagonal solid state 
color TV and a 4- 
speaker SQ" Quadra- 
phonic Audio System. 
NRI gives you both TV 
and Audio servicing for hundreds 
of dollars less than the two 
courses as offered by another 
home study school. 

All courses are available with low 
down payment and convenient 
monthly payments. All courses 

provide profes- 
sional tools and 
"Power -On" 
equipment along 
with NRI kits 
engineered for 

training. 
With the 
Master 
Course, 
for 
instance, 
you build 

your own 5" wide -band 
triggered sweep solid 
state oscilloscope, digi- 
tal color TV pattern gen- 
erator, CMOS digital fre- 
quency counter, and 
NRI electronics Discov- 
ery Lab. 

"Trademark of CBS Inc. 

NRI's Complete Communications Course 
includes your own 400 -channel 
VHF transceiver 
NRI's Complete Communications 
Course will train you at home for 

one of the 
thousands 
of service 
and mainte- 
nance jobs 
opening in 
CB; AM and 
FM trans- 

mission and reception; TV broad- 
casting; microwave, teletype, 
radar, mobile, aircraft, and marine 
electronics. The complete pro- 
gram includes 48 lessons, 9 spe- 
cial reference texts, and 10 train- 
ing kits. Included are: your own 
"designed- for -learning" 400 - 
channel VHF transceiver; elec- 
tronics Discovery Lab"; CMOS 
digital frequency counter; and 
more. You also get your all 

important FCC Radio -telephone 
License, or you get your money 
back. 

CB Specialist Course 
also available 

NRI also Mi 
offers a 37- lesson course in CB IF 
Servicing with your own CB Transcei4e_ AC 
power supply, and multimeter. Also ir:i led 
are 8 reference texts and 14 coachin > ills 
to make it easy to get your Commesc ; 

Radiotelephone FCC License. 

You pay less for NRI training and >u 
get more for your money. 
NRI employs no salesmen, pays no om- 
missions. We pass the savings on :o you 
in reduced tuitions and extras in the way 
of professional equipment, testing nrru- 
ments, etc. You can pay more, bu you 
can't get better training. 

More than one million students have 
enrolled with NRI in 62 years. 
Mail the insert card and discover f r your- 
self why NRI is the recognized leale in 
home training. Do it today and get started 
on that new career. No salesman ail call. 

If card is missing write: 

NRI 
NRI SCHOOLS 
McGraw -Hill Continuing 

WI FA Education Center 
C- ..160 3939 Wisconsin Avenue 

Washington, D.C. 20016 
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lii CW Er t I rnel continued from page 6 

parking plus three large parking fields in 

the immediate vicinity. 
Another advantage is practically "at -the- 

curb" service of three principal bus lines, 
the 42nd St. crosstown, the 34th St. cross- 
town and the 49th /50th St. crosstown. 

The area is at the hub of the new feder- 
ally sponsored Westway and within blocks 
of present access to upper Manhattan and 
other New York City boroughs, to Hudson 
River tunnels and New Jersey bridges, and 
to westward and northbound roads into 
Westchester County and Connecticut. 
Also, the Circle Line boat pier on the 
Hudson River, is diagonally across from the 
Sheraton. 

National Service Convention in 
Florida, August 16 -21 

The National Electronic Service Conven- 
tion, sponsored by the National Electronic 
Service Dealers Association and the NES- 
DA Florida Chapter /Orange County, opens 
Tuesday, August 16, and runs through Sun- 
day, August 21, at the Sheraton Towers 
Hotel, Orlando, FL. Besides the regular 
annual meeting, there will be special social 
and entertainment events, the National 
Business School, the National Technical 
School, a golf tournament, addresses and 
discussions with government and industry 
spokesmen, the annual trade show The 
Magic Kingdom of Electronics," and many 
other events. 

The $40 registration fee includes admis- 
sion to all meetings, workshops and fúnc- 
tions. The following special fees will be 

charged: A $15 golf tournament fee for 
carts and refreshments; the Profitable Ser- 
vice Management School requires $20 for 
members and $40 for nonmembers; and a 

fee of $10 is required for the Technical 
Schools, including the luncheon. 

Registration will be on Tuesday, August 
15. The rest of the day can be devoted to 
social activities with family, friends or busi- 
ness associates. 

The Profitable Service Management 
School and the Technical School are 
scheduled for Thursday. The PSM School 
features business management, and will 
cover typical business -related problems. 
Attendees will have an opportunity to tell 
how they confronted such problems, and 
will participate in round -table solution -find- 
ing discussions. 

The Technical School (College of Service 
Knowledge) will hold ten simultaneous ses- 
sions to be repeated four times during the 
day. Several subjects will be covered. 
"Servicing CB" will be discussed by Forest 
Belt, and "Fundamentals of Logic Cir- 
cuits," by Ken Parese. The national service 
managers and field representatives of 
Quasar and Sony's Betamax will instruct on 

the special features and peculiarities of 
their products. Precision Tuner Service will 

examine tuner problems. Larry Steckler, 
editor of Radio -Electronics, will address 
the noon luncheon on the subject, "Out- 
look for the Service Business for the Next 
Five Years." 

The special Trade Show on Friday will be 
a top feature of the convention. In addition 
to manufacturers' booths, displaying new 
product lines, service and test equipment, 
there will be 25 booths devoted to NESDA 
projects, troubleshooting contests, ser- 
viceability inspections and "How To" exhi- 
bits. 

A Licensing Seminar is planned for all 

involved in or interested in state or local 
licensing programs. Service dealers and 
technicians will find out how registration 
and licensing work in their areas. 

For further information and details, con- 
tact NESDA, 1715 Expo Lane, Indianapolis, 
IN 46224. 

CB license applications number 
nearly one million per month 

The Federal Communications Commis- 
sion reports that CB license applications 
received during last January numbered 
close to one million, breaking all monthly 
records and approaching the annual record 
of only a few years ago. 

John Sodolski, head of the Communica- 
tions Division of the Electronic Industries 
Association, hailed the addition of 17 new 
channels to the band as "coming just in 

time." These, said Sodolski, provide 
CB'ers with "74% more channel availabil- 
ity than the old 23 channels. Without the 
additional channels, congestion in urban 
areas would have become first annoying, 
then intolerable." 

But even with millions of CB sets being 
added each year, be believes that "almost 
everyone agrees it will take a long time to . 

crowd the additional channels to the same 
extent as the original 23." 

Buyers are getting bargains in 23- 
channel CB radios 

Many first -time CB purchasers are rush- 
ing to take advantage of the low prices on 
23- channel CB models, according to John 
Sodolski, staff vice president of the 
Communications Division of the Electron- 
ic Industries Association (EIA). Dealers 
must close out their stocks of 23- channel 
radios which do not meet the higher stan- 
dards that apply to 40- channel radios 
before January 1. Therefore some fantas- 
tic bargains are available in the 23- 
channel models. 

"There's never been a better time to 
buy a new CB radio," says Mr. Sodolski. 
He also notes "a growing demand for the 
new 40- channel units, particularly in 

urban areas where the lower 23 channels 
have been overloaded." R -E 
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new grounds 
to buy Ungar 

New OSHA" 
#750 Three -Wire 
Groundec Haidle 
is easy to use, 
lightweigl-t and 
biomechanically 
designed to remain 
cool and 
comfortable during 
continuous use. 

Unga's new "S" 
and `1-IP" steel, 
thr- ac- tocetier 
heaters taie+ -tit 
firmly into -hie 
handle and ere 
avai able in sere s 

wa-t3aes and t,ip 
1. For thread -an 
Stancard _ire ti s 
2. Integral hea:E 

Unique, 
spring -loaded heat 
reflecting ground 
plate eliminates 
electrostatic tip 
potential. 

The raw load- 
modulated "HP-' 
Higl- Perform 
Sei Heaters. 
respcnd 
aulcnatic all? IC 
temperature 
changes enc 
prcavi :e the eapac 
of nruch IErger i.Q 

Heat resistant, 
three -wire, flexible 
cord and NEMA 
plug assure long 
life, easy handling 
and a positive 
ground from tip to 
plug. 

Division of Eldon Industries, frac. / 233 East Manville ! Compton, CA 90220 

7IRCLE 25 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


BITS. BYTES 
& BALONEY! 
For all of you non -aficionados of the Computer 
Art.... 
BIT - an electrical signal or logic level (like 
the zero or one of the Binary numbering system) - Motorola's M6800 is an 8 -bit MPU. 

BYTE - a set of eight electrical signals, or 
logic levels (bits) - The M6800 is capable of 
addressing 65,000 bytes of memory. 

BALONEY - the state -of- the -MPU -art that says 
that you must be a trained computer expert to 

use a Microprocessor in a practical manner. 
More and more "individuals" are becoming self - 

styled computer 'experts' at home, with their 
own MPU kits. They are doing things that others 
said, "couldn't be done," (just because they 
forgot to ask). 

NOW'S YOUR CHANCE - for only $235.00 (plus 
$5.00 postage and handling) you can order your 
MOTOROLA M6800 MICROPROCESSOR EVALUA- 
TION DESIGN KIT, directly from Motorola. 

IT'S A COMPLETE KIT - the MEK6800D2 Kit 
has all the parts necessary to complete the sys- 

tem and get "On The Air," except for the Power 
Supply. It includes: 

o (1) MC6800 Microprocessing Unit 

o (2) MCM6810 - 128 x 8 Static RAMs 

o (2) MC68201 - PIA's 
o (1) MC6830L - Program ROM 

o (1) MC6850L - ACIA 
o (2) Printed Circuit Boards 
o (1) MC6871 - Clock 
o (1) 6 -Digit Seven Segment Display 
o (1) 24 -key Keyboard 

o Complete kit of resistors, capacitors, 
sockets, circuits, etc. All the parts 
necessary to the system, but the Power 
Supply. 

THE M6800 MPU KIT FEATURES 
o 24 -key Keyboard 

o 7 Segment Display 
o Cassette Interface 
o EROM Expandable 
o RAM Expandable 
o Wire Wrap Capability 
o Parallel & Serial 
o Interface Capability 
o Single 5 -Volt Supply Required 

o Layout on Boards 

o Documentation 

IF YOU'RE READY FOR 
A MICROPROCESSOR - THE M6800 IS 
READY FOR YOU! 
Send your order in today 
for one of the most 
powerful MPU Kits on 
the market. Fill in the 
order form below and 
mail it with your check 
to: 
MOTOROLA 
MPU KIT SALES 
Department RE 
P.O. Box 27605 
Tempe, AZ. 85282 

e 
I have enclosed $235.00 plus $5.00 shipping and 
handling (add applicable state and local taxes) in 
check or money for each MEK6800D2 Micro- 
processor Design Kit II. Please send - Kit(s). 

NAME 

ADDRESS 

CITY 

STATE ZIP 
Please print clearly - Make checks payable to 
Motorola Inc. 

QMOTOROLA 
Semiconductor Products Inc. 

CIRCLE 27 ON FREE INFORMATION CARD 

etlers 
MICROCOMPUTER WORKSHOP 
For those of your readers that are inter- 

ested, a seminar program will be held in 

September at the Virginia Polytechnic 
Institute and State University, Blacksburg, 
VA. Dr. Peter Rony, Dr. Paul Field and I 

will direct the courses. 
Featured will be two workshops: The 

first, held on September 13 and 14, will be 
based on small -scale amd medium -scale 
TTL integrated circuits. Many hours of lab 
time with individual breadboarding sta- 
tions and in -depth lectures will be 
provided. The second workshop concerns 
itself with microcomputer interfacing, and 
will be held September 15 -17. Available 
for participant use will be over 20 oper- 
ating 8080 microcomputers. 

Both workshops will be held at the Insti- 
tute's Extension Center in Reston, VA 
(near Dulles Airport). For more informa- 
tion, write: Dr. Norris Bell, Virginia Poly- 
technic Institute and State University, 
Blacksburg, VA 24061, or call (703) 951- 
6328. 
DAVID G. LARSEN 
Blacksburg, VA 

MORE ON THE LOGIC PROBE 
I built Larry Fort's probe for testing logic 

circuits ( "Tone Probe for Testing Digital 
IC's ", March 1977 issue) and would like to 
anticipate some letters you may get on the 
specified 100 -ohm speaker. Use any 
speaker. I used an unmarked 4- or 8 -ohm 
speaker, a 100 -ohm resistor and a 25 -11F 

capacitor. If you want to get fussy, replace 
R1, R2 and R6 and R5 with 100K and 500 - 
ohm pots adjusted for optimum perfor- 
mance. They'll run about 70K to 80K and 
350 to 400 ohms. However, I built mine 
with the values specified and only a 
speaker change. Everything worked fine. 
L. G. 
Pompano Beach, FL 

Larry Fort's digital probe can be modi- 
fied to include a volume control as shown 

33pF l000llm 

3.3 or B oñrl 
OS Watt 

in the schematic. As a high school physics 
teacher, articles on building digital equip- 
ment are most appreciated. Keep it up! 
PHILIP REHBERGER 
Oshkosh, WI 

NEW FORCE EXPLAINED? 
Peter Lefferts very effectively answered 

some of the easier questions in "A New 
Force Answered" (Letters Column, April 

1977 issue). He did not inform us of a 

permanent magnet that has a magnetic 
field similar to the field around a current 
carrying conductor. 

By using a solder gun and a flexible 
copper wire he correctly points out the AC 
energized copper wire will be pulled 
toward the iron bar or sheet. If he reduces 
the iron bar to an iron wire, such as 
described in "A New Force" (Letters 
Column, Oct. 1976 issue) he could have 
found a new force. If DC is fed to the 
flexible wire the wire would not only be 
pulled to the iron wire but also the copper 
wire would twist so it was at right angles 
to the iron wire. 

More important than either letter, if we 
insert any iron, be it wire, bar, ball or 
sheet, into a magnetic field there is no 
longer a magnetic field beyond the iron. A 
permanent magnet causes a field to 
appear and inserting iron into this field 
causes the field to disappear from a given 
space so we can make magnetic waves. 
We know of no wave phenomena from 
which we can't extract energy. We may 
not have an energy crisis if today's 
magnets are truly permanent or have 
infinite energy and we can make waves by 
inserting and removing iron from the 
magnet's static field. 
JOHN W. ECKLIN 
San Martin, CA 

2650 CORRECTIONS 
With regard to my construction article 

on the 2650 Computer System (Radio - 
Electronics; April, May and June 1977 
issues) I have the following corrections: 

1. In the timing chain and sync gener- 
ator section of the schematic, the center 
pin of IC61 -a is hooked to 5 volts rather 
than All. On the same diagram, R9 should 
be labelled as 330 ohms rather than 100. 

2. On the cassette interface diagram, 
there is no connection between IC74 pins 
6 and 1. Also, to improve the cassette's 
reliability, IC25 was changed to a 74132 (a 
Schmitt trigger) and C4 was removed. 
Also, IC73 -b was disconnected from pin 
10 of IC76. This allows the removal of C13 
and R20. 

3. On the parts list, IC26 is listed as a 

9344. Its actual part number is 9334, 
which is a bit -selectable output port, not 
the multiplier listed. 

4. The cost of the predrilled and etched 
circuit board is actually $40 instead of 
$30. Also there is a $3 postage fee. 

5. The third paragraph under "Theory of 
Operation" explains how the processor 
and the display share the same RAM. 
Instead of this arrangement, the OPAK pin 
of the processor is grounded, and it is 

allowed access to the display RAM 
anytime. The processor, therefore, has 

continued on page 16 
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THE FEELm 
OF Mill 
The Realistic Mach One isn't just for your ears! 

Multicell midrange horn 
Provides a true spatial image. 
Smooth 800 -8000 Hz response 
for a "live" presence. 

Heavy -duty tweeter horn 
Delivers crisp and clean highs 
from 8000 to 25,000 Hz. 

Treble, midrange L -pads 
Calibrated controls for precise 
adjustment of response to suit 
room acoustics. 

Oiled walnut veneer 
We make speaker positioning 
easy by including a cabinet with 
the look and feel of fine furniture 
-so the Mach One looks great 
anywhere! 

Removable grille 
The sturdy grille frame snaps on 
and off for easy access to the 
response controls. 

Massive 
15" woofer 

The acoustic suspension 
large- excursion cone has 
an effective radiatirci 
area of over 100 squa-E 
inches -the equivalent c- 
a huge air -pump - fo- 
bass you can feel all the 
way down to 20 Hz. The 
four -layer voice coil is 
wound on .a brass form fo- 
heavy power handlinçi 
capacity -over 100 watts 
peak program material 

A great loudspeaker doesn't just please your ears. It reproduces deep bass 
with a power and punch your entire body feels ... it recreates the live 
ambience so accurately that when you close your eyes, you're on location" on 

that auditorium, concert hall or night spot ... and it delivers top performance 
with both moderate and high -powered amplifiers. If you think we're talkling 
about a $400 speaker, you haven't experienced the Mach One. For under 
$200 each *, you get incredible "live theatre" sound from a name you can 
depend on Realistic. Backed by 56 years in audio design, manufacture.. 
sales and service. So bring in your favorite record for a Mach One 
audition, and discover the feel of music. 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftadue IhaeK 
A TANDY COMPANY FORT WORTH, TEXAS 76107 

OVER 5000 LOCATIONS IN NINE COUNTRIES 

These two credi- (er s 

honored at most Rack, 5 acks. 
*Price may vary at indu dual 

stores and dealers 
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LETTERS 
continued from page 14 

priority over the display as far as access- 
ing the on -board RAM is concerned. 

6. In the parts placement diagram of the 
article, the lower potentiometer should be 
marked R22 rather than R20. Also, a D8 is 
on the diagram; it should be R18. 

Many thanks to all those readers who 
helped me find these errors. 
JEFFREY ROLOFF 

PROJECT SUGGESTIONS 
I've built some of the projects that 

appeared in Radio -Electronics and found 
them rewarding and useful. However, 
there are some other projects that I'd like 
to see appear that I think would be of 
interest to your readers: 

1. An intercom system that uses the AC 
power line as the carrier and can be 
plugged into any AC receptacle. Although 
there are some similar intercoms availa- 
ble, what I was thinking of is circuitry that 
would enable several apartments or 
homes to use their respective units 
without interference with each other; 

2. A battery charger that could charge 
several battery sizes simultaneously; 

3. A circuit monitoring the AC line that 
would be sensitive to a power failure. 
During a failure, it would automatically 
switch the attached circuit to battery, and 
then back to AC when power was 
restored; 

4. A 6- and 12 -volt battery charger that 
could be adjusted for a specific voltage 
range and left connected all the time. This 
battery could be connected to the 
previous circuit and be used only during 
power failure. 
NORBERT BACTOWSKI 
Los Angeles, CA 

ELECTRONIC JOURNAL 
I have an announcement that should be 

of interest both to you and your readers. 
The Washington D.C. Amateur Computer 
Society has announced publication of the 
first "electronic journal" available via a 

computer link to anyone in the U.S. having 
a computer terminal and a phone coupler. 
No "password" or account number is 
necessary. 

The Journal is published once a month 
on the DEC System -10 of the Catholic 
University of America and is stored in the 
university's computer center as a "free 
access" text file. To get it, dial 202 -635- 
5710 for a 110 Baud line, or 202 -635 -5730 
for a 300 Baud line. 

The DEC System -10 responds with its 
answer tone. Activate your modem, then 
hold down the control key and type a 

"C." The computer should echo an up- 
arrow and a "C." If it doesn't, try doing it 

several times; if nothing happens, perhaps 
the computer is either down for mainte- 
nance or has "crashed" due to some 
problem. Try calling again later. If you get 
the proper echo (the up -arrow and "C "), 
then type "I," followed by a carriage 
return. The system monitor will tell you 

who, what, when and where it is; some- 
thing like this: 

CATHOLIC U. 507B20 19:39:01 TTY60 
SYSTEM 95 

The monitor will then type a period on the 
next line, indicating that you're talking 
with the timesharing monitor and that it's 
waiting for instructions. To get the Jour- 
nal, type "HELP WACS" followed by a 
carriage return, and the computer will 
proceed to type it out. 

If you're going to read the Journal on a 
TV Typewriter display instead of printing 
on a hardcopy device, just tape the phone 
output so you can replay the Journal 
when you want. You can stop the output 
any time -just type "Control -O" (hold the 
control key down and type "O. ") 

In this "electronic mail service," the 
program runs on a timesharing system 
that moves the information stored in a disk 
file to a serial communications port. Since 
the service uses computer time made 
available by the university, it would be a 
good idea not to use it during regular 
business burs -late at night (using 
WATS lines, perhaps) or weekends would 
be preferable. 

You can also get the Journal in printed 
form. It differs from the on -line version 
slightly -if a picture of "Snoopy" is on the 
cover page, it is omitted from the elec- 
tronic version. 
ROBERT JONES, Director 
Washington Amateur Computer Society 
4201 Massachusetts Ave. 
Washington, D.C. 20016 R -E 

A"bestseller" 
you'll never put down. 

It's RCA's all new 1977 "Top of the Line" SK Series 
Replacement Guide. The most comprehensive list to 
date of transistors, rectifiers, thyristors and integrated 
circuits - 381 RCA types, including 68 brand new, that 
will replace 123,000 domestic or foreign semiconduc- 
tors in entertainment and industrial equipment. The 68 
new types have enabled us to increase our replacement 
capability by over 11,000 additional industry devices. 
You can't afford to be without it.The 1977 Replacement 
Guide is a complete, accurate information source for 
your Solid State replacement needs. The book repre- 
sents thousands of hours of engineering know -how. 
Keep in mind, too, that RCA SK replacement semi- 
conductors measure up to strict AQL standards. 
Get yours now. RCA's SK Replacement Guide. Contact 
your RCA Distributor. Or send $1.50 (check or money 
order) to RCA Distributor and Special Products 
Division, PO Box 85, Runnemede, NJ 08078. 

n cii SK Replacement 
Semiconductors 
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Portable 
31/2Digit 

DMM 

The 
Model 175 

From 
Data 

Precision 
$189 

Compicfr, 

Model 175 on Bench Stand 

High performance. 
The Model 175 gives you 32 ranges of mea urmment 
capability, six functions, 0.1% DCV accuracy ;uar- 
anteed for a full year, and 100 microvolts reso ution. 
You can measure DCV from x-100 microvolts :o 
±1000V, ACV from 100 microvolts to 500V with a 
frequency response of 30Hz to 50kHz, DC Current 
from ±100 nanoAmps to ±2A, AC Current fmm 100 
nanoAmps to 2A with a frequency response c f 30Hz 
to 50kHz, and Resistance from 100 milliohrls to 
20 Megohms with two excitation voltages. 

Superb portability. 
All this performance has been designed into :an 
instrument that's remarkably small (13/4 "H x 51'W 
x 31/2'D, 34 cu. in.), light (22 oz.), and rugged. And 
the Model 175 delivers lab accuracy anywhere you 
take it. It operates from an AC line, or recha rg eable 
NiCd batteries provide 6 hours of in -spec operation. 
(Both are included in the price, of course.) And the 
175 automatically recharges whenever line -connected 
whether switched on or off, so it's always mady to go! 

Hi /Lo resistance measurement. 
This special resistance measurement functior allows 
you to measure with Hi excitation of 2.5V (exi eeds 
semiconductor forward threshold), and Lo ex :ita- 
tion, 300mV (below silicon junction thresholc ), for 
in circuit resistance measurement without: turning 
on semiconductor junction. No need to unsol jer 
components. 

Overload protected! 
For exceptional safety. All DCV ranges can tae 
±1000V, all ACV ranges to 500V, all Resistance ranges 
up to 250V... continuously- without loss of calibra- 
tion or damage to the instrument. Current ranges are 
protected by a 2A fuse easily accessible in a tc st lead. 

And more! 
100% Overrange! 
Automatic Zero! 
Big, Bright 0.43" LED display! 
Recharge Indicator 

The Model 175, complete, is only $1E9! 
Everything you need to put the Model 175 :n o 
immediate operation is supplied with the instrument: 
the rechargeable NiCd battery module, line cord 
with recharger, a pair of test leads, alligator c. ips, 
carrying case, and complete test documentation .. . 

And, if you should want to make your 175 eV mn more 
versatile, optional accessories such as a high voltage 
probe, AC current clamp, mini -to- standard t anana 
adaptor, pedestal stand, rack mount, delu c 1!ather 
case, and high impact carrying case are avails ble. 

For complete information on these and other Data Precision instruments or a dernc nstration, 
contact your local Data Precision representative or Data Precision Corporation, Audubon 
Road, Wakefield, MA. 01880 USA (617) 246 -1600. TELEX (0650) 949341. 

The Model 175 is available from stock at local representatives. 

DATA PRECISION U.S. REPRESENTATIVES 
AL (205) 533-5896 IL (312) 593-0282 NJ (S) (215) 674-9600 TX (N) (21.1) 234-4137 
AZ (602) 253-6104 IN (317) 293-9827 NM (800) 528-4512 TX (S) (''1:.) 461-4487 
CA (N) (408) 733-8690 MA (617) 245-5940 NY (N) (315) 446-0220 TX (W) (51:`) 837-3881 
CA (S) (714) 540-7160 MD (301) 622-4200 NY (S) (516) 482-3500 UT ('30(I) 528-4512 
CO (800) 528-4512 MI (313) 482-1229 NY (S) (212) 395-7177 VA Nolo 638-2720 
CT (203) 693-0710 MN (612) 781-1611 OH (N) (216) 331-0900 WA (201.) 763-2210 
FL (N) (813) 294-5815 MO (816) 358-7272 OH (S) (513) 433-8171 
FL (S) (305) 491-7220 NC (919) 787-5818 OK (918) 936-3631 
GA (404) 945-4222 NJ (N) (800) 645-8016 OR (503) 238-0001 

q:95ATA PRECISION 
...years ahead 
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Go alter 
the best 

of everything. 

Don't settle for less. Especially when it comes to 
electronics training ... because everything else in your life 

may depend on it. That's why you ought to pick CIE: 

www.americanradiohistory.com
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you've probably seen ad- 
vertisements from other 

electronics schools. Maybe you 
think they're all the same. 
They're not 

CIE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 

Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That s why it makes so much 
sense to go with number one ... with 
the specialists ...with CIP! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here arc 
some of the ways we hang onto it .. . 

Our step -by -step learning 
includes "bands -on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto-Progranuned® Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. That's why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered- sweep, 
solid -state oscilloscope you build 
yourself -and use to practice trouble- 
shooting. Or a beauty of a 19 -inch 
diagonal Zenith solid -state color TV 
you use to perform actual service 
operations. 
Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists.And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 

Pick the pace that's right 
for you. 

CIE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If VOW re a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back - 
the sane day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government- certified proof of your 
specific knowledge and skills! 

More than half of CIE's course. 
prepare you to pass the government - 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 
For professionals only. 

CIE training is not for the hobby- 
ist. It's for people who are willing t 
roll up their sleeves and go to work 

. to build a career. The work can be 
hard, sure. But the benefits arc 
worth it. 

Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any gut s- 
tions you may have. 

Mail the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1776 Et&s- 
17th Street, Cleveland, Ohio 44114 

Patterns shown on 1V and oscilloscope screens are simulated. =--- N- _- -- --MN I 
Cleveland Institute of Electronics, Inc. 
1776 East 17th Street. Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

U YES ... I want the lest of everything! Send me my FREE CIE school 
catalog- including details about troubleshooting courses -plus my FREE package 
of home study information. RE 15 

Print Name 

Address Apt 

City 

State Zip 

Age Phone ( area code ) 
Check box for G. I. Bill information: Veteran Active Duty 
MAIL. TODAY! 
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equipment report 
Heathkit /T- -7400 Digital IC 
Tester 

CIRCLE 50 ON FREE INFORMATION CARD 

WHEN YOU HAVE TO SERVICE EQUIPMENT THAT 

contains IC's, it is very convenient to be able to 
remove a questionable IC from its socket and 
run an out -of- circuit test. The /T- -7400 tests 
RTL, DTL, TTL, ECL, and CMOS IC's in 
dual -inline packages with up to 16 pins. 

An IC test socket is mounted in the center of 
the front panel. The user pulls the upper 

section of the I 6-pin socket up to open the 
contacts. IC's are then easily inserted, even if 
their pins are somewhat out of alignment. 

Each one of the 16 -pins is directly con- 
nected to banana jacks that can, in turn, be 
connected to external equipment or to other 
jacks on the tester with jumper leads. 

Two switches control each IC terminal. One 
switch has three positions and the other has 
two positions. Each position of the three -posi- 
tion switch serves one of two functions. The 
function is selected with the two position 
switch. For example, the three -position switch 
will select either 5V, STEP or OFF. However, 
moving the two -position switch to the other 
position allows the three -position switch to 
select either GND, GND or GAS DISC. 

When the switches are positioned so the 5- 

VOLT function is selected, the corresponding 
IC terminal is connected directly to the power 
supply. Though labelled 5 volts, the power 
supply bus can be set to either 3.6 or 5.0 volts 
by a single switch located at the top of the 
panel. 

The STEP function connects the IC terminal 
to a bus that originates from a single mercury - 
wetted pushbutton STEP switch. Mercury -wet- 

ted switches do not bounce and debouncing 
circuitry is unnecessary. The STEP switch is in 
series with a resistor divider made up of two 
100 -ohm resistors. Depressing the switch gen- 
erates a voltage -step equal to half the supply 
voltage (2.5 or 1.8 volts respectively). All IC 
pins that you have selected for step function 
are stepped simultaneously because of their 
common -bus hookup. Inadvertently selecting 
the STEP function for an IC output -pin will 
cause that pin to drive all other pins similarly 
connected. At times this might be useful to 
jumper an output to an input without external 
wiring. 

The OFF function disconnects the IC pin 
from the supply and step buses. However, in 
all three positions (5V, STEP and OFF), the IC 
pin is connected through a 22K resistor to the 
base of an indicator -driver transistor in paral- 
lel with a 68K resistor to ground. This is 
particularly significant when testing CMOS 
circuits since the resistors effectively hold the 
pin at ground potential. 

Each IC terminal has its own neon indicator 
driven by a high -voltage indicator driver tran- 
sistor. This transistor is required to interface 

continued on page 24 

Great Jumpers are here: 
State of the art flat cable connector .ssemblies ... at affordable prices. 

Great Jumpers come to you fully pre - 
ssembled and fully pre- tested. Cable strain 

reliefs are integral to the molded -on con- 
nectors. And we've designed in complete 
line -by -line probeability with probe access 
ports behind each contact. 

Our connectors are industry standard; 
two parallel rows of contacts, spaced 
every .1". 

Great Jumpers come in five popular cable 
widths: 20, 26, 34, 40 and 50 lines wide, and 
in lengths ranging from 6" to 36 ". 

Available now at the distributor near you 
who carries the A P Products Faster and 
Easier Line. 

Our distributor list is growing daily. For 
the name of the distributor nearest you call 
Toll -Free 800 -321 -9668. 

Send for our complete A P catalog, the 
Faste.: d 

AP PRODUCTS INCORPORATED 
Box 110.72 Corwin Drive, Painesville, Ohio 44077 
(216) 354 -2101 TWX: 810- 425 -2250 

CIRCLE 5 ON FREE INFORMATION CARD 
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GTE Sylvania. Electronic Components Group, I00 First Ave.. Waltham, MA. 02154. 

We've got 
the longest running feature onTV. 

Our Color Bright 85 picture tube warranty is the 
longest in the industry. We can offer it because 
we're confident that a Color Bright 85 picture tube 
will probably last longer than five years. 

The warranty is a great selling tool that builds 
customer confidence in your quality work. Plus, it 
lets you form a long -term customer relationship 
with each picture tube you replace. 
'Limited warranty, naturally. It does not cover labor for replacing a tube. 

The Color Bright 85 picture tube offers economy 
with the high quality standards you expect from 
Sylvania. Couple that with the new 5- year warrarty* 
and you'll find the Color Bright 85 is an easy sale. 

And it can be better for you in the long run. 

CEO SYLVAN I A 
23 
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EQUIPMENT REPORT 
continued from page 2' 

the low- voltage IC's being tested to the high - 
voltage neon indicator. 

When the two - position switch is slid into its 
other position, the three -position switch can 

select the GND, GND or GAS DISC functions. 
When the GAS DISC function is selected, the 
driver transistor is cut off and the neon indi- 
cator is connected directly to the IC terminal 
for testing high -voltage IC's such as gas - 

discharge drivers. The two redundant GND 

functions ground both the IC terminal and the 
banana jack. 

The user must be thoroughly familiar with 
the operation of the two slide -switches. Posi- 

tioning both switches so that the GAS DISC 

function is selected will place up to 60 volts on 

the IC terminal. This can cause permanent 
damage to a low- voltage IC. Heath's recom- 
mended procedure is to move the three -position 
switch before the two- position one. 

The IT -7400 power supply contains an 

isolation transformer for safety purposes. The 
primary can be connected so 120- or 240 -volt 
AC power sources can be used. One secondary 
winding feeds a voltage doubler and 1./A7805 

regulator to produce the 5 volts that supplies 
power, the step switch and the high logic -levels 
to the IC under test. Regulation holds the 
voltage to ± 5% at currents under 300 mA. 

The testing procedure is simple and obsoles- 
cence proof. Signals are applied to exercise the 
functions of the IC that are described in the 
data sheet associated with the IC. To check a 

simple gate, the various input combinations 

are applied and the outputs checked against 
the truth table. 

Counters are checked by connecting the 
appropriate pins to ground and the power 
supply, and then stepping the counter input 
while observing the state of the various output 
terminals. 

The IT -7400 cannot precisely check specifi- 
cation limits because such things as rise and 
fall times and input and output levels are not 
adjustable or metered. But the IT -7400 ade- 
quately verifies that the circuit is capable of its 
basic functions. If a circuit problem relates to 
speed such as the frequency at which a counter 
is clocked, more sophisticated (and expensive) 
testing is called for. 

Used along with digital texts, the Heathkit 
IT -7400 makes an excellent learning tool and 
remains useful later in its intended role as a 

tester. 
Power consumption of the IT -7400 is 10 

watts and the unit weighs 4.5 lbs. An SN7400 
quad NAND gate (TTL) is provided for 
initial familiarization. 

Hickok model 388 CB In- 
Line Tester 

CB- TRANSMITTER TESTING CAN BE VERY TOUGH 

or very easy. This depends on the test instru- 
ments. Hickok Electrical Instrument Co. has 

come out with a CB -test unit that can make 
some previously hard tests look very easy. This 
is the model 388 In -Line CB Tester. Connect 
the model 388 to the CB transmitter, connect 
a 50 -ohm dummy load or the CB antenna to 

the other jack, turn it on, push the button and 
there you are. 

You can read the four most important 
things about a CB transmitter instantly: Oper- 
ating frequency on a seven -digit LED display, 
down to ± 10 Hz; RF output power on two 
ranges, 10 or 100 watts; voltage standing -wave 
ratio (VSWR) and the modulation percent- 
age. All you have to do is set the FUNCTION 

switch and push the transmitter button. 

CIRCLE 98 ON FREE INFORMATION CARD 

Frequency is read out on a 7 -digit display. 
The model 388 has an ECL oscillator time - 
base with an accuracy of ± one count ± the 
timebase accuracy which is 10 parts -per- 
millions (PPM). A version of the model 388 - 
model 388X -is identical but has a tempera- 
ture- compensated crystal oscillator (TCXO) 
accurate to within 1 PPM. RF output power is 

read out on a 3 -digit display. (Same display, of 
course, but only the three right -hand digits are 

continued on page 26 

Error -free Counting 
with automatic signal attenuation to eliminate 
counts due to noise and interference. 
Variable input attenuation 
reduces the signal to a value 
just above the trigger window, 
thereby eliminating false 
counts. 

INCOFFECt COHFECT 

I I. 
IIIIIIII 

lip 
J... i 

PM Cwnur/tlwH 11OMlla/10ßM.,. 

` -^ (-(r-e,.7. 

Accuracy is achieved by a unique PIN -DIODE attenuator 
circuit with 2dB dynamic range and optimum triggering 
to 12 Vrms. High sensitivity and continuous attenuation 
allows error -free counting of AM and mixed signals. 
The Philips PM6610 series counter /timers, in rugged metal 
cases, include high stability timebases, internal battery, 
analog output, and many other options. Starting at $750.00 
for the 80 MHz model, the PM6610 series counters include 
250, 520 and 1000 MHz units. 
Want more information or a demonstration? Call our toll - 
free Hotline number: 800 631 -7172 (New Jersey residents 
call collect 201 529 -3800) or contact: 

Philips Test & Measuring Instruments, Inc. 

PHILIPS : 
lo the ne Uned Slave. 
85 McKee Dave 
Mahwah. New Jersey 07430 
12011 529-3800 

AN ,TH PMENit,'aN iPSCOMI,Ny 

In Canada 
oraar.o Canada 

PHILIPS 

A Platt tool case 
won't fall apart at the seams 
because there are no seams. 

Unlike other tool cases, the pockets on a Platt Pallet are 
molded without any seams, stitches or rivets to form a one - 
piece unit. It's practically indestructible. 

The case itself has that same rugged construction. It comes 
in either tough, lightweight ABS Thermoplastic, rich looking 
expanded vinyl or a combination of both. 

Platt also has rugged hardware. Like an aluminum rim for 
extra strength. Steel core handles. And tough brass locks. 

Inside there are compartments for larger tools, parts boxes 
and testing equipment. And multiple lid pockets for paper 
and order books. 

Besides having a tough case Platt 
has a tough 5 -year guarantee on both 
the case and pallet. 
s Pat. No. 3.8n0.2s5 Cases for business and industry. 

2301 S. Prairie Ave., Chicago, Ill. 60616 1312) 225 -6670 
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THE SOLDERING IRON 
VS. 

THE PROTO - BOARD. 
(IT'S NO CONTEST.) 

The Soldering Iron 

If you're still designing and testing breadboard 
circuits the conventional way, you're doing a 
lot of extra work, and getting a lot of grief in 
return. You've got to think as much about 
manual labor as you do about the circuit. Maybe 
even more. 

Every time you add a component, there are 2 
or more connections to make. .. over a dozen 
with most IC's, while watching out for overheat- 
ing components and cold solder joints. And 
that's only half the problem. 

The other half is when you want to change 
components or connections. Even with good 
desoldering equipment, you can still have a 
hassle on your hands. (Ever try to desolder a 
temperature -sensitive 14 -pin DIP on a com- 
ponent- filled board ?) CONTINENTAL SPECIALTIES 

Solder. Desolder. Resolder. 
Desolder: Now there's a better 
way... 

The Proto -Board 
With the CSC Proto-Board breadboarding 

system, connecting components is as simple 
as pushing a lead into a hole. Rugged 5 -point 
contacts insure low- resistance connections, 
and where jumpers are needed, components 
are interconnected with standard #22 AWG 
solid wire. 

That's all there is to it. 
You can choose Proto- Boards with anywhere 

from 630 to 3060 solderless tie -points. 
Proto-Boards with or without regulated power 
supplies. Even assemble your own, with the 
same solderless QT sockets and Bus Strips,* 
for smaller (or larger) capacity. However you 
do it, you'll save time...money...aggravation 
...on every circuit. 

CORPORATION For more information, see your 
CSC dealer or distributor... or 
contact us for our catalog and 
distributor list. 

Continental Specialties Corp., 44 Kendall Street, Box 1942, New Haven, CT 06509. 203 -624 -3103 TWX: 710- 465 -1227 
West Coast Office: 351 California St., San Francisco, CA 94104.415- 421 -8872 TWX: 910 -372 -7992 

Canada: Len Finkler Ltd., Ontario Mexico: ELPRO, S.A., Mexico City 5- 23 -30 -04 

iJ 1975 Continental Specialties Corp 

CIRCLE 49 ON FREE INFORMATION CARD 
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EQUIPMENT REPORT 
continued from page 24 

lit to avoid confusion.) On the 10 -watt range, 
the display reads "00.0 ". On the 100 -watt 
range, the display reads "000." The readout 
has a resolution of 0.1 watt. 

VSWR is displayed with four digits -same 
reason VSWR's of up to 10:1 can be read. 
(But if you see a reading of about 5:1, let go of 
the button, quick. Something definitely needs 
fixing in the transmitter or antenna. Running 
a transmitter more than a few seconds with 
such a high reflected power level can blow up 
the final RF transistors.) 

Modulation percentage is read out on a 3- 

digit display. This can read from 0 percent to 

110 percent. (More than 110 percent indicates 
trouble, too.) By the way, you must use an 
undistorted sinewave signal for the modula- 
tion. If it is distorted, the harmonics will cause 
inaccuracies and a bouncing count. A voice 
signal won't do, of course. In this area, before 
we go, remember that when you're reading the 
frequency, the transmitter must be unmodu- 
lated -with one exception, which we'll get to. 
If there is modulation, the frequency counter 
will try to read the sideband frequencies and 
skip counts. This is normal. These instruments 
will work with the new 40- channel sets, of 
course. 

All of these goodies are accomplished by 
state -of- the -art IC technology. They can do 
some cute tricks. The model 388 has two 
coaxial jacks on the back panel; one INPUT, the 

sound and safe 
numCi CB Hump Mount Speaker. 
Eliminates CB installation prob- 
lems. Any transceiver mounts on 
the Kamel speaker, speaker 
mounts on the hump, fits snugly 
when driving. CB dials easy to see, 
easy to reach. For safer operation. 
To remove, just unplug antenna 
and power leads, lift entire unit and 
place in trunk for maximum sec- 
urity. No screws to unscrew. No 

hassle. Acoustically designed 
speaker deadens static and chan- 
nel noise, eliminates voice distor- 
tion. We make having an expen- 
sive CB rig in your vehicle safe and 
worthwhile. Isn't it about time 
somebody did? 

ate® 

; i=1Kriket. 
Acoustic Fiber Sound Systems, Inc. 
Indianapolis, Indiana 

All also /KRIKET5 products are manufactured In the U.S.A. 
Copyright 1977. Acoustic Fiber Sound Systems, Inc. 

other OUTPUT. All you need is a short coaxial 
cable with a PL -259 (sometimes called a UHF 
plug) on each end, to hook the CB- antenna 
output to the INPUT connector. An accurate 
50 -ohm dummy load must be connected to the 
OUTPUT -the set's own antenna may be used. 
Do not key the transmitter without one of the 
loads hooked up. This can damage the trans- 
mitter, especially if the transmitter is a solid - 
state type. 

You'll find a BNC jack on the back of the 
model 388, along with a TIMERASE slide 
switch. With the switch in the INTERNAL posi- 
tion, it runs on its own built -in timebase. The 
model 388X doesn't have the switch, but does 
have the jack. The TCXO timebase of the 
model 388X may be used for greater accuracy, 
by connecting it through a jumper cable to a 

model 388 set on External timebase. In fact, 
several model 388's may be timed from only 
one mode/ 388X, if desired. You can do a trick 
with the model 388: If you want to hold the 
display for any reason, just slide the switch to 
EXTERNAL while the transmitter is keyed. The 
display will freeze and hold until the instru- 
ment is turned off or the switch set back to 
INTERNAL timebase. 

The model 388's can be used as a straight 
frequency meter. There is a BNC jack on the 
front panel for this, with a high -impedance 
(1.0 megohm) input and a sensitivity of 100 
mV. A push -push selector switch lets you 
choose front panel operation of the frequency 
meter or the in -line operation from the back - 
panel jacks. The modulating signal can be 
checked on a scope connected to the AM 

MONITOR jack on the left side. This displays 
the detected AM modulation and may be used 
to check for possible clipping, distortion, etc. 

The exception we mentioned, about not 
using modulated signals for frequency read- 
ings, is in the testing of single -sideband CB 
transmitters. These have no RF power output 
at all without modulation. Here again, an 
accurate 1 -kHz audio signal is needed. Set the 
transmitter switch to UPPER SIDEBAND and key 
it. The display will read out the carrier 
frequency plus the modulating frequency. Set- 
ting to LOWER SIDEBAND reads the carrier 
minus modulating frequency. VSWR can be 
read on SSB systems with the same ease. RF 
power measurements must be corrected by a 
formula given in the instruction manual, for 
SSB only. 

Percentage of modulation is read in some- 
what the same way. One circuit reads the 
peaks and another reads the average value of 
the modulation envelope after detection in a 
special two -step circuit. More math, and there 
you are. 

The timebase accuracy of the model 388 
may be checked by comparing it to the 10- 

MHz signal from WWV or to a frequency 
standard. If it needs correction, an adjustment 
is provided to make the display read exactly 
10.00000 MHz and there you are. The aging 
rate of the model 388 is given as 5 PPM -per- 
year, and the model 388X as 1 PPM - per -year. 
The "setability" is given as "to ±0.1 ppm," 
for both units. For this adjustment, the instru- 
ment must be warmed up for 30 minutes to 
allow all parts to reach normal operating 
temperature, which is 25 °C. 

Both models are powered from the 120 -volt 
AC line. All of the DC power supplies are 
stabilized by several solid -state voltage regula- 
tors. If you want to use them in cars, etc., It Is 

easy to hook up a connection to the power 
supply so that they can be used from any 
12 -14 volt DC- supply. R -E 
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reports 

Infinite UC1800 
Microcomputer 

CIRCLE 78 ON FREE INFORMATION CARD 

INFINITE, INC., TAKES TWO DIFFERENT AP- 
proaches to the microcomputer learning/ 
development system. First, they produce a 
training- and -use package that leads the unini- 
tiated unfalteringly into the world of the 
computer. For example, their model UCI800 
microcomputer is a completely assembled and 
self- contained microcomputer system. It 
avoids construction pitfalls and the futile 
troubleshooting that often follows. To deter- 
mine whether a problem is in the micropro- 
cessor IC or elsewhere can be very difficult 
without the necessary skill and sophisticated 
equipment. 

On the other hand, Infinite has also devel- 
oped the model UC1800HK Hobbyist Kit for 
the experienced kit builder. The kit contains 
only special components that are not widely 
available. 

The UC1800 is a completely assembled 
microcomputer system built around the RCA 
COSMAC model CDP1802 microprocessor. 
Four printed- circuit boards are mounted in a 
console -type cabinet that resembles a desk - 
type calculator. 

The central processor board holds the CPU 
IC, the CPU control logic, 256 words of 
NMOS RAM and the 5 -volt power supply 
(except the power transformer mounted sepa- 
rately in the cabinet). The CPU board has a 
72 -pin gold -plated edge connector for system 
expansion. 

The readout board has four 7- segment LED 
displays and the associated decoder- driver 
IC's. Two displays function as the address 
readout, and the other two as the instruction 
and input /output readouts. The LED's display 
the hexadecimal (base 16) representation of 
the computer's binary numbers. After 0 
through 9, A, C, E and F are displayed and "b" 
and "d ", using the available segments. The 
board contains its own 5 -volt regulator IC to 
supply the substantial 400 -mA current drain. 

The third board is the switch -control mod- 
ule that interfaces with the six control 
switches. They are RESET, SINGLE STEP, START/ 
EFI, POWER, MODE and SINGLE STEP /ENTER. 

The board has outputs that connect to the 
EFI, CLR, WAIT, and DMA IN terminals on 
the microprocessor IC. 

The keyboard module holds the 16 hexa- 
decimal keys and the necessary debouncing 
and decoding components. Two LED's indi- 
cate whether the most or least significant of 
the two hex digits in each word is ready for 
loading. 

To load a program, set the MODE switch to 
LOAD, then RESET, enter the first word, press 
ENTER and continue. The loading starts at 00 
and proceeds sequentially. If you make a 
mistake along the way, you must either start 
all over or enter a short program that allows 
you to change a particular memory location. 

After the program is loaded, the MODE 
switch is then placed in the RUN position and 
the SINGLE STEP switch can be turned either 
ON or OFF. With the switch OFF, the computer 
executes the program automatically. With the 
switch oN, the computer executes a single 
instruction for each push of the SINGLE STEP/ 
ENTER button. 

The START switch shares the EFI input func- 
tion that you can use to interact with your 
program. Input and output instructions permit 
you to enter data from the keyboard and 
readout into the two LED's. 

The POWER switch maintains power to the 
memory only in the STANDBY position to 
preserve the program with minimum power 
consumption. You can also purchase a nickel - 
cadmium battery and charger to keep the 
memory alive for about four hours after loss of 
primary AC power. 

The DMA (Direct Memory Access) design 
of the model CDP1802 facilitates program 
loading without using a ROM utility program. 
There is an advantage in not requiring this 
extra component, but it does make the system 
cumbersome to use. 

Infinite addresses this problem by including 
a listing and instruction for using KEYBUG as 
part of the UCI800 package. This program 
takes one -half of the available 256 memory 
words, and of course it must be successfully 
loaded starting at address 00. 

KEYBUG has five commands that help in 
loading, examining and changing memory 
contents. After the program is loaded, a 
RESET -START sequence gives control to KEY - 
BUG, which is acknowledged by displaying 
"db" (debug). 

The DC command will display the contents 
of a single memory location. Press the D and 
the C followed by EFI, which serves to enter 
the command. Then key in the address of the 
location to be displayed and press EFI again. 
The program responds by displaying the mem- 
ory contents. The CC command changes the 
contents of memory. After the command and 

continued on page 32 
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B &K- PRECISION MODEL 1472C $720 
INCLUDING F'ROBES 

Normally rated at 15MHz (- IdB), 
it easily syncs and displays it 
30MHz signal with sure trigçering. 

Automatically selects chopped 
or alternate trace display 

Maintains calibration ac :L racy 
over 105- 130VAC range. 

11 sensitivity ranges, 1011-V to 
20V /cm. 

19 sweep ranges, 0.5µSEC: to 
0.5SEC /cm. 

24nSEC rise time. 

Front panel X -Y operation with 
matched phase -shift and 
sensitivity inputs. 
P31 blue phosphor 
Algebraic addition 
and subtraction 

Available from your distritulor. 

DYNASCA N 
CORPORATION 

6460 West Cortland Aver rie 
Chicago, Illinois 60635 312/689 -9087 

In Canada Atlas Electronics, Ontario 
tl Sis Empire Esc 270 Newtown Rd.. Plainview. LI 'W 11803 
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The better the traìnind 
Senat ° the better you'1 

FREE 

illered 

guide , 

cetiO 

<og? ;tcos 

COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR 

TROUBLESHOOTER 
VOM 

SOLID -STATTE 
OSCILLOSCOPE 

. 

ALL NEW 
NTS /Heath 
GR-2001 
DIGITAL 
SOLID -STATE 
COLOR TV 
315 sq. in. 
PICTURE 

ELECTRO -LAB 
Simulated TV Reception) 

As an NTS student you'll acquire the know -how 
that comes with first -hand training on NTS profes- 
sional equipment. Equipment you'll build and keep. 
Ourcourses include equipment like the NTS /Heath 
GR -2001 computerized color TV (25" diagonal) 
with varactor diode tuning and digital read -out 
channel selection; (optional programming capa- 
bility and digital clock avail.). 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equipped for the electronics 
industry. 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 

Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are descr bed in 

full color. Most liberal refund policy and cancella- 
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and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

SOLID -STATE STEREO 
AM /FM /MULTIPLEX 

RECEIVER 

COLOR BAR /DOT 
GENERATOR / 

TUBE & TRANSISTOR TESTER 

5" OSCILLOSCOPE 

FET -VOM 
AM /FM /SW PORTABLE 

SOLID -STATE RECEIVER 
ems. +rig 

VECTOR MONITOR 
SCOPE 

DIGITAL 
MULTIMETER SOLID -STATE 2 -METER FM SOLID -STATE 

TRANSCEIVER & POWER SUPPILY POCKET RADIO 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NO SALESMAN WILL CALL 
APPROVED FOR VETERAN TRAINING 

Get facts on new 2 -year extension 

NATIONAL î c SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 

SIGNAL 
GENERATOR 

'E- NM -- MIM.1.I 
NAT' ONAL TECHNICAL SCHOOLS Dept.. 206 -087 

I4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL, 

, Color TV Servicing Electronics Technology 
T. B 8 W TV and Radio Servicing Computer Electronics 

Electronic Communications Basic Electronics 
I, 

I. FCC License Course Audio Electronics Servicing 

' NAME AGE 

IADDRESS _ .. APT 

CITY 
_ 

STATE. 

I Please fill in Zip Code for fast service 
i- Check if interested in G.I. Bill information. 

Check if interested ONLY in classroom training in Loa Angeles. I I. -- - 1 - - -- I= 
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EQUIPMENT REPORT 
continued from page 27 

the memory -location address are entered, the 
new contents are keyed in and EF1 depressed. 
Since only a single memory location is ac- 
cessed by the Dc and cc commands, the 
system can return to KEYBUG automatically 
and be ready for a new command. 

To examine a series of memory locations 
without entering memory addresses sequen- 
tially use the FD (forward display) command. 
The computer displays the address and its 
contents; then increments the address and 
displays its contents each time EF1 is pressed. 
Similarly, the FC forward change command 
sequentially loads the memory by pressing the 
EFI switch after each data entry. These last 
two commands are self -looping; the only way 
to exit the loop so that a new command can be 
executed is to reset and restart KEYBUG. 

The remaining command is EE for execute. 
The EE command is keyed in, EFI pressed, the 
program- starting address entered and EF1 

pushed again. Because KEYBUG starts at 00 
and a program cannot be written there, EE is 

the only way to activate a program. 
To debug your program, set breakpoints by 

inserting a branch to 00; this causes a "db" 
readout when KEYBUG is reached. You can 
then examine memory to see what has taken 
place so far. A more sophisticated approach 
would be to examine the processor registers 
when the breakpoint is reached, restarting the 
program and continuing to the next break- 
point. 

So far KEYBUG is not available on PROM or 

ROM and must be loaded manually into 
RAM. A defective user program may destroy 
the utility program. This happened several 
times while I was experimenting with some 
simple programs. Some wipeouts did not com- 
pletely annihilate the system, and it was possi- 
ble to use KEYBUG to find the destroyed 
memory locations and restore the full capabili- 
ties. Some wipeouts were total. 

The Infinite computer is available in four 
versions: 

The completely assembled and documented 
UCI800 package includes computer, instruc- 
tion manual, RCA MPM -20/A CDP1802 Us- 
ers Manual, KEYBUG program and Cardiac. 
Cardiac (Cardboard illustrative Aid to Com- 
putation) was developed by Bell Telephone 
Laboratories to simulate the operation of a 

simple computer. Cardboard slides simulate 
the instruction decoding, and calculation is 

done with pencil and paper. The package is 

priced at $495, plus $8 for shipping and 
handling. Option 001 is the battery backup 
and recharger and sells for $22.50. Option 002 
enables you to use the microcomputer with 
either 120 or 230 VAC 50- 500 -Hz input 
power and costs $15. 

The UCI800 kit includes everything but the 
cabinet and power cord. The four modules are 
factory -assembled and burned -in. This version 
sells for $389, plus $4 for shipping and 
handling. 

The economy model (model UCI800HK) 
contains four unwired boards, keyboard, 1802 
CPU, readouts, cable and Users Manual. It is 

priced at $129.95, plus $2 for shipping and 
handling. If you already have a CDP 1802, 
Option 003 subtracts $18 from the price. 

The last version is just the assembled CPU 
board, which also supplies 500 mA of current 
for other system components. The UC3000I 
OEM UCI800 CPU Module costs $179, plus 
$2 for shipping and handling. 

For additional details write to Infinite In- 
corporated, 151 Center St., Cape Canaveral, 
FL 32931. R -E 

Oneida Model 90A Picture 
Tube Restorer 

CIRCLE 79 ON FREE INFORMATION CARD 

ALL THINGS COME TO HIM WHO WAITS. I HAD TO 

wait for quite a while, but I finally found just 
the thing I needed: A new device, made by 
Oneida Electronic Manufacturing Company. 
This is their model 90A Nu -Color picture tube 
restorer. This device is designed to restore 
color to old picture tubes with one or more 
weak guns. 

I had a trade -in Wards TV, with a picture 
tube so bad it had to be seen to be believed. 
The blue gun read almost normal emission; the 

continued on page 73 

Treat yourself to a new direct reading DVM today. 

DVM35 
POCKET PORTABLE 
ANALOG REPLACEMENT 
3- digit, 1% DCV, 
Battery or AC 

Only $134 

DVM36 
LAB ACCURATE 
POCKET PORTABLE 
31/2 digit, .5% DCV, 
Battery or AC 

Only $158 

A COMPLETE LINE OF DVMs TO 
You can be sure more times in more circuits, under 
more adverse conditions, with greater versatility, 
accuracy, and meter protection than any other 
digital multimeters on the market today; and for 
less money too. 10 Day Free Trial: Try any of 
these famous DVMs for 10 days. If the DVMs in 
use don't prove exactly what we say, return them 
to your Sencore FLPD Distributor. SNCOF=I 
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DVM32 
BENCH & FIELD MASTER 

31/2 digit, .5% DCV, 
Battery or AC 

Only $198 

"PRIME" STANDARD 
AT YOUR FINGERTIPS 
31/2 digit, .1% DCV, 
Auto -Ranging 
Only $348 

FILL YOUR EVERY NEED OR WANT. 
Want more information? We 
would like to tell you all about 
the Sencore DVMs by sending 
you a 24 -page Sencore News, 
a six -page brochure, and the 
name of your nearest Sen- 
core Distributor today . . . 

simply write or circle 
reader's service number. 
3200 Sencore Drive, Sioux Falls, SD 57107 

INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


WITH THE ADVENT OF VIDEO GAMES AND 

the home computer, the ordinary televi- 
sion set is becoming an increasing 
source of interest for the hobbyist. A TV 
set can be quickly and safely converted 
for use as a display monitor using a 
device known as the Videocube. Basical- 
ly, the device takes a composite video 
signal, such as the output of a TV game 
circuit or the 2650 -based microcomputer 
system (Radio- Electronics, April 1977) 
and feeds a modulated Channel 3 or 4 
RF- signal to the antenna terminals of 
the television receiver. 

If we didn't have an RF oscillator/ 
modulator such as the Videocube, the 
TV set could only be used as a monitor 
by directly wiring into its video circuit. 
However, finding the right point to feed 
in the microcomputer or TV game 
output often isn't easy, and most TV sets 
today (especially portables) are not line - 
isolated, which can lead to safety 
hazards. Also, poorly designed RF 
sections will radiate their signal to 
nearby television receivers and interfere 
with commercial broadcasts. The Video - 
cube avoids these problems and offers a 
versatile design that can easily interface 
to almost any video source. 

The Videocube has a 300 -ohm output 
(the type most often used on TV 
receivers), a selector switch for switching 
between normal TV viewing and the 
Videocube's output, and a 3 -wire input 
(5 -12 -volt power, video input and 
ground). The Videocube consists of an 

Build this. 

Video 
modulator 

Permits direct connection of compcgite 
video signals from video games ¡it'd 

microcomputers to the antenna term 'lals 
of your TV set 

oscillator that can be tuned to Channel 
3 or Channel 4, a modulation section for 
amplitude modulation of the RF signal 
from the oscillator, and an output filter 
for removing spurious harmonics from 
the signal. 

NOTE 
The Federal Communications Com- 
mission requires that any device to 
be marketed using a commercial 
TV receiver as its output must have 
FCC type approval. Use of the 
Videocube or other RF device does 
not automatically entitle a manufac- 
turer to FCC approval. 

GLEN DASH 

How it works 
The schematic diagram of the Video - 

cube is shown in Fig. I. Transi;i. r Q1 is 
used in a Hartley oscillator _ircuit in 
which tunable coil LI and capsaator C4 
set the carrier frequency. Feedback to 
the emitter is provided by capoc tor C3. 
Resistor R3 biases the transistoe. as do 
resistors RI and R2. The ba of the 
transistor is grounded by C2 for high - 
frequency signals, making this a 
grounded base configuration. filter 
that prevents RF from getting Lrito the 
power supply is provided and is 
comprised of capacitors Cl. ï_5 and 
resistor R4. 

cl 
.01 

V+ (+5 -12V) 

C5 

R4 JJ 

lOf? 

L2 

1NH 

L3 

1uH 

T1 

4:1 

SALON 

300£2 
TWIN LEAD 

C4 

LI C7 

10pF 

2.2K 10pF 

C3 

27pF 

135 

222? 
Co 

D1 10pF 
154148 

RO 

22S: 

O1 

25708 

R2 

2.2K 

C2 R3 
470pF 22K MODULATION 

INPUT 

10pF 

'SEE TEXT 

Si 

I TV 

RE::=IVER 

.>--0 

_XT 
FV 

kNT 

FIG. 1- OUTPUT SIGNAL LEVEL of Videocube is controlled by the modulation input. 

33 

www.americanradiohistory.com

www.americanradiohistory.com


2.200" 

r 

2.45" NW- 

FIG. 2 -FOIL PATTERN of component side of 
double -sided main board shown actual size. 

The circuit uses an unusual technique 
for modulating the output. Capacitor C7 
and resistor R5 form a voltage divider 
that provides about a 25 -mV signal at 
the anode of diode DI. Since capacitor 
C6 (0.001 p.F) is so large (its impedance 
is 2.6 ohms at 60 MHz), it appears as a 
short circuit to ground for RF signals 
coming from the RF oscillator. There- 
fore, diode DI and resistor R6 act as a 
voltage divider. The forward resistance 
of DI, however, is a function of the 
current through D1, and it decreases as 
the current increases. Because of this, as 
the resistance from the modulation 
input to ground decreases, the current 
through D1 increases and the signal 
level at the cathode of DI increases. 

The signal at the cathode of D1 is fed 
to a filter network consisting of capaci- 

PARTS LIST 

A11 resistors are 1/4 watt, 10% unless 
otherwise noted. 

R1, R2 -2200 ohms 
R3- 22,000 ohms 
R4 -10 ohms 
R5, R6 -22 ohms 
C1 -0.01 tiF, 20 %, 25 -volt ceramic disc 
C2 -470 pF, 20 %, 25 -volt ceramic disc 
C3 -27 pF, 5 %, 25 -volt ceramic disc 
C4, C7- C10 -10 pF, 5 %, 25 -volt ceramic 

disc 
C5, C6 -1000 pF, 20 %, feedthru 
D1- 1N4148 
Q1 -2N708 
L1- Condat type -L1 oscillator coil (see 

text) 
L2, L3 -1 p.H RF 
T1- 75:300 ohm Balun 
S1 -UID type, DPDT, 60-dB isolation 

The following parts are available 
from Delta Electronics, Box 2, Amesbury 
MA 01913. 

A partial kit of parts, including S1, 
C5, C6, 01, L1, L2, L3, T1, both PC 
boards, shields and case, for $9.95. 

A complete kit of parts for $13.95. 
Massachusetts residents add state 

and local sales taxes as applicable. 

2.200" 

r 

2.45" NW- 

FIG 3 -FOIL PATTERN of bottom side of 
double -sided main board shown actual size. 

JUMPEC5 

B 

JUMPER 

GROUND 
DETAIL "A" 

MODULATION INPUT 

P.C. BOARD IN 

FIGURE 7 
MOUNTS HERE C6 

FIG. 4- COMPONENT PLACEMENT diagram of 
main PC board. 

FIG. 5 -FOIL PAT- 
TERN of top of dou- 
ble -sided switch 
board shown actual 
size. 

FIG. 6 -FOIL PAT- 
TERN of bottom of 
double -sided switch 
PC board shown ac- 
tual size. 

SEE DETAIL "E" 

2.625" 

o 

o 

JUMPER 

DETAIL "B" 

3.00" 
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THREADED INSERTS 
OR BRASS NUTS 
FOR ANT LEAD - 
IN SCREWS 

30052 LEAD 
(TO TV) 

MOUNT TO 
PC BOARD IN 

FIGURE4 

i 

si 

FIG. 7- COMPONENT PLACEMENT diagram of 
switch PC board. 

NV db 

3360 -40 

2600 -42 
2400 -43 
2200 -44 
1390 -48 
1100 -50 

0 880 -52 

> 
600 
480 
370 

-55 
-51 
-60 

295 -62 
> 

185 -66 
= 120 -70 

ó 100 -72 

65 -75 
45 -79 
40 -80 

20 -86 
18 -87 
13 -90 

1K 

NOTE: 

- V+=5V 

R EF 

VIDEO 
CUBE 

-í11R 

11011 47K 

8.25K 11.2K 100K 

8M00' OHMS 

FIG. 10 -RF OUTPUT LEVEL versus the value of 
the resistor connected to the modulation Input 
terminal. 

. 2400 µV - -43 d8 

MOD 

10V 

1 MEG 

TO VIDEOCUBE 

R1 

DLA. HOLE 

NOTE: BEND UP ALONG 
ALL DASHED LINES 

FIG. 8 -TOP RF SHIELD is cut from sheet metal 
and soldered to component side of main 
board. 

BUFFER 
OK GATES 

VERT SYNC ti 
Thllllllllllll 

HO RIZ SYNC 
1262 PER ONE VERT SYNC 

FIG. 11 -VIDEO AND SYNC SIGNALS are inter- 
faced to a TV set using the Videocube and 
associated components. 

10µF TANTALUM 2 5V 

V+ 
VOLTAGE 131 R2 

12 1K 10K 

5 1K 4.7K 

MODULATION 
INPUT 

GND 

R2 

'VALUES CAN BE ADJUSTED FOR OPTIMAL DISPLAY 

FIG. 12- MICROCOMPUTER INTERFACE to a TV 

tors C8, C9 and C10, and inductors L2 
and L3. This filter removes harmonics 
from the output signal that otherwise 
might cause the Videocube to broadcast 
on more than one channel. Balun T1 
matches the output of the Videocube to 
the TV receiver. 

Assembling the Videocube 
Figures 2 and 3 show the foil patterns 

of the double -sided main board while 
Fig. 4 shows the component layout. If 

7512 

WHITE LEVEL 

BLANKING LEVEL - - - r T 
SYNC LEVEL - - LJ - 1 

4 VOLT 

FROM 
MICRO COMPUTER 
OR TV GAME 

1_ 
1 

1 VOLT 

set. 

the PC board you use does not have 
plated- through holes, make sure to 
solder all component leads on both the 
top and bottom sides of the board. (The 
PC boards supplied in the kit have 
plated- through holes so the second 
soldering operation can be eliminated.) 
Try to keep all component leads short. 

Feed -through capacitors C5 and C6 
mount from the bottom side of the 
board. Jumpers connect the ends of C5 
to points A and B on the board, as 

á 
3z 

I 1 i: 

11 1 
)- 

- 
4 3_al - 

_--!fi 

ilT- 
8 

; 
RENO ALL SIDES UP 
ALONG DASHED LINES 

FIG. 9- BOTTOM RF SHIELD Is soldered to 
bottom of main PC board. 

shown in Fig. 4. Capacitor C6 has one 
jumper and resistor R6 to connect to 
points C and D. Figures 5 and 6 show 
the two foil patterns for the P.7 board 
that holds the switch (Si) connecting the 
TV receiver input to either the external 
antenna or to the Videocube output. 
This PC board (see Fig. 7) alsp serves as 
a terminal board for the antenna lead - 
in. I used pressed -in threaded fittings, 
but you can solder brasss nuts -o lugs 1 

and 2. 
After all the componer<ts are 

mounted, two RF shields are soldered in 
place on the main PC boarc. These 
shields are cut out of sheet métal and 
formed as shown in Figs. 8 and 9. 

Oscillator coil LI is a non- :.:andard 
type that is available in the part.al kit of 
parts (see parts list). The tuning slug in 
oscillator coil L 1 lets you tine the 
Videocube to either Channel 3 or 
Channel 4. Use a small plaryti: screw- 
driver or alignment tool to at just the 
tuning slug through the hole in the RF 
shield. Just be careful not to crack the 
slug. 

Using the Videocube 
The DC voltage supplied to the 

Videocube should be between S and 12 
and the current drawn is about 10 mA. 
The modulation input controls the 
output level supplied to the television 
set. The more current supp ied the 
modulation input, the weaker the signal 
sent to the television. Since the modula- 
tion input itself always sits at about 0.8 
volts less than the positive supply 
voltage, the output level can be set by 
simply connecting a resistor from the 
modulation input to ground. 3) varying 
this resistor, we can vary the output 
signal level supplied through :he 300 - 
ohm output to the TV receiver. The 
graph in Fig. 10 shows how this output 
varies with a resistor (RmOd) f-om the 
modulation input to ground. 

Figure 11 shows a typical aDr lication. 
With V+ equal to IO yobs, a 47K 

continued un page 69 
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Build 4is 

ô Function 1 

Bok 
Simultaneous readout of time, date, alarm and countdown timer. Timer has 

three modes of operation to turn on or off appliances and the time 
can be readout in either a 12 or 24 -hour format 

DIGITAL ELECTRONIC CLOCKS HAVE BECOM* 
commonplace in recent years. Mechan- 
ical movements have been replaced with 
split- second solid -state circuits, and the 
clocks are being made in a variety of 
styles. Small bedside and desk models 
are popular and low -cost. Alarm clocks 
and clock radios are also plentiful. You 
can get microwave ovens, CB sets and 
even TV sets with a digital time readout. 
The more sophisticated units feature 
calendar, alarm and timer circuits. They 
have certain drawbacks; you have to 
manipulate switches to display the 
various data. This can be cumbersome 
and quite inconvenient. 

As opposed to mechanical clocks, 
electronic clocks respond uniquely to a 
power failure. A few start counting from 
some random time when the power 
returns, but most indicate that a power 

JEFFREY G. MAZUR 

failure occurred. Still others revert to a 
battery backup to keep the clock 
running; but if the power remains off so 
does the alarm and you could over- 
sleep. 

The clock described here was de- 
signed to alleviate these and other prob- 
lems. It was decided that the clock 
should have the following features: 

Constant simultaneous readout 
of the date, time, alarm and timer 
as well as status indicators 
Calendar 
24 -hour alarm 
10- minute snooze timer 
10 -hour appliance or radio timer 
12- to 24 -hour format 
50- to 60 -Hz AC or 12 -volt DC 
operation 
Complete battery backup includ- 

ing alarm and timer 
Fortunately, a single clock IC is avail- 

able that satisfies most of these require- 
ments. All the timekeeping functions are 
performed and stored in separate regis- 
ters inside the IC. The trick is to allow 
readout of all these registers simulta- 
neously. To do this, a multiplexing 
scheme similar to that used by the clock 
IC itself is used. 

Multiplexing scheme 
Many LSI circuits requiring a multi - 

digit display, such as calculator and 
clock IC's, use a multiplexing scheme to 
reduce wiring. The idea is to sequen- 
tially turn on each readout one -at -a- 
time and feed it the proper segment 
information to display the correct num- 
ber. This permits the 7- segment leads of 
each digit to be paralleled together. 
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/' 131 *7 08 D10 

P:11. FP 
13 

+VOD CEO a 
CLOCK 4022 2'©. 

-VSS RESET 3'Il. 
Sr1-3 14 4^16 
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NOTE: D1-029, 1N914. 01-D6, 2N3904 
030-035 -1 N4001 

0E, TP -SEE TEXT 
INSTALL 028 FOR 28-HOUR FORMAT 
INSTALL 529 FOR 50-Hr OPERATION 
CIRCLED NUMBERS SHOW RIBBON 
CABLE CONDUCTORS. SEE FIG.3 

NOTE) CIRCLED NUMBERS 
SHOW RIBBON CABLE 
CONDUCTORS. 

FIG. 1 -CLOCK CIRCUIT provides a simultaneous display of the various functions by using a 
multiplexing technique. 

V 0- 28 COLON 
WO -29 LED 3 (TIMER) x0- 30 LED2 
Y 0 - 31 LED 1 (ALARM) 
Z 0 - 32 COMMON 

D 
(D DATE 
(9) 31GITS 

(D 

( ' 
MER (ì GITS 

( 

All resistors are '/4 watt, 10 %, unless noted 
R1*, R7- 22,000 ohms 
R20- 5000 -ohm potentiometer 
R3, R16, R29, R30- 10,000 ohms 
R4, R5- 360,000 ohms 
R6, R9 -R15 -4700 ohms 
R8, R26 *, R27, R28- 100,000 ohms 
R17 -R24 -100 ohms 
R25 -27 ohms 
R31 -150 ohms 
R32 * -22 megohms 
R33- 5000 -ohm potentiometer 
C1 -500 µF, 20 volt, electrolytic 

PARTS LIST 
CLOCK BOARD 

C2 *, C4 -0.01 µF disc 
C3-150 pF MYLAR 
C5 -0.1 µF disc 
C6 * -33 pF MYLAR 
C7 * -20 pF MYLAR 
C85-3-16 pF trimmer 
D1*, D2 -D27, D28*, D29 *, D36 -043- 

1N914 
030-D35-1N4001 
Q1- Q6- 2N3904 or equal 
IC1 -74C04 hex inverter 
IC2- 4022ÁE divide -by -8 counter 

IC3- 4016AE quad bilateral s'ailch 
IC4 -1C8 -75492 hex LED drivuor 

(Fairchild) 
IC9 -IC10 -75491 quad LED diver 

(Fairchild) 
IC11 -CT -7001 clock 
1C12- MM5369 oscillator /pre: +cilier 

(National) 
XTAL1 -3.58 MHz crystal 
T1 -117 VAC primary; 12.6 VAC, 1 -amp 

secondary 
SPKR -4 to 8 ohm 2 -inch rounc speaker 

Then each digit is turned on, or strobed, 
when its 7- segment information is on 
the segment lines. This is called scan- 
ning Normally a clock IC would scan 
each of the 6 digits in an hours- minutes- 
seconds display. The MT1 does this with 
all 17 digits. Multiplexing reduces the 

number of leads from 136 (17 digits X 8 

leads per digit) to 24 (I7 digit lines + 7 
segment lines). Although only one digit 
is on at a time, the scanning is done at a 
rate faster than the eye can follow. 
Thus, all 17 digits appear to be on at the 
same time. 

Calendar 
A 28/30/31 -day calendar displays 

both the month and day. The calendar 
changes automatically to Ht. cate the 
correct number of days in eat l month. 
February 29 (leap year) rit -,t be set 
manually. 

37 
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TO FIG.1 

TYPICAL SWITCHING ARRANGEMENT 
CONNECT STATUS COMMON TO VOD 

RESET 

IN 1 

BOIN2 
038 

D3fi 
ALARM 

COIN3 H -- 037 O SNOOZE 

YO 
ALARM STATUS 

IODI 

110 
02 

GO 03 

0- 
SET DATE 

o RUN 

IZ TO VDDI 
0 

SET 
ALARM 

-0-re. RUN 

o3ET 

!TIMER 

SET 
DAY /MIN. 039 

o- ---I4- 
--°--y 040 

o5I4+ 

SET 
MON /HR. 

041 

042 

TIMER 

`I 
MODE 1 

043 
,_44.-.01..0 MODE 2 

I MOOE 

! v 633,2.7K 
I 

R34 O 

23K 

F D4 

E D5 

DO 
DE 

KO 
TIMER STATUS 1 

TIMER STATUS 2 

Z 

M0 ALARM AND TIMER: DPST 
SET DATE/TIME AND MODE: 2 POLE 3 POSITION 
SET ALARM /TIMER: DPST, CENTER OFF 
SET DAY /MONTH: SPOT, CENTER OFF 

D36 -043 ARE 1N914 

FIG. 2- SWITCH CIRCUIT selects the various functions and 
alarm. 

Alarm 
The alarm is a true 24 -hour device. 

When the hours and minutes of the 
alarm setting coincide with the actual 
time, and the ALARM switch is closed, the 
alarm will sound. You can turn it off at 
any time by opening the ALARM switch. 
Turning the switch back on will allow 
the alarm to sound 24 hours later. 

A 10- minute snooze timer tempo- 
rarily silences the alarm as many tithes 
as desired. A volume control adjusts the 
sound from a gentle "beep- beep" for a 

gradual awakening to a loud "BEEP" 
that will arouse even the heaviest 
sleeper. An LED status light on the 
display tells you when the alarm is set. 

Timer 
The clock has a countdown timer that 

can be set in one -minute increments up 
to 9 hours and 59 minutes. This counter 
is used as a timer to control an external 
device such as a radio, TV or similar 
appliance. When activated, the timer 
will count down from the preset time 
until it reaches zero, and can be inter- 
rupted and restarted at any time. 

The external device is controlled 
using one of three modes: 

Mode 1: The device is turned on for 
the preset amount of time and then 
turns off when the counter reaches 
zero. 

Mode 2: The device stays on for the 
preset period but turns on again at the 
alarm time. 

Mode 3: The device is turned on at 
the alarm time and stays on for exactly 
the preset length of time. 

The position of the ALARM switch does 
not affect operation of the timer. The 
time remaining on the timer is constant- 

TIMER STATUS 
INDICATION 

(LED 2) (LED 31 p TIMER 
OFF 

O ' MODEL 

JJ¿¿ l - O O MOOE2 

L 
p MODES r - 

OFF DIM BRIGHT J 

sets the time, timer calendar and 

ly displayed and three LED status lights 
show whether the timer is operating and 
what mode it's in. 

How it works 
The schematic diagram is shown in 

Fig. 1. The heart of the circuit is the 
7001 clock IC. This single MOS IC 
contains all timekeeping and control 
logic. Several features are worth noting. 
To reduce wiring, a multiplexing 
scheme controls the display so that all 
digits can be bused together. The digit 
lines are also used in conjunction with 
three input lines to control the internal - 
register and switch setting. For example, 
if IN2 (IC 11 pin 4) is connected to the 
digit -1 output (IC 1l pin 8), the calendar 
can be set. If IN2 is connected to the 
digit -2 line, then the time can be set. 
Similar connections select the entire 
range of modes. Isolating diodes are 
used in series with each switch to 
prevent shorting the digit lines (see Fig. 
2). 

One -half of IC I forms an oscillator 
that drives octal counter IC2 (see Fig. 
I). Connecting the '4' output of the 
counter to its reset pin causes it to count 
0,1,2,3,0,1, etc. This gives four outputs 
that are continually turned on and off in 
sequence, that is, scanned. These out- 
puts operate the analog switches to 
select each particular clock function and 
also to turn on the respective display 
digits. Because of the time needed for 
the 7001 IC to switch from one function 
to another, the displays are blanked 
momentarily by Q 1. This assures that 
the clock IC sends the correct informa- 
tion when each display is turned on. 
Each 7- segment display (time, alarm, 
etc.) has a digit driver (IC5 through IC8) 

DISPLAY BOARD 
R1 -R7, R9 -R13 -390 ohms 
R8-27 ohms 
R14- Select for proper brightness of 

colon (330 to 560 ohms) 
RD1 -RD4, RD9- RD11 -FND70 7- segment 

LED display (Fairchild) 
RD5- RD8 -DL750 7- segment LED 

display (Litronix) 
RD12- RD14 -NSN33 3 -digit 7- segment 

LED display (Monsanto) 
RD15- MAN3 -7- segment LED display 

(Monsanto) 
LED1 -LED3 -any small discrete red LED 
LEDO, LED5 -micro -size LED 
*Optional, see text. 

The following parts are available 
from West Side Electronics, 24348 
Vanowen St., Canoga Park, CA 91307. 

Kit No. MT -C: Complete parts kit 
including both circuit boards and 
switches; less case. (Specify whether 
on -board or wall -type transformer 
desired.) $109. 

Kit No. MT -SS: Complete parts kit 
for clock board only; Includes board 
less switches, case and transformer, 
$50. 

Kit No. MT -1: Clock printed circuit 
board only; double -sided, etched and 
drilled with plated- through holes, 
$16.50. 

Kit No. MT -2: Display printed circuit 
board only; single- sided, etched and 
drilled, $10. 

All prices include postage and 
handling on U.S. orders. California 
residents add state and local taxes 
as applicable. 

controlled by a master driver (Q1) that 
turns it on at the proper time. Diodes 
Dl1 through D26 are needed on the 
inputs to the digit driver IC's because of 
leakage between the inputs when the 
ground pin is floated. 

AM /PM indication is multiplexed along 
with the digits. Instead of a light to 
signal either AM or PM, a separate digit is 
used to display either "A" or "P." This 
is done by simply turning on segments 
a, b, e, f, and g and controlling segment 
c by the AM output of the clock IC. 

To prevent false setting, the reset line 
of the counter IC is also connected to 
Vss through the SET switches. Thus, 
when any of the functions are set, only 
the time display is on but it displays the 
contents of the register being set. 

The display board holds the 17 digits 
and other indicators. The schematic 
diagram of the display board is shown 
in Fig. 3. All 7- segment leads are paral- 
leled together, but resistors are added in 
series with the alarm and timer displays. 
Connections for several status and colon 
LED's as well as their dropping resistors 
are also provided using one common 
lead. 

In the 12 -hour format, blanking of the 
leading zero in the digit -I position is 

desirable. This means displaying 1:42 
instead of 01:42. Transistor Q2 does this 
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10 
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4 
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NOTE: CIRCLED NUMBERS 
SHOW RIBBON CABLE 
CONDUCTORS. SEE FIG. 1 

LED 2 

R11 
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FIG. 3- DISPLAY CIRCUIT consists of 7- segment and discrete LED readouts. 

by turning off digit 1 when segment f is 
on. This occurs when the first digit is a 
zero but not when it is a 1. 

The RADIO -OUT control line from the 
clock IC is used to drive Q3, which can 
supply current to an external device 
such as a radio or relay. If the external 
device can be powered by the clock's 
power supply and draws less than 300 
mA, then it can be connected between 
the RADIO and VS, pins of ICI I (see Fig. 
4 -a). For control of a 117 VAC or high - 
current device, a relay is used as in Fig. 
4 -b. 

The alarm circuit consists of Q4, Q5 

PI+12V) 
vss O 

RADIO O 
S 

RL 

RADID 
S 

P1+120) 

vss o 

TO RADIO 112V@300mA) 

a 

1N4001 

12 

RL IRELAY RRELAY 
oojir 

FIG. 4 -TIMER CONTROLS external devices 
directly if current drawn is less than 300 mA as 
shown in a. For high- current devices, use relay 
as shown in b. 

LEi3 

7 

NOTE: R1 -7, R9 -11 = 39052 

'SELECT FOR CORRECT CJRIIENT 
THROUGH COLON 

and Q6. Transistor Q6 turns or and off 
at a 1 -Hz rate from pin 28 of the clock 
IC. Transistor Q4 is controllec tv a digit 
line and thus has a squarewave on it at 
the clock's multiplex frequency ;about 1 

kHz). Transistor Q5 is turned on by the 
ALARM OUT pin of the 70(11. The 
combined result is that when thz ALARM 
OUT pin goes high, the speaker L' fed a 1- 
kHz squarewave that "beep." on and 
off at a 1 -Hz rate. 

Next month, the article c:ncludes 
with the construction details, the foil 
patterns and the component placement 
diagram. To be ccntinued. 
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Build This 

Logic Probe 
This easy to build TTL logic probe is inexpensive 

and will save you hours of troubleshooting time when 
probing around digital circuits 

WITH THE INCREASED USE OF DIGITAL IC'S 

for everything from inexpensive corn - 
puters, through musical doorbells, to 
simple alarm circuits, the need for 
specialized equipment to test digital 
circuits has become apparent. The 
nature of two -state logic circuits -logic 
high or logic low -makes possible sim- 
ple test equipment. It is not usually 
necessary to measure how much signal 
is present but just whether it is there or 
not. 

This need has been met by commer- 
cial probes that range from the $65 
Hewlett -Packard logic probe to a widely 
advertised kit for less than $10. Of 
course, the former is a more precise 
instrument than the latter but both do 
essentially the same thing -cause a lamp 
to light when the probe detects the 
presence of a logic high level. A volt- 
meter or an oscilloscope can do the 
same job but the logic probe is easier, 
quicker and more convenient to use. 

Still $65 is too much for most people 
and even $10 is quite a lot when you 
consider that the TTL logic probe 
described here can be built for a total 
parts cost of less than $1. 

For $1, the probe, of course, cannot 
be complicated. It does do the job, 
however, of distinguishing whether a 
pin of an IC is in a logic high or a logic 
low state. The schematic of the probe is 

shown in Fig. 1. 

ALEX F. BURR 

About the circuit 
The schematic diagram is shown in 

Fig. 1. The most important design deci- 
sion was to require that the wire with 
the alligator clip be connected to 5 volts 
so that the LED will light on a logic low 
level rather than to attach the wire to 
ground and have the LED light on a 

L_ 

-1 
LEO i 

MV5020 

R, I 

180 

PRORE TIP 

+5VDC 

FIG. 1- SIMPLE LOGIC PROBE uses only two 
components. 

PARTS LIST 

Ri-180 ohms, 1/4 watt, 10% 
LED1 -red LED (MV5020 or equal.) 
24- inches No. 20 stranded wire 
straight pin 
insulated alligator clip 

logic high. The latter would be prefer- 
able except that the characteristics of 
TTL logic prevent this. 

TTL logic is designed so that logic 
low is any voltage below 0.8, while a 
logic high is any voltage above 2.4. In 
almost every case, a gate in a low state 
will sink 16 mA. That means that you 
can supply up to 16 mA to the output of 
a gate without causing its voltage to rise 
above 0.8. Unless an external pull -up 
resistor is used, the output of a gate in 
the logic high state will usually be about 
3.5 volts. However, in practice a gate 
need only supply a few microamps, so 
any attempt to draw a significant 
amount of current from logic high 
output will pull down the output level. 

In our case, if we tried to light an 
LED (which requires about 20 mA) 
from a logic high output, the voltage 
would drop from the usual 3.5 to about 
1.8. The LED would light up in many 
cases, but the stages connected to that 
output would be disabled since the level 
is now not high enough to be identified 
as a real logic high. In other words, the 
probe would upset even those parts of 
the circuit that were working correctly 
and if there is anything you don't want 
it is test instruments that upset the 
circuit being tested. 

The probe is designed so that it draws 
no current from a high output and it 
supplies only about 18 mA to a low 
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output. This current level raises the 
typical voltage at a low output by only 
0.1 or 0.2 volt, not nearly enough to 
cause any disturbance in most circuits. 

A green LED can be used instead of 
the more common red because most 
commercial probes use a lighted red 
LED to indicate the presence of a high. 
You can, of course, use the red LED 
specified in the parts list in your probe; 
but you must remember that, when your 
LED is lit, the probe is touching a logic 
low. 

When you consider that the lowest 
priced commercial probe kit costs 10 
times as much, this probe has to be 
pretty cost effective. Of course, at this 
price it does have a few disadvantages. 

Perhaps the biggest one is that it does 
not distinguish between a logic high and 
an open circuit. Both of these conditions 
cause the LED to remain off. When it is 
connected to a gate without pull -up 
resistors, the LED will glow dimly on a 
logic high. 

The probe has no overvoltage protec- 
tion. If the clip is accidently attached to 
a voltage greater than 10 or if the tip 
accidently touches a point greater than 
6.5 VDC, the LED will likely burn 
out. 

Construction 
The probe is easy to build. First 

collect the parts. The ballpoint pen is 

one of the inexpensive disposable types. 
It is approximately the same size and 
shape as a lead pencil and just right for 
the probe. Remove the point and the 
ink holding tube attached to the point 
and throw them away. Also, discard the 
plastic plug on the top of the pen. 

Just about any LED can be used, just 
so long as it is small enough to fit in the 
top of the pen. I used an MV5020, 
which is a red LED. This one draws 
about 20 mA, has a 0.185 -inch diameter 
lens, a 0.230 -inch diameter base and a 
0.10 -inch lead spacing. If you prefer to 
use a green LED, try one that is similar 
in size to the MV5020. An MV5253 has 
a slightly larger lens but the base and 
the lead spacing is the same. 

You will find that if the LED is the 
MV5020 size, it will just fit into the top 
of the pen. Drill a 1/46 -inch hole in the 
side of the pen about 3/4 -inch down from 
the top. You should just be able to see 
the end of the anode lead of the LED 
through the hole when the LED is set 
into the top of the pen. Connect the 
resistor to the other lead of the LED and 
connect a straight pin to the other end 
of the resistor with a wire long enough 
so that the pin sticks out of the pen 
about 1/4-inch where the ballpoint used 
to be. 

Now feed a wire 24- inches long into 
the hole drilled in the side of the pen 
and out the top. Solder the wire to the 

anode lead of the LED with s small a 
joint as possible. Tape that e. nnection 
then insert the whole assembl. into the 
top of the pen, pin first. Fu> h on the 
LED gently while pulling the wire back 
out through the side. When tt e LED is 
set into the top of the pen, you will have 
a probe with the tip of a ;ttaight pin 
sticking out the bottom, an LED set on 
the top, and a length of wire coming out 
the side. Fill the pen near the pin with 
epoxy and apply a little ar?und the 
LED to make sure it does not fall out. 
Connect an alligator clip to 'h.! free end 
of the wire and the probe i complete. 

Using the probe 
The probe is simple to use. Just hook 

the alligator clip to any 5 VDC point in 
the circuit and touch any pm of the IC 
to be tested. If that pin is at a logic low 
level, the LED will light up brightly. If 
the pin is at a logic high level. the LED 
will remain dark. Thus, you can trace 
the levels throughout the ent re circuit 
until you find the spot where the levels 
are not correct. 

The probe will even i id:cate the 
presence of pulse trains. If the repetition 
frequency is less than about 2_i Hz, the 
individual pulses will be iadjcated. If 
the frequency is greater than about 25 
Hz, the individual pulses will blur and 
the LED will glow at about. Calf inten- 
sity. R -E 
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On May 30, 1977, Radio -Electronics was invited to preview 
the new computers at the Heath plant in Benton Harbor. This 
is our preliminary report on what we were shown. At a later 
date, after we have had the opportunity to construct our own 
machines we will update this report. 

The new line, and it is a full line, consists of two computers, 
the H8 and the H11. The H8 is an 8 -bit system based around 
the 8080A microprocessor. It features an intelligent front 
panel with octal data entry and display, and a resident 
monitor with built -in bootstrap for one -button program 
loading or storage. 

The H11 is a much more sophisticated machine. It is a 16- 

bit computer ' that uses the D.E.C. (Digital Equipment 
Corporation) LSI -11 with 4K memory, a built -in backplane 
and a regulated switching power supply. 

Peripherials, that are compatible and can be used with 
either system include a video terminal, paper -tape reader/ 
punch /duplicator. System dedicated peripherials include a 
hard -copy printing terminal and a cassette recorder. I/O 
(input /output) interfaces, additional memory and supplimen- 
tary software paclages complete the initial products and 
additional hardware and software will be added later. 

Both systems are backed with complete documentation - 
assembly and user manuals, schematics and pictorial 
diagrams, printed circuit board layouts -all the great aids that 
Heath had traditionally provided its kit builders. There is even 
a Heath Users group already being formed and Heathkit H 11 

owners are automatically eligible for membership in DECUS, 
the Digital Equipment Corp. users group. 

The H8 -an 8080A machine 
This is the basic hobby computer in the newly announced 

Heath line. The 8080 is a well -known stardard microprocessor. 
In the H8 it comes with a built -in 1K X 8 ROM (Read Only 
Memory) that contains a monitor program for controlling the 
front panel and load /dump operations. The H8 cabinet is 

designed to accomodate up to 32K of memory and has a total 
capacity for 65K of addressable memory. 

New Hobby 
You Can Build 

Two machines: one an 8080A, the other an 
a long list of peripherials, accessories and 

The intelligent front panel has a 9 -digit 7- segment octal 
display that permits the user to dynamically display register 
and memory contents while programs are running. A 16 -digit 
keyboard allows quick and accurate data entry. A built in 
programmable audio circuit and speaker makes possible a 
wide variety of special audio effects while a set of LED status 
lights make it possible for the operator to monitor important 
machine states. 

The CPU board that houses the 8080A comes factory -wired 
and tested to eliminate the most common source of errors that 
a kit builder might encounter. The system bus that Heath is 

using is a 50 -line bus that is not compatible with any other 
8080 bus currently in use. This means that any accessory items 
you may have for the Altair or S -100 bus cannot be used in the 
Heath computer. A built -in convection -cooled power supply 
completes the main frame. It can handle up to 32K of 
memory and two I/O interfaces. The basic H8 kit includes the 
wired and tested CPU, complete assembly and operations 
data as well as all systems software in audio cassette for,. It 

sells for $375 in kit form. 

Memory cards for the H8 
Additional memory, a must if you are going to do anything 

with your H8 is available. Model H8 -1 is an 8K memory 
board kit that comes with 4K of static RAM for $140. An 

additional 4K expansion memory IC set (Model H8 -3) is $95. 
Each static memory card uses TI4044 4K X 1 static memory 
IC's. Memory PC boards are available only as a part of a 

memory kit. All IC's are in sockets, and each memory card 
contains additional on -card power -supply regulation. The 
memory is addressable throughout the entire memory range 
and comes complete with a memory test program. 

Parallel I/O card for the H8 
To interface with outside peripherals you must have an I /O, 

preferable several. Heath offers their model H8 -2 for this 
purpose. This I/O card kit offers 3- input /3- output 8 -bit ports. 
It is completely compatible with the serial I/O port used to 
inerface a cassette recorder with the machine. The parallel I/ 
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Computers 
From A Kit 
LSl -11 are available in kit form from Heath -plus 
software 

O has complete interrupt control and independent addressing 
is available. Output polarity is selectable and pulsed or 
transparant handshaking is included. Like the memory board, 
on -card power -supply regulation is provided. The H8 -2 kit is 
$150. 

Serial I/O card for the H8 
When you want to interface a cassette recorder to your H8 

computer you must have a serial I/O board. In the H8 system 
you need the H8 -5. It has a 1200 baud rate and sells for 
$110. 

Video terminal kit 
The H9 video terminal kit can be used with either the H8 or 

the H11 computer. It costs $530 and has a I2 -inch screen that 
displays up to 12 lines of 80 characters and contains enough 
built -in memory for one page of data. It offers long- or short - 
form display. Long -form is full lines of data 80 characters 
long. Short form is 4 columns of 20- character lines -quite 
handy during programming as you can then look at 48 lines of 
program at a time. Baud rates are variable from 110 to 9600. 
Editing features are built in. This terminal also includes a 
parallel interface for the H10 tape reader /punch /duplicator. 

Tape reader /punch /duplicator 
Like the video terminal, this unit can be used with either 

computer. It costs $350 as a kit and can read, punch or 
duplicate paper tape. This multi -purpose device is a 50 -CPS 
high -speed reader; a long life 110 -baud 10 -CPS punch and 
has a copy mode duplicating tapes. It uses a parallel interface 
with handshakes and can accomodate either fan -fold or rolls 
of paper tape. The unit comes with a chad tray for catching 
the punched out paper scraps and a fan -fold tape tray. 

H11, a 16 -bit computer 
This powerful machine is designed around the DEC LSI -11, 

a 16 -bit CPU. The CPU board is supplied completely assem- 

bled and tested with 4K X 16 dynamic RAM. Memory is 
expandable to 20K. The unit includes a built -in backplane, 
power supply with switching regulators and full circuiE F-otec- 
tion, and flexible I/O interface accessories. A complete DEC 
system software package is also included. It contains editor, 
PAL -11 assembler, linker, on -line debug package, input/ 
output executive, BASIC and FOCAL. Mail order price of the 
H 11 is $1295. 

The mainframe has no front -panel keyboard or readouts. It 
does feature a tilt -up removable card cage and a b jilt-in 
cooling fan. 

Static memory for H11 
As many as four additional 4K static memory cards can be 

added to the H11. Heath calls these model H11-1 and cost 
$275 each. The cards use 1K X 4 static RAM memary (no 
refresh is required). They are fully compatible with the H11 
bus and the PDP I1 /03 bus. Only a single jumper is needed 
for bank selection and maximum read /write time is :RCN: nS. 
Parallel I/O for H11 

The HlI -2 is a parallel I/O for the H11. It costs $15. It 
offers 16 diode -clamped data input lines. Inputs and DI_ :puts 
are latched. 16 -bit words are on 8 -bit byte programmed data 
transfers. Also provided are jumper -selectable address and 
vector generation. Four control lines go to each peripheral 
device -reader enable low, data valid low, new data tali,: low 
and punch ready low. The logic lines are TTL compi_ti-de. 
Serial interface for the H11 

Labeled as the Heath model H11 -5 this serial interface :ard 
can be either EIA or optically isolated. It offers selecable 
crystal -controlled baud rates of 50, 75, 110, 134.5, 15D. 200, 
300, 600, 1200, 1800, 4800, and 9600. Also provided are 
jumper -selectable stop -bit and data -bit formats and H11 bus 
interface and control logic for interrupt processing and vector 
generation. Interrupt priority is determined by the electrical 
position along the H I l bus. All control /status register and 
data registers are compatible with H11 and PDP -11/03 
software. 

www.americanradiohistory.com

www.americanradiohistory.com


44 

INSIDE THE VIDEO TERMINAL you'll see the CRT. keyboard, electronics 
and power supply that make it work. 

'I1t Piarimmor ài 

CPU CARD FOR THE H11 includes the LSI -11 microprocessor and comes 
completely assembled as you see it here. 

CPU CARD FOR THE H8 includes the 8080A microprocessor and is 

supplied with the kit as a fully assembled board. 

Printing terminal 
To complete the system Heath is offering an LA36 DEC 

writer. The price of this unit has not yet been announced. It 
offers a tractor paper feed, a maximum line width of 132 

characters and baud rates of 110 and 300. In addition there is 

auto line feed. 

Software systems 
Two entirely separate software systems are provided. The 

H8 software goes with the H8 machine, the H l l package with 
the H II machine. 

The H8 software is made up of BH Basic (BH stands for 
Benton Harbor). expanded BH Basic, TED -8 (a text editor), 
HASL -8 (an assembler), BUG -8 (debug), PAM -8 (panel 
monitor). These programs come in cassette tape form and are 
supplied with the H8. 

For the H11 the following software is now available: PTS 
Basic -11, 8K Focal -11, 4K Focal -11, Edit -Il. Link -I1, PAL- 
I IS 

All software for the Heath H11 computer is completely 
compatible with the DEC PDP -11 and can run on any 
operating PDP -1103 system. 

Heath software will be supplied in three forms; cassette 
magnetic tape, paper tape and read -only memory (ROM). 
The panel monitor for the H8 (PAM -8) is supplied in a ROM 
and like all ROM, cannot be modified by the user. 

BUG -8, TED -8, HASL -8 and BASIC are provided with the 
H8 computer in cassette form and are available as an option 
in paper tape form. Both the cassettes and the paper tape are 
compatible with the required error checking and synchron- 
ising characters used by the front panel monitor system. 

Also packed with the H8 is a six -section software manual. 
This is, however, a reference manual and is not intended to 
teach the owner how to use the software. If you have never 
used a text editor and an assembler, for example, it would be 
best to obtain an introductory text in that subject. 
Conclusion 

As you can see there are two great systems here with more 
accessories still to come. There will be more I/O interfaces 
more memory, a floppy disc, and printers. Radio -Electronics 
will present more details on all of these new systems as we get 

them. R -E 

WITH ITS COVER REMOVED you can see the works of the paper tape THE LA -36 DEC WRITER II keyboard printer terminal. The price of this 

unit has not yet been determined. printer /punch /duplicator. It can be used with both computers. 
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Add Sound 
To Your 
Nome Movies 
Making home movies is a popular hobby 
throughout the world. Here are details on one 
moviemaker's approach to adding sound to his 
movies with the aid of a stereo tape recorder 

ANDREW JAREMKO 

EVER SINCE THE INVENTION OF MOTION 
pictures and sound recording, attempts 
have been made to give pictures a voice. 
Edison experimented with talking films 
in his Kinetophones, using his cylinder 
recorder. Commercial films, with Holly- 
wood leading the way, eventually 
evolved a set of reliable but cumber- 
some techniques for adding sound to the 
movies. Magnetic recording simplified 
sound film production tremendously 
and also made it possible for the 
amateur film maker to add sound to his 
films. A great number of gadgets and 
systems have been constructed for this 
purpose over the years, beginning with 
mechanical gadgets and eventually us- 
ing electronics. Many of these were 
designed to allow the hobbyist to run a 
sound track on a tape recorder, unlike 
the professional system that puts both 
picture and sound on the one strip of 
film. 

The problem of making a circuit that 
would reliably synchronize a movie 
projector and a tape recorder to produce 
sound movies has occupied me for some 
time. I worked through a couple of very 
bad discrete component designs and a 
couple of versions using RTL logic IC's, 
one of which worked fairly well. My 
latest version uses CMOS logic through- 
out and represents my state -of -the -art. 
The movie projector has to be modified 
to allow the synchronizer to work, but 
after that any stereo tape recorder can 
be used to provide fully synchronized 
soundtracks. It should be possible to 
build the circuit for under $75, depen- 

ding on where you shop. 
The problem in playing a tape 

recorder and projecting a film so that 
the result is a talking picture is synchro- 
nization. This means that the sound that 
matches a particular image in the film 
should always match that image every 
time the film is projected. We are used 
to seeing voices match lip movements, 
and talking is the main thing that people 
expect from sound films. At the normal 
home movie speed of 18 frames per 
second (fps), lip movements will appear 
to be out of sync if the sound comes in 
more than one frame early or late. 

All we really need is a system in 
which both the tape and the film run at 
a speed accurate enough so that at the 
end of a reel they haven't drifted apart 
by more than one frame. With a 400 - 
foot reel of super -8 film, this is an 
accuracy of one part in 28,800, or about 
33 parts per million. if our projector and 
recorder can run this accurately, allow- 
ing for all the factors that can affect 
their speed -tape stretch and slip, motor 
warmup, line voltage variations, etc. - 
the problem is solved. All we have to do 
is start the two in sync and they will stay 
in sync. This procedure has been a part 
of professional filmmaking for some 
time and is called "crystal sync" (since 
accurate crystal oscillators are used to 
regulate running speeds). But that kind 
of accuracy is expensive. 

The professional method of making 
talking pictures is of course to put the 
soundtrack on the film. Sound -on -film 
(SOF) has always been around in home 

movies, and Kodak's recent entry into 
the market with SOF super -8 equipment 
will of course make it much Jigger. 
Relatively recent improvements in proj- 
ectors have resulted in sound cn 8 -mm 
film that is often superior to tl-e sound 
on 16 -mm film. But putting the sound 
on the film as it is shot and leaking it 
there creates many serious problems in 
the editing stage. Trying to make a film 
without editing is roughly comparable 
to trying to paint a picture u ithout 
removing the brush from the canvas. 

In professional productions tl-e sound 
is virtually always recorded separately 
and handled separately through the 
editing process. It gets onto .11.! film 
only at the final stage, when the pint is 
made. The main use for SOF is news, 
and even here it is frequently taken off 
the film for editing. Once it is rernoved 
from the film, the problem of get,ing it 
back on in the right spot comes t p. 

We can get around the need for 
extreme accuracy by recording a signal 
on a tape that will tell the projectcr how 
fast it is to run. (The tape sh pt. Id be 
allowed to run free, since any .m erfer- 
ence with its speed is likely tp cause 
wow and flutter.) This means !hat the 
stereo recorder will be carrying a mono 
soundtrack in one channel ar:d sync 
information in the other. Since the two 
tracks are on the same piece of magnetic 
tape, anything that affects the sound- 
track will affect the sync track and the 
sound will remain in sync. 

The most logical method to use is 
simply to record one signal of some sort 
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(usually a pulse) for every frame of film 
that should go through the projector. 
The synchronizer would keep track of 
how many pulses have gone by on the 
tape and make sure that the same 
number of frames of film are displayed. 
For live sync sound all that has to be 
done is to obtain a pulse from the 
camera every time a frame goes through 
it and record this signal along with the 
sound. When the film and sound are 
run together using the synchronizer, 
each frame will go past at its correct 
moment relative to the soundtrack, and 
the result is talking pictures. 

Some specifics 
So far the circuit is pretty vague, with 

only its main function specified and 
absolutely no notions about other duties 
or about how to put it together. Based 
on my previous experience with syn- 
chronizers, I had decided on several 
other characteristics. I wanted to put it 
inside the projector where it would 
always be ready to use and would have 
no cables to fail in the middle of a show. 
It had to have the smallest possible 
number of adjustments, ideally zero, 
and should require no adjustment or 
other attention during projection. Many 
earlier mechanical and electrical synch- 
ronizers required the projectionist to 
make adjustments continually during 
the show, which is annoying for him and 
a distraction for the audience. 

There should be an indicator or indi- 
cators to prove to the projectionist that 
it is running properly, especially if there 
are no adjustments he can make. It 

PARTS LIST 
All resistors 1/4 watt, 10 %, unless 

otherwise noted 
R1, R7- 22,000 ohms 
R2 82,000 ohms 
R3 -4700 ohms 
R4 -470 ohms 
R5, R10, R12 -1000 ohms 
R6, R8- 100,000 ohms 
R9 -8200 ohms 
R11- 220,000 ohms 
R13 -82 ohms, 1/2 watt 
R14, R15- 10,000 ohms 
Cl, C2- .005 tLF, 50V 
C3 -0.47 µF, 35V 
C4, C5 -1000 µF, 16V, electrolytic 
C6, C7 -5 µF, 10V, electrolytic 
D1 -8V, 1W, Zener 
Q1- 2N5447 
Q2- A5T5058 (Texas Instruments), 

(Radio Shack 276 -2012 or equal) 
co 03, 04, Q5- MPS3393 or equal. 

06- 2N2907 
Z IC1 -MCT2 opto- isolator 
cc SCR1- SC141B (G -E) or equal (see text) 

RECT1, RECT2- bridge rectifier, 2A, 
Ili 50 PIV (Radio Shack 276 -1151 or 
w equal) 
Ó T1- Filament transformer, primary 

á 120 V 60 Hz, secondary 6.3 V 
c 
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FIG. 1 -SOUND SYNCHRONIZATION CIRCUIT is based on synchronizer and is shown in a. For 
comparison, system based on phase -locked -loop is shown in b. 
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FIG. 2 -MOTOR SPEED CONTROL AND POWER SUPPLY. Control current would normally come from 
synchronizer circuit, not shown in this article. 
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FIG. 3- WAVEFORMS for the motor speed control and power supply circuit. 

should be able to cope with small 
starting errors and still maintain sync to 
the desired ± I frame. The fact that the 
film is to have synchronized sound 
implies that picture and soundtrack 
have to be in sync right from the start, 
which is asking a lot from human 
reflexes. My circuit will find and main- 
tain synchronization as long as the film 
and tape are started within about one 
second of each other. 

Finally, the most important consider- 
ation for the circuit is that under no 
circumstances can it allow the projector 
to damage the film. In practice. this 
means that it cannot allow the projector 
to stall, since if it did the lamp would 
quickly burn a hole in the film. The 
motor also usually cools the lamp; a 

stalled motor would overheat the lamp 
and shorten its life -no laughing matter 
at the present price of lamps. 

If the circuit is to go inside the proj- 
ector and be permanently connected it 
has to he able to let the projector run 
without an external control input, as for 
projecting silent films. The original 
speed control (if any) could be left in 
operation when required, or the syn- 
chronizer could use an internal control 
signal when the external one is not 
present. I decided to use an internal 
signal and replace the projector's orig- 
inal speed control entirely. I gained 

some speed accuracy from this, since the 
internal oscillator is more stable than 
the rheostat control was. With the proj- 
ector fully under the synchronizer's 
control one must be careful to see that it 
can deal with all the circumstances that 
can arise. 

The circuit is getting to sound quite 
complex, with no hints as to how it can 
operate. A rough block diagram of it 
appears in Fig. I -a. If the external refer- 
ence signal disappears, the circuit will 
replace it with one of its own. For 
comparison, Fig. I -b is a rough block 
diagram of a phase -locked -loop (PLL) 
circuit. The two are very similar and 
show a very basic application of nega- 
tive feedback. Any change that occurs in 
any part of the feedback loop is 
detected, amplified and used to elimi- 
nate itself. It happens that PLL's are 
available as single IC's. Unfortunately, 
they would do only half the job -to 
them. any cycle of the reference 
frequency looks the same as any other 
cycle, so that they can quite happily lock 
anywhere. Our circuit has to lock on a 
particular cycle of both the reference 
and the controlled frequencies. 

The projector 
All this has assumed that the projec- 

tor speed can be electronically con- 
trolled over a useful range. A digital 

solution to the problem is to 
number representing how 
projector should be going, 
convert this number to an an 
that controls the projector's s 

other thing that is needed is 
that says that one frame h 
This signal is usually easy t 

and will be discussed later. 
depends on the motor. 

First, a couple of w' 
unauthorized tampering with 
tor immediately voids the 
turer's warranty. It is best to 
machine whose warranty has 
to pretend that it isn't cove 
Modifications can also be di 
service technicians to underst 

manufacturer's manuals 
them. Second. the modificatio 
working with the 120 -volt 
Shock hazards must be avoide 
Mated. This applies to hazar 
construction and testing as 
use. 

The type of speed control 
depend a lot on the type of m 
projector, and to a lesser deg] 
range of control required. 
speaking, induction motors 
without brushes) can be 
trolled over a very narrow sp 
and are difficult and exp 
control over a wide range. 
motors with brushes are easy 
over a wide range. If a project 
only one speed or has a 
speed change so that the mot 
change speeds, it is safe to assu 
uses an induction motor. A co 
variable speed over a wide r 

good indication of a brush m 
only real way to tell is to to 
nately, the backs of projectors 
easy to remove. 

The speed of induction m 
pends on the line frequency, th 
age and the load that the mot 
The line frequency has the gre 
on speed, while the line volts 
affects the power that the 
deliver. If the line voltage is re 
speed drops until the load on 
matches the power available 
it drops too far. the motor wi 
precautions are taken against 
stalling, the limited control 
this way can be enough to 
synchronizer to work. The 
frequency shouldn't vary m 
about ±5 %. Since controllin 
voltage will only reduce th 
speed, the nominal frequenc 
control signal has to be less 
motor's maximum speed to 
speeds above and below the 
speed. The Motorola Semi 
Power Circuits Handbook (IS 
tains a chapter on controlling 
motors, and RCA's Transistor, 
and Diode Manual contains 
"Power Switching and Conti 
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RCA book says that "Speed ratios as 
high as 3:1 can be obtained . . . with 
certain types of induction motors." 

A typical modification 
When I bought my present projector, 

I was careful to get one that could be 
easily modified. It uses a DC motor 
operating from a 70 -volt supply, with 
the speed controlled by a rheostat in 
series with the motor. The projector's 
original circuit and the circuit I replaced 
it with are shown in Fig. 2. The 
projector contains a large power trans- 
former to supply the projection lamp 
with 21 volts at about 7 amperes. The 
primary is used as an autotransformer 
and is tapped at appropriate points to 
provide the motor with a maximum of 
about 70 -volts DC via a full -wave recti- 
fier. The lamp winding is not shown, 
and the small winding that is shown 
provided power to a pair of pilot 
lamps. 

Since the rheostat comes before the 

FIG. 4 -FOIL PATTERN shown full -size. Top 
view -foil up. 
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filter capacitor, it has a pulsating DC 
waveform across it and can be directly 
replaced with a SCR. In this type of 
capacitor -input power supply, the peak 
currents through the diodes and SCR 
are about ten times the average current 
into the motor. (For more details on 
power supplies, see Don Lancaster's 
article on designing regulated power 
supplies in the December 1973 issue of 
Radio -Electronics.) Choose an SCR that 
has a lot of safety margin in both 
current and voltage, since it should 
never blow out. The SCI41B in the parts 
list is actually a triac, but it works quite 
happily as an SCR. It had the ratings I 

needed and I had it on hand. 
In circuits using SCR's, the cathode 

lead usually becomes a common point, 
often the ground. But in this case, it 
would put the ground line about 50 
volts away from either side of the power 
line and create a definite shock hazard. 
This voltage has to be kept inside the 
projector and ideally should be kept to 
the immediate vicinity of the SCR. ICI 
provides the necessary isolation. It 
consists of a LED optically coupled to a 
phototransistor, but electrically in- 
sulated to 1,500 volts. 

How the circuit works 
The circuit will switch the SCR on 

when current flows through the LED in 
IC1. Whenever the voltage across the 
SCR goes to zero, the SCR, Ql and the 
phototransistor in IC 1 will all cut off. As 
the voltage across the SCR rises they 
will remain cut off, since Q l's base is 

connected to its emitter via R2 and the 
phototransistor is similarly biased by 
Rl. With no current flowing in either of 
these transistors, Q2 receives no base 
current and deprives SCR1 of gate 
current. 

As soon as current begins to flow in 
the LED, the phototransistor begins to 
conduct and a voltage appears across 

o T- 
o .,-- 

1+tavl 
v++ O 

GN G O 
V+ O O VREF 

(+12VI (+6V1 

AC 

SECT? 

AC 

MOUNTING O HOLE RT 

RIG 
DONNECIS TO 

SPEED CONTROL POT 

CG 

914 O 
MOUNTING 

HOLE 

SCRI 

-C2- 
-RI-,. 

K A G 

- PUSH -IN- TERMINAL 

FIG. 5.- COMPONENT PLACEMENT diagram. 

TO POWER 
TRANSFORMER 

CENTER TAP 

NEGATIVE 
LEAD TO MOTOR 
AND SWITCHES 

CONTROL 
CURRENT 
INPUT 

R2. This starts Q1 conducting, which 
produces a voltage across R1 that helps 
the phototransistor turn on. This regen- 
eration, or positive feedback, continues 
until both transistors are fully conduct- 
ing. This provides Q2 with base current 
and allows it to conduct, providing gate 
current to SCR1. As soon as the gate 
current reaches a high enough level, the 
SCR will conduct. When the line 
voltage goes through zero, everything 
shuts off again. Cl and C2 provide a 
low -impedance path to noise signals 
that might otherwise trigger SCR1 
prematurely. 

The combination of Q I and the 
phototransistor is called a transistor 
switch, and has a very low impedance 
when it is conducting. D 1 is an 8 -volt 
Zener that prevents the voltage across 
the QI- phototransistor combination 
from exceeding 8 volts, and in addition 
prevents them from ever being reverse - 
biased. Transistor Q2 is included so that 
Q1 and the phototransistor only need to 
carry small currents and to isolate them 
from the 70 -volt peak that can show up 
across SCR1. Any component failures in 
this part of the circuit could cause the 
projector to stall, so everything is 
operated well within its ratings. This 
network will trigger the SCR on from a 
signal electrically isolated from it. 

With this type of circuit, maximum 
power is delivered to the motor if the 
SCR is triggered just before the peak of 
the line voltage. If the SCR is triggered 
much before this, it will remain cut off 
until the line voltage rises above the 
voltage on the filter capacitor. If it is 

triggered later, the capacitor will not 
receive as much charge and the voltage 
across it will drop, delivering less power 
to the motor. With AC motors, the 
earlier the SCR turns on the more 
power will get to the motor. Induction 
motors need most of the cycle present 
just to run, so that the SCR would have 
to be switched on even earlier. 

The current input to the LED is 

provided by Q3 through Q6. Transistor 
Q3 is driven by the output of a full -wave 
bridge rectifier, RECT1. Whenever the 
power line waveform goes through zero, 
the voltage across R5 goes to zero and 
Q3 cuts off, making its collector posi- 
tive. Resistor R5 ensures that Q3 does 
actually cut off. When this happens, Q4 
conducts, grounding its collector and 
forcing Q5's collector positive. This 
charges C3 and cuts Q6 off, which also 
removes the current to the LED in the 
isolator. 

As soon as the line voltage waveform 
gets away from zero, Q3 saturates and 
Q4 cuts off, allowing the control current 
to start discharging C3. This brings Q5's 
collector toward ground, and at some 
point Q6 will begin to turn on. As soon 
as enough current flows in Q6 and the 
LED in IC 1, the transistor switch turns 

continued on page 82 
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TEST EQUIPMENT 

all about 
RF signal 
generators 
PART l -An in -depth look at the different types currently available, 
including how they work, their specifications, features and applications 

CHARLES GILMORE'` 

RADIO- FREQUENCY SIGNAL GENERATOR IM- 
plies a number of basic features. These 
include: frequency range; modulation 
capability; and amplitude control. The 
RF (radio frequency) signal generator 
has a frequency range (typically 50 kHz 
to 10MHz) whose lower frequency limit 
is above 20 kHz (the practical upper 
limit of the audio frequency range). 
However, the upper frequency limit of 
an RF signal generator can be as high as 

1 GHz. Generators operating above 1 

GHz fall into a special class called 
microwave signal sources. Modulation 
may be AM (Amplitude Modulation), 
FM (Frequency Modulation), pulse, or 
a combination of any of the three. A 
wide range of output amplitude control 
is implied, including the ability to 
generate signals of 1µV or less. 

At the present time there appears to 
be very little middle -of -the -road pricing 
for RF signal generators. The truly low - 
cost units fall in the $200 or less area. 
The cost of those with moderate or great 
sophistication exceeds $1000 and extend 
to $10,000 or more. The specifications, 
features and applications of the genera- 
tors covered in this article include 
generators costing as much as $2000 or 
* Manager Design Engineering, Health Co., 
Benton Harbor, MI 

$2500, as well as low -cost units. 
The price level of RF signal genera- 

tors has not changed significantly. There 
have been many generators for the past 
30 years that fall into the $1000 to $2500 
classification. The performance level of 
the generator has changed. The per- 
formance level of the generator changed 
with a change in need. This need is 
primarily concentrated in the communi- 
cations industry, with secondary uses in 
the area of consumer product servicing, 
amateur radio, instrumentation and the 
home experimenter. There is also a need 
for the RF generator in related design 
work. 

The need for better specifications and 
features is forced by the sophistication 
of the products the generators are used 
with. For example, the communications 
industry has changed VHF and UHF 
standards from wideband FM deviation 
( ±5 kHz) to narrowband deviations 
( ±3 kHz). This change necessitates 
generators with precise modulation ca- 
pability and substantially increased fre- 
quency stability requirements. 

Low -cost generators fill the needs of 
the home experimenter, and supply the 
RF signals required by the service shop 
for simple alignment procedures. These 
generators (or oscillators, as they should 

be known) normally lack stal-it ty, RF 
shielding, frequency range, and modula- 
tion capability required to verify per- 
formance specifications when s, rvicing 
or calibrating communications, indus- 
trial or high- fidelity equipment. 

Producing the signal 
The methods for generating an RF 

signal cover a wide gamut of Technol- 
ogy. The simplest generators t _n; power 
oscillators that use a fixed indictor and 
a variable capacitor as frequency deter- 
mining elements. On the other end of 
the spectrum are signal generators with 
sophisticated synthesis circuits :hat de- 
liver signals of high spectral purity, 
extreme stability and uniform modula- 
tion capability. In between these ex- 
tremes are the L -C (inductance- capaci- 
tance) oscillator with stages of be_.ifering, 
modulation and power amFliiication. 
This oscillator is normally housed in a 
sturdy casting that provides a stable 
mechanical and temperature environ- 
ment, as well as a high degree ot'shield- 
ing. Generally speaking, this type falls 
into the upper end of the low -cot signal 
generator price class. 

Figure 1 is a block diagram oí a basic 
RF signal generator using a band - 
switched L-C oscillator. This o,cillator 
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drives a buffer amplifier that helps 
maintain frequency stability with 
changes in output load. The buffer 
amplifier may be eliminated on lower 
cost RF generators. Although the signal 
from the basic oscillator, and therefore 
the signal from the buffer amplifier, 
may well be at (or greater than) the 
amplitude required of the generator 
output, a power amplifier is used to 
drive the 50 -ohm low impedance lines. 
The output amplifier supplies the maxi- 
mum possible signal, usually in the 1 to 
3 volt area, to the output attenuator. 
The attenuator reduces the output signal 
level to the level selected by the opera- 
tor. 

As you can see in the block diagram, 
extensive shielding around these four 
sections prevents stray signals from 
leaking from any one of these compo- 
nents. Such shielding usually involves a 
rather complex mechanical design, often 
a box within a box. Shown as dashed 
boxes are other circuit components that 
may not appear on all generators. 

Signal generators contain some form 
of modulator. Amplitude modulation is 
applied to either the output amplifier or 
to some modulator ahead of the output 
amplifier. A few generators modulate 
the oscillator directly. The modulator 
receives audio signals from an internal 

oscillator or an external source. On 
higher quality generators, the audio 
oscillator provides tones of 400 Hz and 1 

kHz. Simpler generators use one tone. If 
the generator features FM, signals from 
the modulating oscillator are applied to 
frequency modulating components on 
the bandswitch oscillator. This is usually 
done through circuitry that maintains a 
constant deviation, regardless of oscil- 
lator frequency setting. 

In some complex RF signal genera- 
tors, frequency -control circuitry moni- 
tors the output frequency, compares it 
to a standard, and applies corrective 
signals to the bandswitch oscillator. This 
action maintains the desired frequency 
setting. Such frequency -control circuitry 
is only found on more costly genera- 
tors. 

Basics of modulation 
Two types of modulation, AM and 

FM, are by far the most common. AM 
only is common on RF signal generators 
with upper frequency limits in the 30 
MHz to 60 MHz area. Most signal 
generators with FM capability also have 
AM capability. Some generators, espe- 
cially those designed for work in the 
high VHF and UHF region, also have 
pulse modulation capability. Pulse mod- 
ulation is zero to 100% amplitude 
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FIG. 1 -BASIC RF SIGNAL GENERATOR with a bandswitched L -C oscillator. 

MODULATING WAVEFORM 

AMPLITUDE 

MODULATED CARRIER 

FREQUENCY - 
FIG. 3- FREQUENCY MODULATION. Modulating signal is shown in a and b shows modulated carrier. 
Frequency spectrum of FM signal is shown in c. 

modulation in the form of a square 
wave or pulse. 

There are two ways to view amplitude 
modulation. Figure 2 -a shows an enve- 
lope presentation, as seen on an oscillo- 
scope, for a 100% modulated RF carrier. 
A section of the unmodulated camer is 
also shown for reference. This display 
presents amplitude versus time period. 
Figure 2 -b shows a signal with less than 
100% amplitude modulation. Figure 2 

also shows how to measure percent of 
modulation using this display. Figure 2- 
c shows a spectrum analyzer display of 
an amplitude -modulated signal. This 
display has amplitude on the vertical 
axis and frequency on the horizontal 
axis. The centermost line represents the 
carrier frequency. The signal to the left 
represents the lower sideband; the 
carrier frequency (fe) minus the mod- 
ulating frequency (f,,,). The line to the 
right represents the upper sideband; the 
carrier frequency plus the modulating 
frequency. The display of the spectrum 
analyzer shows the power distribution in 
an amplitude -modulated signal. Each of 
the sidebands contains one -quarter of 
the power. 

Figures 3 -a and 3 -b show oscilloscope 
and spectrum analyzer presentations for 
an RF carrier frequency modulated by a 
single sinusoidal tone. In the oscillo- 

0 

a 

A 

%MODULATION = 
B XX 

100% X=BZAiA 

FREQUENCY -AI. 

FIG. 2- AMPLITUDE MODULATION. 100 per- 
cent modulation level is shown in a. Less than 
100 percent modulation is shown in b. Frequen- 
cy spectrum of an AM signal is shown in c. 

www.americanradiohistory.com

www.americanradiohistory.com


scope trace, note an increase in frequen- 
cy for positive peak of the modulating 
waveform and a decrease in frequency 
for negative peaks of the modulating 
waveform. The difference between car- 
rier frequency with no modulation and 
peak carrier frequency with modulation 
is referred to as the deviation. The ratio 
of the modulating frequency to the 
deviation is called the modulation 
index. 

The spectrum analyzer display (Fig- 
ure 3 -b) shows a number of sidebands 
spaced above and below the carrier 
frequency at integral multiples of the 
modulating frequency. Note, this differs 
in three ways from the AM signal. First, 
if the modulating signal is purely sinu- 
soidal, AM generates only one upper 
and one lower sideband. Second, the 
amplitude of these sidebands are a 
direct function of the percentage of 
modulation. Third, the amplitude of the 
carrier remains constant with modula- 
tion. 

When FM is used, there are an 
infinite number of sidebands (although 
only the first few are strong enough to 
be given any real consideration). The 
amplitude of these sidebands and the 
carrier depend on the modulation index. 
For example, at a modulation index of 
approximately 2.4, the carrier amplitude 
is reduced to zero and increases for 

-e 

a 

modulation indices greater or less than 
2.4. Frequently, FM deviation is mea- 
sured by modulating the carrier with a 
signal of known frequency. The devia- 
tion is increased until the carrier ampli- 
tude, as observed on a spectrum analyz- 
er, goes to zero. For example, the carrier 
passes through zero amplitude when 5 
kHz deviation is reached if the modulat- 
ing frequency is 2 kHz. 

As noted earlier, pulse modulation is 
essentially 100% amplitude modulation 
by a rectangular pulse. Figure 4 -a shows 
an envelope presentation of a pulse 
waveform and RF carrier modulated by 
this pulsed waveform. As you can see, 
the carrier is turned on and off by the 
pulses. Figure 4 -b shows a spectral anal- 
ysis of this same waveform. The center 
line is the carrier frequency. There are 
many sidebands, each one spaced from 
the carrier by integral multiples of the 
pulse repetition rate. The amplitude of 
each of these sidebands depends on the 
duty cycle of the modulating pulse and 
the completeness of the modulation. As 
can be seen from a spectral analysis, 
complex signals, such as square waves 
or pulses, require an extremely wide 
bandwidth. Therefore, pulse modula- 
tion is usually confined to very high - 
frequency or ultra high- frequency gen- 
erators where considerable bandwidth is 
available. 

MODULATING 
WAVEFORM 

MODULATED 
CARRIER 

FREQUENCY -U- 

b 

FIG. 4 -PULSE MODULATION is essentially ltiu percent amplitude modulation by a pulse signal. 
Modulating signal is shown in a and modulated carrier is shown in b. Frequency spectrum of pulse 
modulated carrier is shown in c. 
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FIG. 5- HARTLEY OSCILLATOR is shown in a. Colpitts oscillator is shown in b. 

Basic oscillators 
The oscillator is the heart of the RF 

signal generator. The stabiLty and 
purity of the generator is directly related 
to the stability and purity of :hc oscilla- 
tor. Therefore, a great deal of design 
time and effort goes into tht oscillator 
circuit. One of the most comrron oscilla- 
tors used for generators tha. :over 50 
kHz to 60 MHz, or even 100 MHz, is the 
Hartley oscillator. 

The circuit in Fig. 5 -a is a simplified 
Hartley oscillator. The frequency of 
oscillation is determined by the values 
of C l and L 1. When the desired 
frequency can no longer be reached by 
adjusting the variable capaci_o, a new 
inductor is switch -selected. Frequency 
for an L-C oscillator is directh related 
to the square root of the capacitance 
and inductance. Therefore, a large capa- 
citance change is required to obtain a 
reasonable change in frequency before a 
band change is necessary. Typically, 
capacitance changes of 10: 1 o 12:1 are 
used. As a result, band ranges on most 
RF signal generators using L-C oscilla- 
tors cover a frequency spread of about 
3:1 to 3.5:1. 

The stability and spectral purity of 
the generator output is IL rg.ely de- 
pendent upon the characteristics of the 
L-C circuit. A high Q (qualit., factor) 
circuit designed with silver plated coils 
and air variable capacitors is used. 
Extreme care is given to the mechanics 
of the oscillator, and it is not un:ommon 
to find the entire oscilla of circuit 
housed in a sturdy box, or perhaps a 
hollowed out casting. This prior ides low 
susceptibility to thermal variations, me- 
chanical shock and vibration, a id exter- 
nal capacitances, all of whic I affects 
oscillator stability and purity. 

In addition to minimizing environ- 
mental effects upon the stability and 
purity of the oscillator, extensive decou- 
pling circuitry is used on all power 
supply connections. Such Lie ïoupling 
serves two purposes. First; t keeps 
external signals from modulating the 
oscillator and therefore crea_irg unde- 
sirable spurious signals. Setond; it 
removes the desired signal f-om the 
power supply lines so the si;,nal is not 
radiated except through con_ie_tions to 
the output attenuator terminals.. 

An alternative oscillator co ifiguration 
is shown in Fig. 5 -b. It is the Colpitts 
oscillator. A split capacitor is used to 
control the ratio of feedback here, 
rather than the tapped coil of the 
Hartley oscillator. The value of capaci- 
tance that sets the frequency of the 
oscillator is the series value of capacitors 
C 1 and C2. 

The Colpitts oscillator does not pro- 
vide as wide a tuning rarge: as the 
Hartley oscillator. Tuning raios of 10:1 
are common for the Colpitts oscillator. 

When UHF signal generation is 
continued or page 80 
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How To Design 
HORN 

DOPPLER 

DOPPLER 

LTT-H 

Automotive 
Anti -Collision 
Systems 

Part II -An in -depth look at the different types of systems 
and the various design considerations, with enough 
information for the advanced hobbyist to build his own 

MARTIN BRADLEY WEINSTEIN 

Last month, in part 1 of this article, we 
discussed several different approaches to 
collision- avoidance systems and we looked at 
practical LASER modules. 

This month, the article concludes with a 

look at SODAR and RADAR modules. 

SODAR modules 
Headway and tailway range information is 

obtained through an air -coupled version of 
SONAR called SODAR (SOnic Detection 
And Ranging). A frequency of 40 kHz should 
be used for your SODAR for several reasons. 
One, ultrasonic energies at significantly 
higher frequencies dissipate rapidly, requir- 
ing too much power for useful range. Two, 
ultrasonic energies at lower frequencies 
diffuse easily, making beam definition diffi- 
cult. Further, the wavelength at, say, 23 kHz, 
is nearly twice the wavelength at 40 kHz. 
Finally, 40 -kHz ultrasonic transducers are 
readily available. 

Because we are dealing with a two -way 
path (the transmitted signal is reflected, then 
received), the received echo strength drops 
with the fourth power of range. This can be 
combatted in two ways. One is through large 
transmit power. The other through extra 
receiving sensitivity. 

The rest of the signal processing problem 
has been greatly simplified, thanks to the 
National Semiconductor LM1812 Ultrasonic 
Transceiver IC. This innovative IC is capable 
of producing up to 12 watts of transmitted 
ultrasonic power. It works on 12 volts and its 
output is formated to make the addition of a 
clock and gating circuit easy. As shown in 
Fig. 4 block diagram, very little circuitry 
outside the LM1812 is required to produce a 
BCD range output. The LM1812 is available 
from dealers for $7.50 to $10.00. 

Though application notes on the LM 1812 
show a single transducer used for both trans- 
mission and reception, system sensitivity can 
be enhanced through the use of dual sensors. 
Furthermore, by positioning them far apart 
on the automobile, a lower range cutoff can 
be established. (See Fig. 5.) Additionally, the 
use of separate sensors permits the addition 
of a receive preamp, if desired, to further 
enhance received signal sensitivity and reli- 
able system operation at the upper -range 
limits. 

Beam shaping is accomplished for both 
transducers mechanically, through the use of 
tubing. The sensors chosen should be water- 
proof and highly resistant to mechanical and 

PULSE 
STRETCHER 

environmental hazards. 
The Massa Corporation (280 Lincoln 

Street, Hingham, MA 02043) model TR -89B 
Type -40 is an excellent choice as a receiving 
transducer at 40 kHz. Untuned with a 2- 
megohm load, its sensitivity is a very high -48 
dB (versus a standard 1 microbar at one 
foot). Its directional characteristics are also 
excellent. They are available from Massa at 
$5 each, but Massa has established a 
minimum sample order of $25. 

The high power requirements of a trans- 
mitting transducer are more than met by 
Linden Laboratories, Inc., (Box 920, State 
College, PA 16801) model 70160. It is capable 
of handling hundreds of watts of output 
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FIG. 4 -SODAR MODULE uses a National Semiconductor LM1812 ultrasonic transceiver. The 

LM1812 provides a gating signal to a counter for accurate range information. 
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(properly cycled), so at 12 watts it's coasting. 
It comes in a molded, rugged PVC housing. 
Its half power ( -3 dB) beamwidth is 10 
degrees. It is available for only $23.50, post- 
paid. This is less than half the usual price of 
such units in these small quantities. 

The entire SODAR system is duplicated 
twice for full forward and rearward range 
information. System beamwidth can be 
anything from 3 to 10 degrees. 

TRANSMIT 

TRANSMIT 

FIG. 5 -SODAR MODULE PLACEMENT. Trans- 
mitting and receiving transducers are sepa- 
rated as widely as possible. Tubing at the 
mouth of each transducer can provide a narrow 
beam. 

Doppler RADAR's 
Some of the techniques for Doppler 

measurement have already been mentioned. 
Here we will take a look at the elements of a 
practical system that almost anyone can 
build, as shown in Fig. 6. 

Voltage and current regulation is a must. 
The Doppler microwave modules available 
use Schottky diode detectors and Gunn diode 
oscillators. An overvoltage can blow both 
diodes. An undervoltage can keep the Gunn 
diode from oscillating -15% regulation is the 
maximum variation from manufacturer's 
specs permissible to assure reliable starting 
and safe operation. Popular, inexpensive 
three -terminal regulators provide sufficient 
regulation and help safeguard against poten- 
tially dangerous transient spikes. 

If the voltage source is modulated at 
approximately 10 kHz, the Doppler range 
rate information can be further qualified 
with a sign, to indicate whether the target is 
approaching or receding. 

The Doppler modules themselves are 
available from a number of sources. The 
Amperex Electronic Corp. (230 Duffy Ave- 
nue, Hicksville, NY 11802) model DX -489 
Doppler Module, at $47.50, is a very inex- 
pensive starting point. It includes a built -in 5- 
dB antenna (which should be replaced with a 
14 -dB or more antenna), operates on 7.0 volts 

and delivers 8.0 mW at 10.525 GHz. As in all 
the modules we'll discuss, the only connec- 
tions necessary are power in and signal out. 

The Amperex DX -489, operated as de- 

VEHICLE POWER 
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COUNTER 
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lane traffic. In some cases, the-mostatically- 
controlled heating elements may have to be 
added for reliable operation in very cold 
weather. 
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REGULATOR 
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RG. 6 -RADAR MODULE. Information from the speedometer is fed to a filter to 'li Eninate signals 
returned from stationary objects. The resultant signal is counted and latched for a di,ect readout of 
relative velocity. 

livered, is designed to meet the requirements 
of Part 15 of the FCC Rules and Regulations. 
This is also true of the other modules 
mentioned. Additional antenna gain, how- 
ever, can violate Part 15 specifications and 
the designer is cautioned to observe such 
limitations in any modification. Amperex 
modules include built -in second harmonic 
rejection networks. 

Plessey Semiconductors (1674 McGaw Av- 
enue, Irvine, CA 92714) offers a number of 
Doppler modules near 10.525 GHz (also 
called X- band). Model GDM -3B offers a 10- 
mW output and a frequency range of 10.2- 
11.0 GHz for $77.20. Model GDM-101B 
offers a 50 -mW output in the same range for 
$88.10. The model GDVM -3B offers the same 
capabilities as the model GDM 3B, plus 
electronic tuning of plus -or -minus 25 MHz, 
all for $118.30. The GDVM -101B is a simi- 
larly- tunable model îf the GDM -IOIB for 
$154.40. 

The General Electric Microwave Devices 
Products Section (Owensboro, Kentucky 
42301) model C -2126A Microwave Circuit 
Module Doppler Transceiver offers a 3 -mW 
output at 10.525 GHz with an 8.0 -volt oper- 
ating requirement. Its flange mount mates 
with UG39 /U flange and RG52 waveguide. 
It costs $59. 

The audio -frequency output of the Dop- 
pler module is buffered in an isolation ampli- 
fier. Then a variable- frequency notch filter 
reduces returns at a frequency related to 
vehicle speed. A multiple digit plus -and- 
minus counter with resettable inputs per- 
forms the arithmetic conversion to a precise 
BCD range rate (relative speed) readout, 
which is latched for display or for software 
routines. 

The modules are placed at the center of the 
vehicle in both the front and the back as 
shown in Fig. 7. Antenna gain and directivity 
is chosen to avoid clutter returns from over- 
head signs, roadside obstacles and adjacent- 

HOER 
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FIG. 7 -RADAR MODULES are io. ated fore and 
aft near the vehicles center line. Nominal 
10.525 GHz operating frequency provides oper- 
ation that is relatively free of boinceback -type 
interference from rain, snow, dust and other 
objects. 

Microcomputers 
The advantages of even sum Dle data pro- 

cessing are obvious. A small, microprocessor - 
based system can selectively irterrogate the 
various inputs, coordinate data, perform 
arithmetic and formating operations, make 
intelligent decisions and pr)dace a mean- 
ingful display. 

contint,ed on page 72 
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Radio -Electronics 
CIRCLE 99 ON FREE INFORMATION CARD 

Tests Optonica ST -3535 Tuner 

1 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

SHARP ELECTRONICS CORPORATION OF JAPAN 

markets in the US a line of high -fidelity 
equipment under the name of Optonica. The 
top tuner in this line is the model ST -3535. 
The styling is similar to that of several recent 
tuner and receiver entries from competing 
firms in that the entire front panel, including 
the long dial -area cutout is finished in a gold 
color. When power is applied to the unit, dial 

AM ANT 

scale numerals illuminate in contrasting 
green for extremely good visibility. The FM 
scale is linearly calibrated, with markings at 

every MHz. Three light indicators to the left 
of the AM and FM frequency scales show 
which band has been selected and also 
denote the reception of a stereo FM signal. 
The dial pointer is also illuminated with a 

bright spot of light. 
Two framed meters located along the 

lower section of the panel are shown in Fig. 
1, along with other major controls. The meter 
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MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

F M SECTION: 
Usable Sensitivity: Mono: 1.8 µV (10.3 dBf). S/N Ratio: Mono: 70 d dB. Selectivity: 75 

dB. Capture Ratio: 1.0 dB. Total Harmonic Distortion: Mono: 0.2% at 1 kHz; Stereo: 
0.4% at 1 kHz. Image Rejection: 90 dB. IF Rejection: 90 dB. Spurious Response 
Rejection: 90 dB. AM Suppression: 50 d13 Frequency Response: 40 Hz to 14 kHz, 
± 1.5 dB. Stereo Separation: 1 kHz: 38 dB at 1 kHz, 30 dB from 50 Hz to 10 kHz. 

AM SECTION: 
Sensitivity: 200 µV /M (Internal Antenna). Selectivity: 29 dB. S/N Ratio: 45 dB. Image 
Rejection: 60 dB. IF Rejection: 60 dB. Total Harmonic Distortion: 1.0 %. 

GENERAL SPECIFICATIONS: 
Audio Output Level: Fixed, FM: 0.8V; Variable FM: 0 -1.0V; Fixed, AM: 0.2V for 30% 
modulation; Variable AM: 0-0.3V for 30% modulation. Power Consumption: 24 watts. 
Dimensions: 173/8 wide x 55/8 high x 15 inches deep. Weight: 22 lbs. Suggested 
Retail Price: $269.95. 

at the left serves as a signal- strength meter 
for AM and FM. The meter to the right is 

both a center -of- channel FM tuning indi- 
cator and a multipath meter. In this latter 
function, minimum readings are obtained as 

the FM antenna is rotated, and absence of 
multipath is indicated by the meter needle 
returning to its center point, from higher 
readings to the right of center. 

To the left of the meters are a POWER on/ 
off toggle switch and an OUTPUT LEVEL 

control that alters audio output levels from 
the pair of variable -output jacks on the rear 
panel. Three lever switches are located to the 
right of the meters. The first is a three - 
position MULTIPATH switch. When moved 
upwards from its center position, the MULTI - 

PATH switch permits audible detection of 
multipath distortion. With the lever set to this 
position, the antenna is rotated until mini- 
mum sound is heard. The lower switch 
setting introduces the meter multipath indi- 
cator just described. Next is the HI -BLEND 

switch that introduces a high -blend circuit for 
reduction of background noise during weak - 
signal stereo FM reception. However, this is 

accomplished at the expense of high - 
frequency channel separation. In its lower 
position, the HI -BLEND switch introduces a 

built -in 440 -Hz test signal to the output jacks, 
which is used in setting record levels on 
associated tape deck equipment before 
recording from FM programs. The remaining 
two -position MUTING switch turns on intersta- 
tion muting. A rotary selector switch chooses 
AM, FM- STEREO Or FM MONO reception, while a 

large TUNING knob at the lower right is 

coupled to a smooth -acting flywheel and the 
frequency dial pointer. 

I =W,"1 111111E0111I 
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The rear panel of the model ST -3535 tuner, 
shown in Fig. 2, is equipped with the usual 

75 -ohm (coaxial), 300 -ohm and external AM 
antenna terminals. An attenuator switch 
reduces signal input to the RF stage of the 

tuner in the event of signal overload. In 
addition to the separate pairs of output jacks 
for fixed and variable level output, two jacks 
are provided for connection to an oscillo- 
scope for still a third method of multipath 
observation and antenna adjustment. An 
unswitched AC auxiliary power outlet and 
the usual pivotable AM ferrite -bar antenna 
plus a fuseholder complete the rear panel 
layout. Typical connection arrangement into 
a complete hi -fi system is shown in Fig. 3. 
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TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Sharp (Optonica) 

FM PERFORMANCE MEASUREMENTS 
SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono: (µV) (dBf) 
Sensitivity, stereo (µV) (dBf) 
50 dB quieting signal, mono (µV) (dBf) 
50 dB quieting signal, stereo (p,V) (dBf) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (± dB) 
Harmonic distortion, 1 kHz, mono ( %) 
Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 
Harmonic distortion, 100 Hz, stereo ( %) 
Harmonic distortion, 6 kHz, mono ( %) 
Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 dB quieting, mono ( %) 
Distortion at 50 dB quieting, stereo ( %) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (pV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (pV) (dBf) 
Dial calibration accuracy (± kHz at MHz) 

EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features, if any 

OVERALL FM PERFORMANCE RATING 

R -E 
Measurement 

1.7 (9.8) 
6.0 (20.8) 
2.5 (13.2) 

32.0 (35.3) 
76 
69 
1.2 
50 
95 
90 
93 
75 

2.0 
0.23 
0.24 
0.38 
0.30 
0.20 
0.30 
0.6 
0.4 

6.0 (20.8) 
40 
34 
33 

7.0 (22.1) 
100 

Model: ST -3535 

R -E 
Evaluation 
Excellent 

Very good 
Excellent 

Very good 
Excellent 

Very good 
Very good 

Fair 
Excellent 
Excellent 
Excellent 

Very good 

Fair 
Good 

Very good 
Fair 

Good 
Very good 
Excellent 

Good 
Very good 

Very good 
Very good 

Good 
Excellent 

Very good 
Good 

Very good 
Excellent 
Excellent 
Excellent 

Very good 
Very good 
Excellent 

Very good 

TABLE II 

RADIO- ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Sharp (Optonica) Model: ST -3535 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$269.95 
Low /medium 
Excellent 
Very good 
Excellent 
Very good 

Comments: Several features included in this well- designed AM/ FM stereo tuner set it apart from 
others in its price class. The built -in 440 -Hz test tone is extremely useful in setting up 
record levels for FM program recording. However, the level of tone delivered is 
about 3-dB lower than maximum modulation levels of received FM signals would 
deliver and record level indicators should be set accordingly. The aural method of 
multipath detection, coupled with the meter indicator, combine to provide an 
extremely sensitive and accurate means of minimizing this form of interference and 
distortion. Calibration of the long, linear dial was never off by more than 100 kHz 
(and even that minimal error occurred only at the low- and high- frequency 
extremes). 

The designers have carefully targeted muting threshold and stereo switching 
sensitivity so that they provide maximum usefulness. Quieting slope is extremely 
steep, which results in usable signals being received even when signal strength is 
under 5 µV or so for mono, 30 µV or thereabouts for stereo. The only compromises 
made in the interest of price are in the less- than -satisfactory distortion levels (which 
are nevertheless low enough so as not to intrude audibly) and a rather low AM- 
suppression figure. Neither characteristic impaired listening quality. At its relatively 
low asking price, the Optonica ST -3535 turns out to be something of a "sleeper" 
from a company whose reputation was gained in other fields. 

An internal view of the chassis of the model 
ST -3535 is shown in Fig. 4. The si:parate, 
shielded FM front -end at the settler -left 
contains a 4 -gang capacitor for FM and uses 
dual -gate MOSFET's for the double -tuned 
RF stage and the mixer stage. A three section 
capacitor is used in the AM section. Phase - 
linear ceramic filters and differer tial IC 
circuitry are used in the IF section e "FM) to 

feed a conventional ratio -detector circuit An 
IC phase -locked -loop circuit is tleted for 
stereo multiplex decoding, followed by a low - 
pass filter for subcarrier product suppression. 
The 440 -Hz test tone is produced b!, a two- 
stage R-C feedback phase -shift audio oscil- 
lator circuit. A fully regulated powe supply 
is used to provide operating voltages for the 
tuner signal sections. Total semtccnductor 
complement includes 2 MOSFET's,, 6 IC's, 26 
bipolar transistors and 21 diodes. lntercircuit 
board wiring is neatly harnessed, lend the 
tuner lends itself to easy servicing and parts 
identification. 

Laboratory measurements 
Results of our lab measurement[,, summar- 

ized in Table I, disclose that the unlit gener- 
ally exceeded published specific-no ins. Of 
course, many of the required new mono and 
stereo specifications were not listed by the 
manufacturer despite the fact they ptvved to 
be extremely good. For example a THD 
figure of only 0.3% at the 6 -kHz point tells 
much about the excellent phase l.n arity of 
the IF section and the care with w;tich the 
multiplex decoder section was designed. 

The effectiveness of the low -pass f Iter was 
confirmed by the fact that subcarriEr rejec- 
tion in stereo measured more than 54 dB (not 
listed in Table I). At the point where stereo 
switching occurred (6 1sV, or 20.8 dBf), 
quieting in stereo was already 37 dB and 
distortion was well below the 3% '-minimum 
usable sensitivity point." While frequency 
response tended to roll off a bit more rapidly 
than preferred ( -2.0 dB at 15 kHz), this is a 
small price to pay for the excellent si',carrier 
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product rejection afforded. Stereo separation 
was plotted over the entire frequency range 
by means of our spectrum analyzer. Figure 5 

shows the results. Note the steep roll -off 
action of the low -pass filter in the region of 
19 kHz. The upper trace shows the output 
from the desired channel while the lower 
trace represents output from the opposite 

channel. Each vertical division equals 10 

dB. 
Our overall product analysis is found in 

Table II, together with summary comments. 
For the budget -minded high- fidelity enthu- 
siast who prefers a separate tuner to an all -in- 
one receiver, the model ST -3535 offers 
considerable value and an abundance of 

extra features not normally found in lower 
cost tuners. Unless you are fortunate enough 
to live in an area where one or more stations 
are taking special pains to deliver a 

superclean FM or stereo FM signal, it is 

unlikely this tuner will prove a limiting factor 
in determining the quality of your FM recep- 
tion. R -E 

Hitachi SR -903 
Stereo Receiver 

CIRCLE 101 ON FREE INFORMATION CARD 

IN THE AUGUST 1975 ISSUE OF RADIO-ELEC- 

tronics, we described a new type of audio 
amplifier output circuit developed by Hitachi 
that was identified as a "Class G" circuit. 
Hitachi first used this innovative output 
circuit in their top receiver, model SR -903 
(See Fig. I ). The chief virtue of the Class -G 
circuit is its increased efficiency (compared 
with conventional Class -B push -pull output 
circuitry). The resulting decreased weight and 
heat -sink requirements, in turn, lead to a 
more economical design. Indeed, while the 
model SR -903 is dimensionally the equal of 
competitive receivers in the same power class, 
its net weight and retail asking price suggest 
that the Class -G approach provides decided 
benefits. 

The front panel of the model SR -903 is 

made of gold -anodized aluminum. Frequen- 
cy numerals are printed on a sloping section 
behind the dial glass for better visibility, and 
the linear FM -scale is calibrated at every 200 
kHz. Rectangular colored slits above the 
right section of the dial scale illuminate to 
show program source selected as well as 
stereo FM signal reception. Above the left 
area of the dial scale are signal- strength and 
center -of- channel tuning meters. 

An indicator light labelled AUTO -LOCK is 

included with the program source indicators 
and works together with the large tuning 

knob at the right of the panel. In FM tuning, 
a built -in AFC (Automatic Frequency Con- 
trol) circuit is deactivated so long as your 
fingers engage the tuning knob. As soon as 
you approach center -of- channel (as indicated 
on the tuning meter), releasing the knob 
permits the auto -lock feature to pull in the 
station and the then AUTO -LOCK light comes 
on. 

Rotary controls along the lower section of 
the control panel include BASS, MID -RANGE 

and TREBLE tone controls; dual concentric 
balance and click -stop master volume con- 
trols; and a rotary program selector switch. 
The switch has, in addition to its PHONO, AM 

and AUX positions, a separate FM position 
and one which combines the FM auto -lock 
and FM mute features. We would have 
preferred to see a separate FM muting switch 
so that the auto -lock feature could be 
enjoyed with or without interstation muting. 

Seven individual pushbuttons take care of 
low and high filters, speaker A /speaker B 

selection, stereo /mono selection, loudness 
control activation and external adaptor 
switching. Two three -position lever switches 
handle twin tape- monitoring circuits and 
tape copying or dubbing. Phone jack and 
power on /off pushbutton are located at the 
lower left of the front panel. 

Figure 2 is a rear -panel view of the 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

FM TUNER SECTION: 
Usable Sensitivity: mono: 1.6 µV (9.3 dBf); stereo: 14 IN (28 dBf). 50-dB Quieting: 
mono: 3.1 µV (15 dBf); stereo: 34.5 IN (36 dBf). S/N Ratio: mono: 74 dB; stereo: 68 

dB. THD: mono: 0.15% at 1 kHz; 0.2% at 100 Hz; 0.25% at 6 kHz; stereo: 0.25 at 1 

kHz, 0.3% at 100 Hz, 0.3% at 6 kHz. Frequency Response: 30 Hz to 15 kHz, ± 1.0 dB. 

Capture Ratio: 1.0 dB. Image Rejection: 85 dB. IF and Spurious Rejection: 100 dB. 

Selectivity: 80 dB. AM Suppression: 55 dB. Stereo Separation: 45 dB at 1 kHz. 

Subcarrier and SCA Rejection: 65 dB. Muting Threshold: 14 µV (28 dBf). 

AM TUNER SECTION: 
Sensitivity: 300 µV /M (internal antenna); 20 IN (external antenna). Image Rejection: 
70 dB. IF Rejection: 90 dB. Selectivity: 40 dB. S/N Ratio: 50 dB. 

POWER AMPLIFIER AND PREAMPLIFIER SECTION: 
Power Output: 75 watts -per -channel, minimum continuous, 8 ohms, 20 Hz to 20 kHz. 

Rated THD: 0.1 %. Rated IM: 0.1 %. Damping Factor: 45. Input Sensitivity: phono: 2.5 

mV; high level: 200 mV. S/N Ratio (A- weighted): phono: 75 dB; high level: 87 dB. 

Tone Control Range: bass: ± 10 dB at 100 Hz; treble: ± 10 dB at 10 kHz; mid -range: 
±6 dB at 1 kHz. High Filter: -8 dB at 10 kHz. Low Filter: -8 dB at 50 Hz. Frequency 
Response: high level: 10 Hz to 30 kHz, ±1 dB; phono: RIAA, ±0.5 dB. 

GENERAL SPECIFICATIONS: 
Power Requirements: 120V, 60 Hz, 250 watts. Dimensions: 191/4' wide x 511/16' high 
x 153/4" deep. Weight: 29.8 lbs. Suggested Retail Price: $499.95. 

receiver. Antenna terminals at the left handle 
75 -ohm, 300 -ohm and external AM antenna 
connections. A swing -out ferrite AM bar 
antenna is located above the usual input and 
tape -out pairs of phono -tip jacks with a DIN 

connector also provided for the TAPE I in- 
and -out connections. Spring- loaded speaker 
terminals are vertically oriented. One 
switched and one unswitched AC receptacle, 
a fuseholder and a chassis ground terminal 
complete the rear -panel layout. Adaptor in- 
and -out jacks provide the equivalent of a 
third tape monitor circuit interruption point. 

Circuit features 
Four major circuit boards (two are visible 

in Fig. 3) contain the majority of components 
used in the receiver. The tuner PC board (see 
Fig. 3) includes a 4 -gang linear tuning capa- 
citor for FM and a 3- section AM tuning 
gang. A MOSFET is used in the RF amplifier 
stage. The FM -IF section uses a 4 -stage IC 
differential amplifier with three ceramic filter 
elements and an IC limiter -quadrature FM 
detector stage. Phase -locked -loop IC circuitry 
is used in the multiplex decoder section. 
Ceramic filtering and IC's are used in the 
AM tuner section and an IC phono equalizer 
is used in the low -level preamp stage. 

An electronic protection circuit protects 
speakers and power transistors in the event of 
a fault, with a relay used to disconnect power 
applied to the speaker terminals. In the event 
that the protection circuitry is activated, a 

2 

3 
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TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Hitachi Model: SR -903 

FM PERFORMANCE MEASUREMENTS 
SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono: (µV) (dBf) 
Sensitivity, stereo (AV) (dBf) 
50 dB quieting signal, mono (µV) 
50 dB quieting signal, stereo (pV) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (± dB) 
Harmonic distortion, 1 kHz, mono ( %) 
Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 
Harmonic distortion, 100 Hz, stereo ( %) 
Harmonic distortion, 6 kHz, mono ( %) 
Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 dB quieting, mono ( %) 
Distortion at 50 dB quieting, stereo ( %) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (LV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (pV) (dBf) 
Dial calibration accuracy ( ±kHz at MHz) 

OVERALL FM PERFORMANCE RATING 

R -E 
Measurement 

1.7 (9.8) 
16.0 (29.3) 
2.6 (13.5) 

32.0 (35.3) 
76 
70 
1.2 
55 
86 

100 
100 
82 

1.0 
0.12 
0.19 
0.12 
0.25 
0.14 
0.3 
0.6 

0.38 

16.0 (29.3) 
50.0 
40.0 
42.0 

14.0 (28.0) 
100 

R -E 
Evaluation 
Very good 

Fair 
Excellent 

Very good 
Excellent 
Excellent 
Excellent 

Good 
Very good 
Excellent 
Excellent 
Excellent 

Very good 
Excellent 

Very good 
Excellent 

Good 
Excellent 

Very good 
Good 

Very good 

Fair 
Superb 

Excellent 
Superb 

Fair 
Very good 

Very good 

TABLE II 
Manufacturer: Hitachi 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPABILITY 
RMS power /channel, 8 -ohms, 1 kHz (watts) 
RMS power/ channel, 8 -ohms, 20 Hz (watts) 
RMS power /channel, 8 -ohms, 20 kHz (watts) 
RMS power /channe I 4-ohms, 1 kHz (watts) 
RMS power /channel, 4 -ohms, 20 Hz (watts) 
RMS power /channel, 4 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz ( %) 
Intermodulation distortion, rated output ( %) 
Harmonic distortion at 1 -watt output, 1 kHz ( %) 
Intermodulation distortion at 1 -watt output ( %) 

DAMPING FACTOR, AT 8 OHMS 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA ± dB) 
Maximun input before overload (mV) 
Hum /noise referred to full output (dB) 

(at rated input sensitivity) 

HIGH -LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± dB) 
Hum /noise referred to full output (dB) 
Residual hum /noise (min. volume), (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of low- frequency filter(s) 
Action of high- frequency filter(s) 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 
Output level, headphone jack(s) (V or mW) 

R -E 
Measurement 

102 
75 
77 

N/A 
N/A 
N/A 

20 -22 

0.035 
0.07 
0.01 
0.01 

45 

0.2 
110 

70 

10 -32, 1.0 
90 
90 

2.6 
210 
210 
210 

62 mW 

Model: SR -903 

R -E 
Evaluation 
Excellent 

Good 
Good 

Good 

Excellent 
Excellent 
Excellent 
Excellent 

Very good 

Excellent 
Very good 

Very good 

Very good 
Excellent 

Good 

Good 
Good 
Fair 
Fair 

OVERALL AMPLIFIER PERFORMANCE RATING Excellent 

small front -panel light located -tear the 
power orr tti i switch becomes flit minated. 
This light also comes on for the irst few 
seconds after turn -on -the relas prevents 
output to the speakers, eliminating warm -up 
thumps and pops from reaching th :m. 

For those who may not hase read the 
earlier description of the Clas -(; output 
circuit, here is a brief review: A r amplified 
Class G circuit is shown in Fig 4. Two 
transistors are used in each half of be push - 
pull arrangement for each channel to total of 
four transistors in each channeF. In Fig. 4, 

transistor Q2 is powered by the Iry er of two 
supply voltages (VI) and ante tiles the 
incoming signal V, until the ammitude of the 

incoming signal exceeds the t i. _ of V I. 
During this time, transistor Q I i, it off. As 
the crest of the incoming s .c torn is 

reached, signal amplifying is lake -t over by 

Q I, powered by the higher su -tp v voltage 
V, and transistor Q2 is then c t: tlh. Thus. 
each transistor operates over its Ili t efficient 
range. thereby increasing el ì, mcy far 
beyond that attained in conventi _I Class -B 
operation. This increased eflìci._t results in 
decreased thermal dissipation di ,: lecreased 
heat -sink requirements. 

FM tuner measurements 
Table I lists the measuremet.ts made for 

the FM tuner. Generally. result e.jualled or 
exceeded published specificat'ons although 
stereo usable sensitivity was limi.ed by the 
rather high switching threshcl.i provided 
between mono and stereo reception. Signal - 
to -noise ratios at high input s_gnal strengths 
in both mono and stereo were esc.11ent, and 
well above ratings. Mono and tt'eo distor- 
tion was as low as in some exp, ,in ve "sepa- 
rate" tuners. More important. he lowest 
distortion points were observi with the 
auto -lock feature engaged, incicuting good 
correspondence between the imitated "per- 
fect" tuning point and actual center- of -chan- 
nel. 

There was good correspond': bye between 
the center -of- channel meter indic.ttions and 
the true. lowest- distortion tuning point from 
one end of the dial to the othed Calibration 
of frequencies was also extreme) accurate. 
Stereo separation was particu arty impres- 
sive, especially at the more cifl cult high - 
frequency test point of 10 kHz where it 
remained above 40 dB! 

We would have preferred to sic a some- 
what lower muting threshold se than the 
14 µV observed, especially in c ew of the 
good steep quieting slope of tut ei ircuit. Of 
course, for weak signal recep i one can 
always defeat the muting feature. - ut since it 
is tied in with the auto -lock set .ng of the 
program selector switch, you we ul i also have 
to forego that feature as wel dring FM 
DX'ing. 

continue(' I. n page 77 
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ATWATER KENT model 36, 1927 FRESHMAN MASTERPIECE, 1925 

Restoring 
Antique Radios 

FRESHMAN MASTERPIECE, 1925 

THE OLD RADIOS ARE COMING BACK. THOU - 

sands of collectors and nostalgia hounds 
are dragging old sets out of attics, base- 
ments and junk shops. You can be the 
one to make them play again. If you 
have an old -line repair shop, you can 
revitalize your business. If you're a 
hobbyist, you can discover real fun in 
renovating antique sets. Chances are 
you'll become an enthusiastic collector 
yourself. 

AC radio sets from 1927 to 1950 are 
now very popular with collectors, and 
are in demand by almost everyone as 
conversation pieces for den or rumpus 
room. Prices for early AC sets in playing 
condition run from $25 to over $200. 
Battery sets from the early 1920's 
command even higher prices, even pre - 
1951 TV sets are fair game. 

Getting Started 
What does it take to jump into the 

hobby or business of renovating antique 
*Author- publisher, Vintage Radio Company. 

1933 AUDIOLA 

Antique radios have gained popularity in recent 
repairing and modifying and how to go 

sets? If you're experienced at repairing 
tube sets you've already got a start. How 
far you go depends on skills such as 
refinishing and machine tool opera- 
tion. 

There are really three levels of reno- 
vation: Restoration requires that the set 
be brought back to its original condition 
in every respect, except that the rich 
luster of the finish, accumulated over 
the years, is not disturbed unless 
required. The restorer puts new trans- 
former windings Into the old trans- 
former cans, and places new dry elec- 
trolytic capacitors in the old wet -filter 
capacitor cans. The set should be indis- 
tinguishable from new, except for the 
richness of the finish. A true restoration 
job involves using skills in cabinetry, 
refinishing, metalworking and elec- 
tronics. 

Repair means to get the set working 
as it once did, but with possible short- 
cuts such as hanging electrolytics under 
the chassis and substituting R -C net- 
works for those hard -to -get transform- 
ers. Modification involves substituting 
modern modules, such as transistorized 

ATWATER KENT model 55, 1929 

MORGAN E. McRJIANON* 

tuners, for the original (an unpar- 
donable sin to the purist!). 

How do you get started? First, you 
must be competent to do the work. Just 
because the sets are many years old 
doesn't mean they're a snap to fix. Next, 
you need the tools -workbench, testers, 
circuit references, etc. You must know 
where to get obsolete tubes and parts. 
You also have to find the best way to 
ship sets, as you'll want to work beyond 
your immediate locale if you want to set 
up a business. You must advertise your 
talents and services and set up channels 
for finding old sets to renovate and sell 
at a profit. 

It's not hard to sell sets to incidental 
buyers. Try local antique and collecti- 
bles dealers, and the new "funky things" 
shops. An exhibit of your own helps. 
However, your best bet may be with 
more serious collectors who don't have 
the time or resources to restore their 
acquisitions. If you become the restorer 
for collectors in your area, you're pretty 
well set. 

PHILCO CORP. model 90B, 1931 

www.americanradiohistory.com

www.americanradiohistory.com


RCA model 9575, 1938 

JACKSON BELL CHASSIS, 1932 

=How to get started 
years. Here's a look at what's required in restoring, 
about obtaining parts and schematics 

Clubs and periodicals 
To tap the collector community, start 

by reading the same books and periodi- 
cals as they do, and by getting to know 
the local or regional collectors' clubs. 
Start with the Vintage Radio Company 
books; write to Vintage Radio, Dept. P, 
Box 2045, Palos Verdes, CA 90274 for 
information. The volume of key interest 
to you is A Flick of the Switch. The 
1887 -1929 counterpart to this book is 
Vintage Radio. 

There aie some periodicals devoted 
entirely to radio collectors. The Horn 
Speaker, 9820 Silver Meadow Dr., 
Dallas, TX 75217, is a monthly news- 
paper for collectors and historians. 
Other collector newsletters are: Radio 
Age, 1220 Meigs St., Augusta, GA 
30904 Antique Radio Topics, Box 42, 
Rossville, IN 46065; and the Classic 
Radio Newsletter, Box 28572, Dallas, TX 
75228. A good directory of publications 
and of hard -to -get parts and services is 
available from Historical Radio Ser- 
vices, Box 15370, Long Beach, CA 
90815. 

Historical radio clubs are your best 
doors into the collector community. The 
Antique Wireless Association and the 
Antique Radio Club of America are 
national, and there are also regional 
clubs. In Canada the Canadian Vintage 
Wireless Association is the key organi- 
zation. 

Your other main need is for circuit - 
diagram references. Rider's Perpetual 
Trouble Shooter's Manuals cover sets 
from the mid- 1920's to the 1950's. 
Howard W. Sams' Photofacts give detail 
on sets built after 1945. Morris Beit- 
man's Most -Often- Needed Circuit Dia- 
grams books are still available from 
Supreme Publications, 176C Balsam 

ZENITH model 75 Radio Phonograph, 19 10 

ANTIQUE RADIO CLUBS 

Antique Radio Club of America 
c/o Mr. Bill Denk 
81 Steeplechase Rd. 
Devon, PA 19333 

Antique Wireless Association 
c/o Mr. Bruce Kelley 
Main St. 
Holcomb, NY 14469 

Buckeye Antique Radio and 
Phonograph Club 
c/o Mr. Ken Longenecker 
1937 Stoney Hill Dr. 
Hudson, OH 44236 

California Historical Radio 
Society 
c/a San Jose Historical Museum 
635 Phelan Ave. 
San Jose, CA 95112 

Canadian Vintage Wireless 
Association 
c/c Mr. Sid Prior 
102 Parkhurst Blvd. 
Toronto, Ontario, M4G 2E6 
Canada 

Indiana (Historical Radio 
Society 
c/o Mr. Ed Taylor 
245 N. Oakland Ave. 
Indianapolis, IN 46201 

Mid -America Antique Radio Club 
c/o Dr. Robert Lane 
2301 Independence Ave. 
Kansas City, MO 64214 

Northwest Vintage Radio 
Society 
Box 13544 
Portland, OR 97213 

Rocky Mountain Antique Wireless 
Association 
16500 W. 12th Dr. 
Golden, CO 80401 

Southern California 
Antique Radio Society 
c/o Mr. Alan Smith 
6712 Bisby Lake Ave. 
San Diego, CA 92119 

Southwest Vintage Radio 
and Phonograph Society 
Box 19406 
Dallas, TX 75219 

ATWATER KENT model 35, 1926 

Rd., Highland Park, IL 60035. lei ns- 
back Publications' Official Radio Srr ice 
Manual covers the period from the mid- 
1920's through 1935. Vintage Radio 
Company provides a circuit research 
service in which the schematic diagram 
and other available information 0:1 nny 
pre -1951 radio set will be sent for S3 50. 

You can help preserve radio h st .pry 

and have some fun at the same time; 
and if you're interested, earn saune 
money in the process. 1 -E 
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service clinic 

Double, double, toil and trouble. Overlook the obvious and 
don't believe the evidence. JACK DARR, SERVICE EDITOR 

THIS IS A GOTHIC TALE. OF MYSTERY, HARD - 

ship, frustration and suffering. There is 
a happy ending, but one that would 
amaze Alfred Hitchcock. What? Cer- 
tainly; it's an intermittent; what else 
could it be? 

Synopsis. Technician makes house 
call on Quasar TS -941. Complaint: 
raster folds over in center, darkens and 
goes out, after about 15 minutes. 
Tapping on cabinet will bring it back. 
Verified by observation. So, technician 
installs new FC panel. 

Symptoms remain exactly the same. 
Take set to shop. On the way, pick up 
another set, same chassis. Hook set No. 
2 up, and it shows exactly the same 
symptoms. ( * * * * * ** This denotes lapse 
of two days.) 

Concentrating on first set, the prob- 
lem seems to be in the flyback, since the 
FC module has been replaced, and it 
contains all of the rest of the circuitry. 

TO HORIZ 
DRIVER 

+80V 

DRIVER 
TRANS 

L2 

.000 
E 

R28 
.82Pì 

Tapping the flyback, moving the leads, 
etc., does nothing. Bending the end- 
plate of the chassis up and down will 
make the raster go out, or come back if 
it's out. Tapping the module will make 
it go out sometimes. ( * * * ** Two more 
days, not continuously, half an hour at a 
time.) 

During this time Visiting Expert (sic!) 
has been passing through shop, observ- 
ing (but not helping much). Temptation 
too much; V. E. breaks down and says 
"Drive this thing into my place and let's 
see what's going on." No sooner said 
than done. 

Now both of us start in on it. We 
agree that it has to be a bad solder joint 
somewhere, since it has all of the typical 
symptoms. Also it is thermal, since it 
will show up by itself after a short time. 
However, we are unable to locate that 
place where only a very light tap will 
make it act up. To make life more 

TO HORIZ 
DEFL YOKE 

HORIZ OUTPUT 

T 
-0U18 

BADGROUND 
---- TO 20V -----aaa 

B+RECT 

This column is for the service tech- 
nician's problems -TV, radio, audio 
or industrial electronics. We answer 
all questions submitted by service 
technicians on their letterheads indi- 
vidually, by mail, and the more inter- 
esting ones will be printed here. 

If you're really stuck, write us. 
We'll do our best to help you. Don't 
forget to enclose a stamped, self - 
addressed envelope. If return postage 
is not included we cannot process 
your question. Write: Service Editor, 
Radio- Electronics, 200 Park Avenue 
South, New York, NY 10003 

002, 

650V 
PP 

VAMPERA 

80V> 

interesting, now it develops a new 
failure mode. In this one, the raster goes 
out instantly. Once again, tapping or 
bending the chassis will bring it back. 

Transcription of V.E.'s bench notes 
(somewhat edited and highly expur- 
gated). 

"Two failure modes with same result. 
Has to be bad solder joint from symp- 
toms. Monitor things. The scope shows 
that the base drive waveform on the 
horizontal output transistor does not 
disappear, but just changes shape slightly. 
Perfect square wave in fault condition, 15 

volts p-p (Fig. 3 -a); in operation, normal 
waveform as shown in Fig. 3 -b. 

"However, different reactions on col- 
lector current of output transistor. Moni- 
tored by reading DC voltage drop across 
R805/R806, 5 ohms each, in the +73 
volt supply that feeds the flyback primary. 
In Mode 1, foldover and fade, the 
collector current rises slowly from the 
normal 700 mA to 1.0 amps or more (at 
which time the plug is pulled!) 

"In Mode 2, instant disappearance of 
raster, the collector current drops to zero 

FLYBACK 
TRANS 

T 022 
ót HORIZ 

a I TUNING 
I 

+73V 

80V 
SOURCE 

5S2 

FIG. 1 

JI T TE RS 

FIG. 2 

OCVM FOR 
CURRENT 
MONITOR 

73V 

1 
24.0µF 

20V 
PP 

ISV 
PP 

FIG. 3 
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and the collector voltage rises to the 
supply value of +80 volts. In Mode 1 
(using the other channel of the scope) the 
collector pulse drops to zero. In Mode I, 
the height of the pulse drops, and another 
smaller pulse shows up halfway between 
the normal pulses; this jitters very badly 
(Fig. 2). Either condition can be induced 
by bending the end plate of the chassis. 

"Now, some conclusions were made. 
From the complete loss of the collector 
current in No. 2, we decided that the 
emitter of the output transistor could be 
opening. This was eliminated by ground- 
ing the emitter with a clip -lead in the 
fault condition. No result. The flyback 
was still suspect, since a new module had 
made no difference at all 

"Resistance tests showed nothing out of 
order. Reading primary resistance from 
B to collector showed no change when 
the chassis was tapped or the plate bent. 
Since this circuit uses a three -branch 
parallel feed for the collector circuit, this 
one was discarded as unlikely. ( * * ** One 
more day.) 

"The output transistor was not con- 
ducting at all in fault condition, Mode 2. 

Tais was not a loss of drive, since the 
monitor showed no change at all. That is, 
aside from the change from a normal 
waveform to the square wave. We could 
tel when it was in or out by watching 
this. We still could not find that sensitive 

point where a slight tap would make it cut 
in and out. 

`A belated reading of the base voltage 
of the output transistor showed that in 
operation it was normal at a -1.2 volts. In 
fault condition this jumped to a -6 volts. 
Now we knew! The complete loss of 
collector current was due to the transistor 
being firmly cut off. At this point, 
Colleague happily went out on a service 
call, saying that he had to do something 
to make a living. 

"So try something new; think! This 
wasn't loss of drive, but it was something 
that affected the bias. The base circuit 
was very simple (Fig. 1). The socket 
terminal (which had been cleaned and 
checked, with the rest, as the first step), a 
0.82 -ohm resistor, a tiny choke, and the 
secondary winding of the driver trans- 
former. Taking the module out, this 
circuit was checked. All solder joints 
looked good, and the continuity checked 
out. 

"Keep thinking: If the hot end of this 
winding opened, we'd lose the drive wave- 
form on the base. However, if the ground 
end was opening, this would leave the 
base floating, and could result in the kind 
of bias change we were seeing. Replace 
module. Turn on. Works. using long thin 
plastic screwdriver, carefully move the 
two terminals of the secondary, which 

continued on page 66 

* SAVE GAS! SAVE on T 
MODERNIZE and Bring Your Car ' 

with the MOST EFFICIENT Ignition 

-UPS!! 
-DATE"' 

invented! 

ALLISON Eck 
* The "XR -700" isa COMPLETELY NEW Icni r ;ystee that 

replaces the inefficient Breaker-Points and Conde vith a highly 
RELIABLE, Invisible "Infrared" Light -Beam wh ONTRO LS 
the Latest design Solid -State POWER MODULE. his new 
"Patented" Invention produces the HIGHEST Si E'r Y, Longest 
Duration Spark of ANY Ignition System manuta. tw d. TODAY! 

* CUSTOMERS REPORT: 'THE XR-700 NIDIiE "WAN PAYS 
FOR ITSELF ...and KEEPS ON SAVING MONEY with... * INCREASED "GAS- MILEAGE" up to 300 * E LIMINATING COSTLY 'TUNE-UPS!" * IMPROVED ENGINE PERFORMANCE! * QUICKER STARTING IN ANY WEATHI R! * FASTER ACCELERATION...SMOOTrIEII RUNNING! * PLUGS LAST UP TO 4-TIMES and LC N( ER!" * THE XR -700 has NO moving parts to wear out...r ever needs 

adjustment! Engineered to OUTLAST Your Car.. So RELIABLE.. 
So PERFECTED...that we give you a LIFETIME WARRANTY... 
"FREE Repair or Replacement" for as long as yee OWN the Unit_ 
even if you change Cars, we will supply the neres,ery Parts FREE 

FITS ALL ENGINES...Domestic or Foreign...4 6 nr 8- Cylinder * EASY INSTALLATION...Completely Factory EISLEMBLEO! 

00 

Thousands sold at $59.95 t * NOW.. .ONLY.. 3 
THAT'S EVERYTHING.. INCLUDING POSTAG 

* SAVE! ORDER FACTORY DIR CI 
Send Check or M /0, State Car Make, Year and ho. 

* MASTERCHARGE or BANKAMERICARD :an 
Order by TOLL FREE PHONE (800) 423-ú2f 

'. Res. add Tart 

INSURANCE 

rf Cylinders. 

holders 
Ext. 3 

America's Oldest and Laid, st Aanutactuta 
of Opto -Electronic (gait on Systems. 

1267- RL, East EDNA PL., COVINJI; C 
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ke wire wrapping center 

Battery 
wire 

e1 wrapping 
tool 

),l %34:. 
COMPLETE WITH BIT 

AND SLEEVE 

DIP IC INSERTION 
TOOL WITH PIN 
STRAIGHTENER 

MODEL 
INS -1416 

*MINIMUM ORDER $25.00, SHIPPING CHARGE $1.00. N.Y. CITY AND STATE RESIDENTS ADD TAX 

OK MACHINE AND TOOL CORPORATION 
3455 CONNER STREET, BRONX. NEW YORK. N.Y. 10475 U.S.A. 

PHONE (212) 994 -6600 TELEX NO. 125091 

CIRCLE 44 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


Should your 
career in 

electronics 
go beyond 

TV repair 
CREI prepares you at home 

for broader and more advanced 

opportunities in electronics - 
plus offers you special arrangements 

for engineering degrees 

Advanced Electronics 

There is no doubt television repair can 
be an interesting and profitable career 
field. TV repair, however, is only one of 
the many career areas in the fast growing 
field of electronics. 

As an indication of how career areas 
compare, the consumer area of electron- 
ics (of which TV is a part) makes up less 
than one -fourth of all electronic equip- 
ment manufactured today. Nearly twice 
as much equipment is manufactured for 
the communications and industrial fields. 
Still another area larger than consumer 
electronics is the government area. That 
is the uses of electronics in such areas as 
research and development, the space 
program, and others. 

Just as television is only one part of 
the consumer field, these other fields of 
electronics are made up of many career 
areas. For example, there are computer 
electronics, microwave and satellite 
communications, cable television, even 
the broadcast systems that bring pro- 
grams to home television sets. 

As you may realize, career oppor- 
tunities in these other areas of electron- 
ics are mostly for advanced technical 
personnel. To qualify for these higher 
level positions, you need college -level 
training in electronics. Of course, while 
it takes extra preparation to qualify for 
these career areas, the rewards are 
greater both in the interesting nature of 
the work and in higher pay. Further- 
more, there is a growing demand for 
personnel in these areas. 

Unlike most other home study schools, 
CREI programs are devoted exclusively 
to preparing you for careers in advanced 
electronics. All of CREI programs are 
college level. And CREI gives you both 
theory and practical experience in ad- 
vanced electronics. 

Unique Design Lab 
A unique feature of CREI training is its 
Electronic Design Laboratory Program, 
which trains you to actually design cir- 
cuits. It also helps you understand the 
theories of advanced electronics and 
gives you extensive practical experience 
in such areas as tests and measurements, 
breadboarding, prototype construction, 
circuit operation and behavior, charac- 
teristics of electronic components and 
how to apply integrated circuits. 
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; areer Training at Home 

Only CREI offers this unique Lab 
Program. It is a complete college lab 
and, we believe, better than you will find 
in most colleges. The "Lab" is one of 
the factors that makes CREI training 
interesting and effective. And the pro- 
fessional equipment in this program be- 
comes yours to keep and use throughout 
your professional career after you com- 
plete the training. 

Engineering Degree 
CREI offers you special arrangements 
for earning credit for engineering de- 
grees at certain colleges and universities 
as part of your home study training pro- 
gram. An important advantage in these 
arrangements is that you can continue 
your full time job while "going to college" 
with CREI. This also means you can 
apply your CREI training in your work 
and get practical experience to qualify 
for career advancement. 

Wide Choice of Programs 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics 
best for your career field. You can spe- 
cialize in such areas as computer elec- 
tronics, communications engineering, 
microwave, CATV, television (broad- 
cast) engineering and many other areas 
of modern electronics. 

FREE Book 
In the brief space here, there isn't room 
to give you all of the facts about CREI 
college- level, home study programs in 
electronics. So we invite you to send for 
our free catalog (if you are qualified to 
take a CREI program). The catalog has 
over 80, fully illustrated pages describ- 
ing your opportunities in advanced elec- 
tronics and the details of CREI home 
study programs. 

Qualifications 
You may be eligible to take a CREI col- 
lege -level program in electronics if you 
are a high school graduate (or the true 
equivalent) and have previous training 
or experience in electronics. Program 
arrangements are available depending 
upon whether you have extensive or 
minimum experience in electronics. 

Send for this FREE Book 
describing your opportunitie 
and CREI college-level 
programs in electronics 

Mail card or write describing qualifications to 

c R ol 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI progrznu 
are approve,f 
for training of 
veterans amt 
servicemen tinder 
the G.I. Bile 
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SERVICE CLINIC 
continued from page 61 

were barely reachable from outside. There 
it was! Only a very small movement 
would make it cut in and out. Here was 

the sensitive point wed been looking for 
so long. 

"Remove module; disassemble. Take 
out large electrolytic capacitor that 
blocked access to terminals of driver 
transformer. Check solder joints; look 
good. Resolder anyhow. Replace capaci- 
tor, reassemble. Look at solder joints on 

PC board, for same winding. These too 
looked good; resolder them anyhow. 
Replace module; turn on. Bend board; hit 
terminals. Nothing; it works. Leave note 
for colleague, telling what had been done, 

then go home and feed horse." (End of 
bench note transcriptions.) 

Next morning; came into shop, and 
(being a realist) asked "When did it cut 
out ?" Colleague says ;" It didn't!" Com- 
plete amazement. Then he said "Come 
here. I've got something to show you." 
He handed me the other two FC 
modules and my 6 -power loupe. "Look 

at the ground pin joint on that secon- 
dary winding." A very close examina- 
tion showed that both of these had an 
almost invisible crack around the trans- 
former -lead joint. Obviously, the one in 
the set had had one too. 

There's the Alfred Hitchcock aspect. 
By an amazing combination of coinci- 
dences, three modules had developed 
exactly the same fault. This included the 
one in his kit! So, when the module was 
changed with no results, the other 
assumption was quite normal. 

Conclusion, using perfect 20 -20 hind- 
sight: by taking readings, and observa- 
tion, we had arrived at the point where 
the fault was located; the base circuit of 
the horizontal output transistor. Due to 
the drive waveform, we had been a day 
late in checking the DC voltage on the 
base. 

This, of course, was the key clue, 
along with the drive waveform. It was 
pointing directly to the solder joint that 
was causing the trouble. Back -checking, 
with one of the bad modules, we found 
that while the peak -to -peak voltage and 
waveform did stay the same, the DC 

Deal 
SPECIAL REDUCED TRAVEL RATES FROM 

THE WEST AND MIDWEST, CONTACT: 

Dawn Corrigan, Seven Seas Travel 

17220 S. Norwalk Blvd. Cerritos 

California 90701 213 -924 -8383 

Yourself in... 
AAIántic City, N.J. 
August 27th -28th 

77n 

What its all about! 
Software Development 

Micro Computers 
Hardware Development 

Disc Memories 
Computer Comparisons 

Interfacing 
Program Implementation 

AMSAT 
Computerized Music 

Video Terminals 
Kit Construction 

Printers 
Computer Games 

Digital Tapes 

Seminars and Technical talks by leading electronic equipment manufacturers 

Major Exhibits from all over the country 
Demonstrations in many areas including Home and Personal Computing 

Door Prizes, Free Literature and Free Mementos 

All this plus Sun and Surf - Fun and Excitement - Relaxation and Leisure 
LOCATION: SHELBURNE HOTEL ON THE BOARDWALK 

Personal at MLCHIGAN AVE, P.O.Box 1138, ATLANTIC CITY, 

NEW JERSEY 08404. 

C Computing TICKETS FOR THE WEEKEND: INCLUDES EXHIBITS AND 

SEMINARS ON AUGUST 27 -28th are: $10.00 at the 

door: or ORDER BEFORE AUGUST 10th and SAVE 20%. 

77 Consumer Trade Fair and NO WAITING IN LINE! 
T" 
SEND CHECK TO "PERSONAL COMPUTING 77" 

Rt 1, Box 242, Mays Landing, N.J. 08330 m 

level of the top of the waveform was zero 
volts. We were driving an NPN tran- 
sistor with what actually was a series of 
negative -going pulses. This caused the 
transistor to cut off completely. 

We accounted for Mode I, where the 
extra pulses appeared and the current 
increased, by deciding that this could be 
due to the bad joint arcing intermit- 
tently, so that the stage was double - 
triggering; some sort of screwball feed- 
back loop, and it was trying to go into 
parasitic oscillation. 

Such a combination of contradictory 
symptoms, plus the unbelievable coinci- 
dence of having three modules with 
identical defects made this one a little 
hard to pin down. The defect in this set 
certainly isn't typical of Quasar sets, and 
it was finally located by persistence and 
logic. If there is a moral, it would 
probably be "Keep on keeping on "! 

R -E 

reader 
questions 

TRACE OFF -CENTER 
The trace is way off center in this 

scope. It's one I built some years ago 
from a correspondence course. It is an 

RCA. The trace is far too high and I can't 
get it down. If I disconnect the vertical 
deflection- plates on the CRT, the trace 
centers. The tubes seem to be OK. I get 

400 volts on one plate of the 12AÚ7 

vertical output tube, and only -,- 200 volts 
on the other plate. At this point I don't 
know what to do. it's probably simple. - 
A.A. San Diego, CA. 

You have found the cause; the DC 
plate voltages on the output tube must 
be the same, and they're not. Note that 
the plate voltage of the pentode section 
of the 6BL8 is also off. Since this is 

directly coupled to the grid of one triode 
in the I2AU7, this is upsetting the bias. 
Try a new 6BL8 tube and check all of 
the resistors in this circuit for drift in 
value. Be sure to read the grid and 
cathode voltages; these are clues. 

WEAK COLOR 
Here's a cute one. This Admiral 

2K2084 had very weak color. All of the 
color circuitry voltages and resistances 
were within tolerance. Even the chroma 
amplifier stages looked OK on a sweep 
test though the chroma curve had an 
extra hump at a higher frequency. 

Turning the chroma take -off coil core 
produced nothing. Checking the coil 
showed it was open; the wire had been 
pulled too tight when it was soldered. 
Repaired this, and everything went back 
to normal. 

Thanks to Louis R. Supek, Bruns- 
wick, OH, for this one. 

continued on page 68 
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For tomorrow's needs, 
two new Fluke counters today. 

The 1910A and 1911A: counters with confidence in your future. 

You can't always plan for tomorrow's measurement needs. 
That's why you should select the Fluke 1910A or 1911A 
counter -and receive frequency, period, period averaging, 
totalize -and many other new features -for as little as 
$395!* 

Stack up the features -not the instrument. 
Most counters available at this price offer frequency only. 

If you need more, you have to move up to a higher -priced 
line. With Fluke, there are no future units to buy, stack, 
or gather dust. 

If you've considered a counter that doesn't offer tradi- 
tional Fluke quality and capability, it doesn't stack up. 
The new multi- function 1910A/1911A are very simple to 
use -not simpleminded. Extras like autoranging to fill all 
the digits. Automatic or manual range selection. Meas- 
urements are displayed clearly and accurately -the first 
time. And, any range or function control you select will 
automatically reset your counter. 

Trigger -level control at these prices? You bet, and it adds 
to your performance. Self- check. Pack it anywhere (with 
the battery option). Want to print out data that's hard to 
refute? Look at the 02 option that allows you to connect 
the 1910A/1911A to your printer. 

Consider the alternatives. 
Select the 1910A for true multi- function value, or the 

1911A for wider frequency (250 MHz, 50e!) applications. 
Once you've examined the best in this price range, you'll 

2106 -7001 

agree you need to plan for your future with Fluke. 
Please call 800- 426 -0361 toll -free for technical dicta and 

the name of the Fluke office or representative close to you. 
Or, write: John Fluke Mfg. Co., Inc., P.O. Box 4321(1, :Mount- 
lake Terrace, WA 98043. In Europe: Fluke (NE df rland) 
B.V., P.O. Box 5053, Tilburg, The Netherlands. hone: 
(013) 673973. Telex: 52237. 

*U.S. Price Only. 

The Good vs. The Good 

Feature 
Fluke 
1910A 

2nd Fluke 
choice 1911A 

2rtd 
cl toi ce 

Price: $395* vs. $295 $495* vs. $,9: 
Range: 125 MHz vs. 80 MHz 250 MHz vs. 215 vlHz 

Sensitivity: 15 mV 25 mV 15 mV 2t aV 
/25 mV vs. /50 mV /30 mV vs. /5)riV 

Trigger - 
level control: Yes! vs. (sorry) Yes! vs. (sorr y ) 

Autoranging: Yes! vs. (sorry) Yes! vs. (serri ) 

Battery 
Option: Yes! vs. (sorry) Yes! vs. (st Tr ;) 

Multi- 
function: f, p, 

pa, tot vs fonly 
f, p, 
pa, tot. vs. f o11; 

FLUKE 
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READER QUESTIONS 
continued Iron? page 66 

MISMATCH 
I got this Admiral 1K2084-2 chassis 

with a vertical problem: half of the deflec- 
tion yoke had opened. I replaced it with a 

Thordarson Y -109. Now 1 have other prob- 
lems. There's a damped sinewave look to 

the scanning lines on the left side. The 

high voltage is low and the width is 

narrow. Vertical linearity at the top isn't 
good. I've checked several things with no 

luck. Any suggestions ? -H.G., Hudson. 

MA. 

Your new set of symptoms are the 
classical symptoms of horizontal deflec- 

tion yoke mismatch. According to the 
Thordarson catalogue, the correct de- 
flection yoke for this one should he a Y- 

131. The Y -109 is listed as an RCA 
replacement. The Y -I31 is shown as an 
exact replacement. 

COLORED LINES 
The vertical sweep and sync are good 

on this Zenith 19FC45, but I see several 
horizontal lines of various colors at the 

very top. I don't think these are retrace 
lines. Can't find a way to get them out. - 
A.T., Roseville, MN. 

These probably are the VITS refer- 
ence signals, which do have assorted 
color signals in them. The most likely 

ARE YOU READY 
TO RECEIVE THE WORLD? 

ALL N 
fully synthesizeEd 

W DR22 Receiver 
general coverage receiver 

from McKAY DYMEK $995 

FEATURES 
Shortwave, CB, ham radio, ships at 
sea, overseas phone calls, etc. 

Hi Fi, SWL, commercial, industrial 
and government uses. 

High level RF front end for excellent inter - 
modulation rejection and sensitivity. 

Crystal filters in first and second IF 
amplifiers, ceramic filter in third IF. 

Quartz crystal tuning accuracy at all 
frequencies, no crystals to buy. 

SPECIFICATIONS 

Built in power supply for 110 -120 or 
220 -240 VAC switchable, 50 -60 Hz. 

Solid state, phase locked, digital 
synthesis tuning. 
Extreme ease of tuning at all 
frequencies. 
No mechanical tuning dial error or 
backlash. 

Switch selectable 4 or 8 kHz RF 
bandwidth. 
Built in monitor speaker with external 
speaker connectors. 

Frequency coverage: 50 kHz to 29.7 MHz, continuous. Digital synthesis in 5 kHz steps, 
fine tune for ±5 kHz. 

Reception modes: AM, upper sideband, lower sideband, CW. 

Sensitivity for 
10dBS +N /N: 

RF Bandwidth: 

Dimensions & Wt.: 

100 kHz 200 kHz 300 kHz -20MHz 20 -29.7 MHz 
CW,SSB 10 /./V 2.0pV 0.5µV 1.0pV 

AM 30µV 6.0µV 1.0µV 2.0 AA/ 

-3dB @ 4 kHz or 8 kHz, and -60dB @10 kHz or14kHz 

(W x D x H) 17.5 x 14.5 x 5.1 inches. Shpg. Wt. 19 lbs. 

DR22 features and specifications unmatched under $2900. 

McKay Dymek Co. 
675 N. Park Ave. 
P.O. Box 2100 
Pomona, CA 91766 

Order factory direct, call 
toll free today. Exclusive 
rent /own plan available. 

Nationwide 
800/854 -7769 
California 
800/472 -1783 
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In Canada 
Great Metropolitan 
Sound Co. Ltd. 

cause for this would be some kind of 
oddball problem in the retrace blanking. 
Check the vertical blanker transistor. If 
it checks good, try a new one just for 
luck. May not be cutting off as sharply 
as it should. 

(Feedback: "This transistor tested 
good in and out of circuit. So, I replaced 
it and cured the problem. How about 
that ? ") 

THIN VERTICAL LINE 
All I can get on this Broadmoor TV set, 

sold by K -Mart. is a bright, thin vertical 
line in the center of the screen. No sound. 
Can't find a listing on this is Sams. -W.D., 
Mission Viejo, CA. 

The latest Sams Index shows a Broad - 
moor 7212WA, 1543 -1. This should be 
close to the one you have. The thin 
vertical line could be due to an open 
,yoke-return capacitor. Since the deflec- 
tion yoke and high- voltage supply in 
solid -state TV sets are usually in parallel 
across the horizontal output transistor, 
should this capacitor open, you'd still 
have high voltage but no horizontal 
deflection. This is a 0.22 µF capacitor. 

The sound problem could be due to a 
bad IC or audio output transistor. 
Check all of the DC voltages around the 
IC. If any of them are quite a bit off, 
chances are that the IC is bad. 

GREEN SCREEN 
The screen on this RCA CTC -59 has a 

greenish tint, both on color and b -w 

pictures. The screen and drive controls 
act very oddly. I can't get the blue to react 
properly. -C.K., Kenmore, NY. 

See if you can get setup lines on all 
three colors in with the service switch in 

the service position. If so, then the 
picture tube is good. A greenish tint can 

be due to excess green or not enough 
blue. If your blue setup controls do not 
show a normal reaction, try this: All 
three of the MAD -I video drivers are 
the same. Try swapping the blue one 
with either the red or green and see if 
your symptom changes color. If it does, 
you have a bad transistor or some 
problem in that MAD -I module. 

OLD RASTER 
The bottom corners of the raster on this 

Zenith 20Y1 C48 pull in. if 1 turn the bright- 
ness and contrast all the way up, they 
almost fill the screen. The high voltage is 

OK and the tubes have been substituted. 
Any ideas ? -E.C., Los Angeles, CA. 

There's one thing that might do this. 
Check the 30 -11F capacitor on the screen 
grid of the 6HE5 vertical output tube. 
This is not the screen bypass capacitor; 
that's the LOAF unit. The 30 -µF is 

actually part of the pincushion correc- 
tion circuitry. If it opens, you will see 
what looks a good deal like a keystone 
raster. (Quite a few good deflection 
yokes have been replaced for this symp- 
tom!) R -E 
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VIDEO MODULATOR 
continued from page 35 

resistor sets the white level on the TV 
screen, that is, the intensity of the light 
portions of the screen. When the sync 
input and the video input are both high, 
the modulation input is connected to 
ground through a 47K resistor, which 
according to Fig. 10 will cause a 480 -µV 
signal to be sent to the TV. If the sync 
input goes low (sync signal is present), 
an equivalent resistance to ground of 
8.25K is formed (10K in parallel with 
47K). This will produce an output of 
approximately 1390 V. Likewise, when 
the video input goes low and the sync 
input is high, a 920-AV output is 
produced. With the waveforms in Fig. 
1 l applied to the sync and video inputs, 
two dark horizontal bars will be 
produced on the TV screen. Changing 
the values of the resistors will vary the 
relative brightness of the light to dark 
areas on the TV receiver. 

The Videocube can also be used on a 
home microcomputer, such as the 
Signetics 2650 -based system (Radio - 
Electronics, April 1977). Using the 
circuit in Fig. 12 to interface with the 
"video output" of the system, a standard 
TV receiver can be used as a monitor. 
Resistors R1 and R2 can be adjusted for 
the best contrast and brightness. R -E 

9 Great New TAB Books for Electronicians! 
The Complete Handbook of Slow -Scan TV-The complete 

manual on setting up and operating a slow -scan TV amateur sta- 
tion-all the theory. all the practice, all the procedures, all the 
equipment, all the home -brew gear 304 p., Incl. t6 p foldout. t69 
it paper 59.95; hard $14.95; No. 859. 

The Complete Handbook of Videocassette Recorders -An all - 
inclusive, up -to -date manual that gives you ALL the facts about 
videocassette recorders -how they work, how to repair them, 
how to maintain them, how to modify them 280 p . 160 il 

paper $5.95; hard $9.95; No. 811. 
How To Build Metalfrreasure Locators -A practical, step -by- 

step guide to custom-building--and operating -your own 
treasure -finding metal detectors .from an economy model cost- 
ing less than $10 to an ultrasophisticated unit. All the detailed in- 
structions- illustrations, photos, schematics, and parts lists - 
you need are right here in one handy manual. 140 p., 58 il. paper 
53.95; hard $7.95; No. 909. 

Model Railroad Electronics -A step -by -step guide to creating 
the ultimate in realistic model railroad systems with electronics 
You learn how to build power packs, directional, speed, and 
command controls, speed indicators, signs and signals, com- 
puter circuits for train control plus troubleshooting and repair 
308 p . 

224 il. paper $5.95; hard 58.95; No. 926. 
Linear IC Applications Handbook -A practical, data- packed 

manual that's chock -full of applications and design data on hun- 
dreds of linear ICs _. with special emphasis on those used in 

signal measurement and processing systems- Covers op amps, 
active filters, waveform generators, monolithic IC modulators 
and demodulators, transconductance and variable gain 
amplifiers, four -quadrant multipliers, timers, phase locked 
loops, etc. 280 p., 184 il. paper $6.95; hard $9.95; No. 918. 

088 Practical OP AMP Circuits You Can Build- Amplifiers to in- 
tegrators. log converters to function generators- here's a com- 
prehensive design digest of working circuits for the 741 op amp. 
140 p., 140 it paper $4.95; hard S7.95; No. 912 

Build-lt Book of Digital Electronic Timepieces -Build modern 
shipboard clocks. second -splitting digital IC Chronometers, de- 
corator digital clocks, a precision timer, a frequency/period 
meter, a tide and moon clock, a date, time 8 interval capability 
for your microcomputer, giant displays, multi -city clocks. etc - 
including full -size PC board layouts. 296 p 209 il. paper $6.95; 
hard $9.95; No. 905. 

Microphones: How They Work B How To Use Them -Shows 
you how to record almost anything (at a professional level), ex- 
plains how to get different sound effects and better stereo: 
describes mike placement, phasing. and recording data for over 
60 different types of instruments and voice sounds. 224 p.. 92 il. 
paper 5.95; hard $8.95; No. 875. 

Display Electronics -Over 70 projects using arrays and dis- 
plays, LEDs, infrared- emitting diodes. photodiodes, liquid 
crystals, phototransistors. light -activated SCRs. fiber optics, 
electroluminescence, etc_. with detailed instructions on how to 
build them. 252 p., 195 il. paper $5.95; hard $8.95; No. 861. 

SEND NO MONEY! Well invoice you on 10 -DAY FREE TRIAL. Clip entire 
`ad to order TAB BOOKS. Dept. RE -87, Blue Ridge Summit. Pa. 17214 
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Pay less, get more. 

Lots more. In fact, the new 8020A 
digital multimeter has more features 
and capability than any other DMM 
at any price. 

Once again, it pays to think small. 
Costing only $169* the 8020A is big 
on features and value. 

You get unbelievable field versatil- 
ity with the 8020A, and it's sized to 
slip easily into your pocket or service 
kit. Compact, with big features -like 
0.25% dc accuracy and 26 ranges. Con- 
ductance ranges for measuring leak- 
age to 10,000 M1 , or transistor beta. 
Ten megohm input resistance, ac and 
dc. Battery powered, with a large liq- 
uid crystal display. 

For reliability, we've shri nk the 
number of total parts to ore!) 47, in- 
cluding the world's first custom LSI 
CMOS multimeter chip. 

On-the-job reliability you an't be 
without. A full -year guarantee. World- 
wide parts and service. And wore, in- 
cluding the traditional Fluke quality 
you depend on. 

Call (800) 426 -0361, toll ))rite. Give 
us your chargecard number and we'll 
put an 8020A in your hand immediate- 
ly. (Or a ten -pack of 8020As For only 
$1521 *.) Call now for the location of 
the closest Fluke office or di:dt:'ibutor. 

*U.S. price only. 

Fluke 8020A DMM for Field Service: $j1169. 
1807 -7006 C 

H 

O 
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hobby corner 

Homebrew breadboard that's inexpensive, easy to build 
and versatile. The basic design can be easily modified. 
EARL R. SAVAGE, K4SDS. 

EXPERIMENTERS AND HAMS ARE FAMOUS 

for their well- stocked junk boxes. When 
they build something, many if not most 
or all of the parts come out of those junk 
boxes. If a part is not quite right, maybe 
it will be OK so use it anyway. 

Well, I got tired of soldering in and 
then unsoldering one part after another 
until a circuit would finally work. As 
transistors, IC's and all kinds of minia- 
ture parts came along, the task became 
worse and worse. What I needed was an 
easy and non -destructive way to wire 
and unwire circuits. 

I looked longingly at those fancy 
breadboarding outfits but the old wallet 
would not stand the strain of the ones 
that would do what I wanted. I settled 
for a few of the breadboard strips. 
Things worked well but every time I 

built the simplest circuit, my bench was 
covered with power supplies, switches, 
indicators and all kinds of things that 
added up to a mess. 

No more! I finally stuffed everything 
into one box. The result was the home- 

FIG. 1- HOMEBREW BREADBOARD contains 
facilities for developing and testing all types of 
solid -state circuits. 

brew breadboard shown in Fig. 1. It will 
do what the commercial units do -a 
great deal more than most -and is much 
less expensive. Even if you have no junk 
box and buy everything at regular 
prices, the cost is under $65. Between 
my junk box and bargain sales, my cost 
was considerably below that. 

This homebrew breadboard is used 
for all types of solid -state circuits: TTL, 
DTL, RTL, MOS, CMOS, et cetera, 
digital and linear IC's as well as discrete 
transistors. It contains the following 
circuits. 

1. logic switches (4) 
2. state checkers (4 visual, 1 audi- 

ble) 
3. pulse /state checker 
4. pulse generator (clock) 
5. pulser switch (bounceless) 
6. power supply for internal cir- 

cuits 
7. power supply for external cir- 

cuits 
You may want to put more or less into 
your homebrew breadboard. It is easily 
tailored to suit your special needs. 

About the circuit 
The breadboard contains two power 

supplies (See Fig. 2). Both are regulated 
and have thermal and over -current 
shutdown. Each has an LED pilot light. 
One is a light -duty 5 -volt supply for the 
internal circuits. It is not affected by any 
errors or bad components in your exper- 
imental circuit. 

The second power supply produces 5 

IN400z 

12.VAc cT 
1.2A 

volts at 1 amp and is fully regulated and 
protected. This comes out at two of the 
binding posts on the top panel for use in 
the experimental circuits. I chose this 
output because most of my work is with 
TTL and CMOS. Other supply voltages 
can be brought to the panel via the two 
uncommitted binding posts or directly 
to the distribution strips. 

If you usually work with other 
voltages, the second power supply can 
easily be changed to the value you need. 
Alternately, it can be made variable or a 
third supply can be built in (there is 

plenty of space). 

Pulse checker 
Figure 3 shows a very special type of 

state checker. When switch S2 is in the 
STATE position, the LED glows in the 
presence of LO or HI just like the four 
state checkers previously described, ex- 
cept that switch S 1 changes it from a 
"glow on a logic HI" to a "glow on a 
logic LO" checker. 

When S2 is in the PULSE position, the 
LED continues to glow once the 
presence of LO or HI (depending on the 
setting of S 1) has been detected. Thus, 

2200 
F 

IN4o02 35V 
1.1%1301 

IN4002 

SVI>c. 
@ IA 

t5V 
(Sou RC a) 

OV 
(GNO 

FIG. 2- HEAVY -DUTY POWER SUPPLY provides 1 amp to the circuit under development. Second 

supply powers internal circuits within the breadboard. 

-h-5V J 
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I/4w 
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ZN2222 
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I14w 
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52, 

LED 
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FIG. 3 -PULSE CHECKER indicates presence of a low- or high -pulse as it occurs or it can "lock" on 

in the presence of a short duration pulse. 
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pulses too short and fast to be seen or 
heard with the other checkers will lock 
the LED on so you know that the pulse 
was there! 

This circuit uses two gates- one -half 
of a 7400 quad 2 -input NAND gate IC. 
The other half of the IC (two gates) is 
used in the pulser- switch circuit. 

State checkers 
The state checkers (See Fig. 4) are 

simple LED indicators. They are used to 
indicate whether a given part of a circuit 
is in a logic HI ( 1 ) or LO (0) state. Two 
LED's are wired to be turned on by 
logic LO and are shown in Fig. 4 -a. The 
other two LED's are wired to be turned 
on by a logic HI and are shown in Fig. 
4 -b. For convenience of use, the four 
LED's are different colors. 

LE D 
2704. 

'O~ STATO 
, 270n CNEc KEKS 

Vo. A. 
LED 

!¡ 'I" STATE 
H - 7nn CEC S KER 

FIG. 4- VISUAL STATE INDICATORS are used 
12345to dene logic levels. The low -state indica- 
tors are shown in a. and the high -state indica- 
tors are shown in b. 

SONALERT 

SC62ßS 
I I 

+Sv 

FIG. 5- AUDIBLE STATE CHECKER uses a 
high- frequency transducer to indicate logic 
levels. 

Audible state checker 
A Mallory Sonalert is used as an 

audible state checker (See Fig. 5). At 
times it is convenient to be able to know 
without looking at an LED whether a 
pin is HI or LO. The Sonalert does this 
very nicely by emitting a sound in the 
presence of a HI or LO depending upon 
the setting of the switch. (The prototype 
does not have this switch. Both Sonalert 
connections are brought directly to the 
front panel.) 

A less expensive audible state checker 
can be made with a small speaker 
driven by a 555 timer connected as a 
multivibrator. I just happened to have 
the Sonalert in my junk box. 

Logic switches 
The four logic switches are nothing 

more than SPDT switches wired to 
bring a HI or LO to the front panel. 
They are very handy for circuits requir- 
ing frequently changed levels on one or 
more inputs. 

To be continued. 

Don't let size and 
price gee, tí the weary 

The new 8020A, at only $169* packs 
a lot of capability for a small, light- 
weight (13 -oz.) digital multimeter. 

Carry it in your pocket, or your parts 
caddy. Anywhere. But it's in your hand 
that you'll appreciate the 8020A's per- 
formance, reliability and ease of oper- 
ation. 

And the 8020A is as simple to repair 
as it is to operate. Fix it yourself if you 
like, with all 47 parts available at Fluke 
service centers worldwide. But for the 
first year, don't worry -our solid guar- 
antee covers it. 

The 8020A's usefulness is extensive 
-use it with our 80K -40 high voltage 

probe, for example -a good match. 
With accuracy of i-1% at "5 kV, it's 
just right for precise CRT rreasure- 
ments. 

And for a limited time, bu,r both the 
8020A and the 80K -40 for o it $1997 
and save $15 off the price of i ni lividual 
units. 

Clip the special coupon he ,ow and 
rush to your local Fluke offic? or dis- 
tributor. Call (800) 426 -0361, toll free. 
We'll tell you the closest Ake. Or, 
give us your chargecard nu rr ber and 
we'll ship both today! 

*Price and offer good in U.S. only. 

1807 -7009 

SAVE $15 
- - --, 

off the list prices of the 80K -40 probe ind 
-,z the 8020A DMM by presenting thil. c ou- 

pon to your local Fluke office or distri )t tor. 
Price and offer good in U.S. only; el upon 

expires October 31, 1977. 
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EICO's 30 Years Experience 
Assures More ElectronicsFValue 

For Your Money! 

TEST INSTRUMENTS 

EICO 388 COLOR BAR GENERATOR 
Pocket -size, battery operated with LED Indi- 
cator. MOS LSI IC provides 9 digitally con- 
trolled, stable patterns. Crystal controlled 
chroma and timing oscillators. Simply con- 
nects to TV's VHF antenna terminals. 

Wired $89.95 

EICO 390 FUNCTION /SWEEP GENERATOR 
Outstanding features include: Sine, Square, 
Triangle Waveforms; .2 Hz to 200 KHz fre- 
quency range; Linear and Log Sweep; Cal- 
ibrated attenuator, VCO for External Frequency 
Control; BNC Front Panel Output. 

Wired $169.95 

CB ACCESSORIES 

EICO 700 CB FREQUENCY COUNTER 
Compact in -line mobile frequency counter for 
the serious CB'er /Hobbyist. Operates auto- 
matically on transmit. 10 Hz to 30 MHz. $99.95 

EICO LR-3 "LONG RANGER" INLINE 
PREAMP 
Bring in those distant /weak signals. Boosts 
receiver sensitivity up to 20 db. Automatic 
transmit /receive switching. $29.95 

EICO CM -2 "CHANNEL MONITOR" 
AUTO -SWITCH 
Automatically silences car radio when CB call 
is received /transmitted. $29.95 

EICOCRAFT`' IC KITS 

EC -5000 
SCA 
ADAPTOR KIT 
ONLY $12.95 

Convert your FM radio or receiver to pick up 
the official FCC -licensed background music 
service (SCA). IC decoder /adaptor permits 
hearing uninterrupted, commercial -free music 
broadcast by many FM stations (For personal, 
non -commercial use only). 

IC PROJECT KITS NOW AVAILABLE 
EC -5100 ESP Tester $10.95 
EC -5200 "Decision Maker" $9.95 
EC -5400 Stereo Power Amplifier $10.95 
EC -550Q Stereo Pre -Amp $9.95 
EC -5600 Electronic Lock $11.95 
EC -5700 Universal Power Amp $8.95 

HOBBY /AUTOMOTIVE 

BW -300 ALPHA BRAINWAVE MONITOR 
Lowest cost, battery operated, professional 
Biofeedback System. IC Circuit design fea- 
tures an active filter and 5- microvolt sensi- 
tivity. Complete with stethescopic earphone, 
electrode headband and instructions. 

Kit $34.95 Wired $59.95 

885 "TUNEMASTER" ENGINE ANALYZER 
Automatic all -in -one test bench for all 6 or 12 

volt ignitions -conventional or transistorized. 
Giant Err meter with 6 color coded scales. Com- 
plete with tune -up and trouble- shooting manual. 

Wired $59.95 

BURGLAR /FIRE ALARMS 

e Igo tic, 
a *IND. 

SS -500 BURGLAR /FIRE ALARM SYSTEM 
Professional Security System designed for easy 
do- it- yourself installation. Features FICO FC- 
100 Control Center with AC /DC automatic 
transfer to battery operation. Complete system 
includes Installation Handbook. Add additional 
sensors, bells, to suit your own needs. $159.95 

SD -75 BATTERY OPERATED FIRE /SMOKE 
ALARM 
Ionization -type detector gives earliest possible 
fire warning. Mounts directly to ceiling with 2 

screws. "Beeps" when battery needs replace- 
ment. U.L. listed. $39.95 

FREE EICO CATALOG 
The more you know about electronics, the 
more you'll appreciate EICO. Every EICO prod- 
uct is designed to provide you with the most 
pleasure and quality performance for your 
money The fact that more than 3 million EICO 
products are in use attests to their quality 
and performance. 

"BUILD -IT- YOURSELF" and save up to 50% 
with our famous electronic kits. 

For the latest EICO Catalog and name of near- 
est EICO Distributor, check reader service 
card or send 500 for fast first class mail service. 

EICO -283 Matha Street, Brooklyn, N.Y. 11207 

Leadership in creative 
electronics since 1945. E /CO; 
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ANTI -COLLISION SYSTEMS 
continued from page 53 

Originally, the large temperature range of 
the CMOS RCA COSMAC 1802 micropro- 
cessor made it a likely candidate. Additional 
memory, however, can become quite expen- 
sive. And because the architecture is non- 
traditional, it required a ground -up system 
design. 

The very fast 6502 microprocessor has 
many advantages and only one disadvan- 
tage- temperature operating range. This can 
be solved by placing the entire electronics 
compartment in a large, thermostatically - 
controlled "oven." The oven keeps the 
ambient temperature from falling below 
3 °C. 

OSI (Ohio Scientific Instrument, 11679 
Hayden Street, Hiram, OH 44234) offers a 
rather complete family of microcomputer 
products with remarkable capabilities at a 
really low price. Even if you don't plan on 
using a microprocessor in your collision - 
avoidance system, I strongly recommend the 
OSI 440 Video Board as an excellent way of 
presenting a very flexible, readable display. 
The 440 is available for $29 unpopulated, 
plus $4 for shipping and handling. A 
complete kit, OSI model 445, is available for 
$99, plus $4 for shipping and handling. 

System outputs 
A passive system can offer a plethora of 

warnings. These are left to the ingenuity of 
the designer. Just remember, the time a 
warning is needed most is the time when 
attention can least be afforded to it. 

Active systems can take over braking, 
steering, acceleration and more. But the 
driver proceeds at his own risk. A capacitor 
shorting out can send a child through a 
windshield. Double fail -safe and safeguard 
any system you allow to actively participate 
in your driving. There hasn't been a system 
yet intelligent enough to pass a driver's 
license exam. 

One active output you can pursue is the air 
bag. Many agencies cite the air bag as a 
positive force in saving lives and reducing 
injuries. Some foreign cars now offer the air 
bag. Visit a dealership and talk to the guy at 
the parts counter about how difficult it is to 
retrofit one into your vehicle. It shouldn't be 
too hard. And be on the lookout for a do -it- 
yourself kit that allows you to install an air 
bag on your shoulder belt. 

An invitation 
We have undertaken here to describe some 

of the elements of a realizable electronic 
automotive collision -avoidance system you 
can begin building yourself. Even the indi- 
vidual elements of the system can go a long 
way toward providing you with the informa- 
tion you need to improve the safety of the 
driving environment. 

We invite your response to the information 
printed here. Send us your ideas, too. Home 
computer hobbyists are invited to come up 
with mathematical models of the driving 
situation. Then refinements to the system 
could be plugged in to see what improve- 
ments can be made. 

Automotive collisions are one of the most 
costly problems facing us, both in lives and 
property. Anything we can do to reduce that 
problem is a step toward making things 
easier on everybody. R -E 
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EQUIPMENT REPORT 
continued from page 32 

green gun would come up to the bottom end of 
the BAD sector on the meter; and the red gun 
just barely wiggled the needle. 

The Nu -Color model 90A is a plug -in 
device that is inserted between the picture tube 
and socket, like a brightener. However, it is 
not a brightener, at least in the usual sense of 
the word. Between its plug and socket is a little 
box with three color -coded slide controls, one 
for each color. 

Starting with all controls at the OFF posi- 
tion, I plugged the Nu -Color in and turned the 
set on. As expected, the raster was a bright 
blue. I adjusted the controls of the Nu -Color 
and came up with a good- looking color -bar 
pattern. Twiddling the grey scale and the Nu- 
Color controls gave an excellent color picture. 
Reds saturated normally, with the color con- 
trol all the way up and all other things looked 
very good! This device lives up to its claims 
and its name; it certainly did "restore the 
color" to this old dog. 

As Oneida is careful to explain, the Nu- 
Color is not intended as a "cure -all" for color 
troubles, but it will help correct problems due. 
to unbalanced picture -tube emission. The de- 
vice can be installed and adjusted in the home 
with very little trouble. R -E 

Red Cross. 
The Good 
Neighbor. 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your 

DEGREE 

,. 
ly ;, 

wry 

, r1 1l' 
111IRL1M1 yA\I ir as .v 

by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all the 
time you need to master each topic. Profit 
from, and enjoy, the advantages of directed 
but self -paced home study. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.E. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. Write for Bulletin R -77. 

Grantham College of Engineering 
2000 Stoner Avenue 

P. 0. Box 25992 
Los Angeles, CA 90025 

Worldwide Career Training thru Home Study 
CIRCLE 63 ON FREE INFORMATION CARD 

Professional 
Expertise backed 
By 25 Years Of Tuner 
Service Experience . . . 

Castle has been in the busi- 
ness of repairing TV tuners 
longer than anyone. When you 
send your customers' defective 
tuners to Castle, you can be assured 
of receiving reliable, quality service. 

Each tu- er 
is ultrasonically 

cleaned. Our tech- 
nicians analyze the 

defects, document the 
repair performed ,-nd 

return the tuner to yot. i - a 
protective package. Worlem3n- 

ship and parts are backed by 
a one year limited warranty. 

Consider Castle's Services 
TUNER REPAIR 

$12.95 
Any make or model. Tubes and transistors extra. Send defecti' 

tuners directly to Castle. Remove all accessories. 
U/V COMBO... $20.95 

CASTLE REPLACEMENT TUNERS 
$17.95 

In -stock replacement tuners, engineered by Castle for a wide varie 
of maKes and models, provide original or improved performanc 
Purchase outright -no exchange required. 

TUNER EXCHANGE /REBUILDING 
VHF $21.95 UHF $17.95 

When the original tuner is unfit for repair and a stock replacement i 

not available, the tuner can be exchanged for an exact replacemen 
rebuilt to original specifications, or tailored to a custom order. 

All prices are f.o.b. our plant. 

CASTLE TUNER SERVI 

CHICAGO, IL 60645 
5744 North Western Avenue 
Phone 312- 728 -1800 

I. 

e 

s 

CE ' 
SAN JOSE, CA 95 12 
466 Reynolds Circ e 
Phone 408 -289 -11 7 
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LEARN 
AVIATION 

ELECTRONICS 

at the School 
of Aeronautics, 
Florida Institute 
of Technology. 
Prepare for a REAL job in just 
2 years and earn a COLLEGE 
DEGREE at the same time. 
FAA publications identify that 
by 1977 the AVIATION IN- 
DUSTRY will need 230% MORE 
AVIONICS TECHNICIANS. 
Half the costs of airplanes to- 
day is in electronics, including 
navigation systems ... in- 
struments ... communica- 
tions systems ... and con- 
trol systems. 
We teach you in our labora- 
tories ... classrooms . . . 

and on our aircraft the theory 
of radio communications and 
how to flight check and repair 
all related equipment. 
Our placement record of grad- 
uates is 100 %.... Make 
your time and money spent 
REWARDED by a job in your 
field. 
The SCHOOL OF AERONAU- 
TICS operates one of the larg- 
est flight training programs in 
the WORLD and we are an 
"accredited University ". 
Classes starting September 
... January ... June. 
To learn more about our avia- 
tion electronic programs, 
check the reader service card 
or write direct to: 

The School of Aeronautics, 
Florida Institute of Tech- 
nology, P.O. Drawer 1839, 
Melbourne, Florida 32901 
Att: Director of Admissions 

CIRCLE 8 ON FREE INFORMATION CARD 

new products 

More information on new products is available from the 
manufacturers of items identified by a Free Information 
number. Free Information Card follows page 88. 

ROBYN 40- CHANNEL CB PACKAGE, model 
007 -140P, is a 40- channel CB package that 
includes a CB transceiver with plug -in micro- 
phone, trunk /roof mount antenna, weatherproof 
PA speaker and all necessary hardware and 
cables. 

The Robyn 007 -140 transceiver has comput- 
er- designed phase -locked loop circuitry for top 
performance with full power -4 watts output and 
100% modulation (FCC's maximum allowable). 
The 007 -140 also features a two -way intercom, 
squelch control, power and volume switch, a 

new CB/ PA/ANL/INTERCOM selector, illumi- 
nated dual function S /RF meter and channel 
selector and a wood grain front panel. 
Suggested list price: $179.95; without antenna 
and PA speaker: $159.95. -Robyn International, 
Inc., Northland Dr., P.O. Box 478, Rockford, MI 

49341 
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WIRE TOOL, model 104CG, combining stripper, 
cutter and crimper, has been introduced by the 
manufacturer for the electronics technician. 

This wire tool features include a serrated -jaw 
plier nose, stripper and crimper gauged to wire 
sizes from No 22 to No 10, hardened pivot joint 
bushing for light- pressure precision use, a six - 

size bolt cutter, and specially formulated 
cushion grip handles. -Xcelite, Apex, NC 

27502 

CIRCLE 81 ON FREE INFORMATION CARD 

32 -RANGE HAND -HELD DMM, model 175, has a 

basic sensitivity of 100 11V, both in the DC and 
wide bandwidth AC- measuring functions. With 5 

ranges of DC voltage measurement and 100% 
overrange capability per range, the 175 smooth- 
ly measures from 100V to 1000V in either polar- 
ity, displaying both the plus and minus sign. The 
DC function is protected to ±1000V on any 
range (including 100 mV) and even during 
switching. Basic instrument accuracy is 0.1% 
(± the always -present least- significant -digit un- 
certainty). 

The unit measures resistance from 100 

milliohms to 20 megohms in 6 ranges with a 

basic accuracy of better than 0.1% on all but the 
highest range and 0.2% on that. The AC range 
of the instrument is the same as DC, again 
providing a 100 mV sensitivity. A full frequency 
response is provided from 30 Hz up to 50 kHz on 
all voltage ranges, with mid -frequency accuracy 
better than 0.5 %. 

t f t_I -1 t_ 
T I 1 I. t_1 

AIA iKiECIH.ON 

DC 
KV 

011 

The model 175 is protected electronically on 

all voltage ranges from interfering signals up to 
1000V peak (just as in DC), and on the resis- 
tance ranges will withstand voltages of up to 
250 VDC or RMS AC. All protection circuits 
allow continuous over -voltages as specified not 
only without damaging the instrument, but 
without also affecting the calibration. Powered 
internally by a rechargeable NiCad battery 
module, it will work for up to 6 hours without 
requiring a recharge. The 0.433 -inch LED 
display provides bright, easily readable informa- 
tion under most normally expected types of 
external light conditions. This unit includes a 

low- battery -voltage indicator which gives ap- 
proximately 10 minutes of warning before the 
battery level goes down to the point where the 
reading may not be reliable. Priced at $189. - 
Data Precision Corp., Audubon Rd., Wakefield, 
MA 01880 
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40- CHANNEL REMOTE CB TRANSCEIVER, 
model 10 (2710) is an advanced phase- locked- 
loop system that transmits and receives on all 40 

channels. It employs automatic noise -limiting 
circuitry to help eliminate both atmospheric and 
man -made noise. As in the model 9, the model 
10 has also been designed for separation of 
transceiver and MSR (Microphone, Speaker and 
Radio) control unit. 

All 2710 controls are located on the MSR 
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 Automatic solder feed mechanism 
that provides pre -set quantity cf 
solder. Only one hand is neecte i, 
leaving other hand completeI r' ree. 

Single -hand tool for all indust -iE s. 
Can be used for practically aly kind 
of soldering work. 
Light weight, less than 1 Ib., 
compact -comfortable to held- - 
reliable 

Revolutionary Concept in Soldering 

SINGLE -HANDED 
SOLDERING -PISTOL. 
KAGER -KL 3000 

U.S. patents granted. Now available for the first time in the U.S 

Suite 710 
1180 So. Beverly Drile 
Los Angeles, CA 9013ó 

International Telephone: (213) 879 -1575 
TWX: 910 -490 -2121 

control unit for hand -held operation of micro- 
phone, speaker and radio. There are a 40- 
channel selector switch plus lighted channel 
readout; push -to -talk button; volume and 

squelch controls. The 2710 MSR control unit is 
linked by coiled cord to an under -dash connec- 
tor. From there an optional cable model 1179) 
runs to the transceiver which may be located 
beneath the seat, in the trunk or any other 
protected area. Suggested retail at $199.95. - 
Hy -Gain Electronics Corp., 8601 Northeast 
Highway 6, Lincoln, NE 68505 
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AEROSOL PULSATING DEVICE -the Vibra -Jet, 
when connected to an aerosol cleaner or 
degreaser, will provide the mechanical force 
necessary to dislodge hard -to- remove contami- 
nants with its pulsating action. This action will 
also remove dirt from horizontal surfaces, 
increase solvent penetration of surface pores 
and remove contaminants not normally removed 
by the cleaning products themselves. Vibra -Jet 
comes complete with a 26 -inch flexible polyure- 
thane hose and 12 -inch probe for reaching 
inaccessible areas. The Vibra -Jet probe reaches 
easily into very tight places and sprays effi- 

ciently in any posit on. Designed to work with all 
the manufacturer's products, this device is 
intended primarily for use with electronic 
cleaners and degreasers that leave no residue. 
It is especially useful in enhancing the cleaning 
action of the manufacturer's Tun- O-Wash. To 
introduce the Vibra -Jet, the manufacturer is 
offering this device to electronic technicians 
with the purchase of two cans of Tun-O- Wash.- 
Chemtronics, Inc., 45 Hoffman Ave. Haup- 
pauge, NY 11787 

CIRCLE 84 ON FREE INFORMATION CARD 
continued on page 76 

9 OUT OF 10 
TV SHOPS HAVE THEfil 
DOEb YOURb 

TV modules are doing little MO 
collecting dust in service shops all 
country. Check your shop! Whether v 

one or 101, they are worth good mo 
wants to buy or trade your TV m.. I 

instant cash or credit! 

CREDIT: With each tune you sen 
PTS Servicenter for repair, include 
module and get a S4 predit tbward y r 

charges. 

C11511: If you have a quantty of TV 
send us a list of brand and model nurn 
we'll advise you of the value . _ . for insr 

Acceptable brands are Admi-al, GE, 
Montgomery Ward, Philco, Qinsar, I? 

Warwick, Sylvania and Zenith. Do not includ 
encapsulated, broken or cannibalized mo 
reserves the right to reject any or Ill module 

For your convenience, P1S has mcr 
than 44 company- ownedservicen 

PTS ELECTRONICS, I 
PRECISION TUNER SERVICE 
P.O. BOX 272 BLOOMINGTON, IN 47401 812 -824- 

than 
r the 
have 

PTS 

s for 

any 
- TV 
-pair 

ules, 
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and 
ash! 
avox 
ears/ 
ramic 

PTS 

.A. 

Made in West Germany and already sold extensively in Europe t y the 
KAGER -Group of companies. 

For Further 
details write: 
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If you want a microcomputer 
with all of these standard features ... 

8080 MPU (The one 
with growing soft- 
ware support) 

1024 Byte ROM 
(With maximum ca- 
pacity of 4K Bytes) 

1024 Byte RAM 
(With maximum 
capacity of 2K 
Bytes) 

TTY Serial I/O 
EIA Serial I/O 
3 parallel arallel I/O's 
ASCII /Baudot 

terminal com- 
patibility with TTY machines or video units 

Monitor having load, dump, display, insert 
and go functions 

Complete with card 
connectors 

Comprehensive 
User's Manual, plus 
Intel 8080 User's 
Manual 

Completely 
factory assembled 
and tested -not 
a kit 

Optional ac- 
cessories: Key- 
board /video 
display, audio 
cassette modem 

interface, power supply, ROM programmer 
and attractive cabinetry... plus more options 
to follow. The HAL MCEM -8080. $375 

then let us send you our card. 
HAL Communications Corp. has 
been a leader in digital communi- 
cations for over half a decade. 
The MCEM -8080 microcomputer 
shows just how far this leadership 
has taken us...and how far it 
can take you in your applications. 
That's why we'd like to send 
you our card -one PC 
board that we feel is the 
best -valued, most complete 

microcomputer you can buy. For 
details on the MCEM -8080, write 
today. We'll also include compre- 
hensive information on the HAL 
DS -3000 KSR microprocessor - 
based terminal, the terminal that 
gives you multi -code compati- 

bility, flexibility for future 
changes, editing, and a 

convenient, large video 
display format. 

HAL Communications Corp. 
Box 365, 807 E. Green Street, Urbana, Illinois 61801 

Telephone (217) 367-7373 

THE Bligk 8700 
COMPUTER / CONTROLLER 
An exceptional price on an 

applications oriented 6503 based 

micro -processor system 

THE IDEAL, LOW COST SOLUTION TO IMPLEMENTING 

THOSE WILD COMPUTER BASED CONTROL SYSTEMS 

YOU'VE BEEN DREAMING OF! 

PAIA software currently available or under 
development includes: Music synthesizer 
interface; Home applications package including: 

cn 
CJ multi -zone fire/burglar alarm, real time clock, 
2 energy saving heat /air conditioning control, 
O computer generated 'Boor- bell "; Model roalroad 
CC controller and more 
Ú 8700 COMPUTER /CONTROLLER KIT $149.95 

(requires 5v. @ 1. 2A. ; 12v. @ 150 ma. ) 

w Shipped direct from PAIA (add $3. 00 postage) 
O Also available at FUL I LINE computer stores 

DETAILS IN OUR FREE CATALOG 

DEPT. 8 R 1020 W. Wilshire Bled. 

76 
Oklahoma City, OK 73116 
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FREE 

ELT- 

.° .COL- 

...DRILLS 

..FILM LOADERS... 

PS. . .PAGES. ..GRAVERS 

. .GRINDERS. . .HAMMERS. . 

INCLINOMETERS. . .JACKS. . . 

KNIVES. ..LATHES...LEATHER. 

ETTES. .. LOUPES...MINIATURE 

TOOLS...METRIC TOOLS...MULTI- 

TESTERS...NEGATIVE FILES... 

NIPPERS...OILERS...PIN VISES... 

PLIERS.. PROBES...RIFFLERS... 

SCISSORS. ..SNARES... SOLDER- 

ING SUPPLIES. . .TEST INSTRU- 

MENTS...TWEEZERS...VIEWERS 

...VISES... WRENCHES... 

ADN'. % GO ABRASIVES... 

- I 1 I I I O G...BOOKS 

8 1 
19 21r 391l LIMATORS L. .EPDXIES. 

.CALIPERS. 

catalog 

of over 

2000 
small tools, 
measuring 

instruments, 
and supplies 

National Camera 
2000 wes, Union Are. O p'GOF 
Engteweed, Cele, U.S.A. 80110 
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NEW PRODUCTS 
continued frone page 75 

CORDLESS SOLDERING STATION No. 2000 
consists of a rugged rechargeable iron with a 

quick- charge nickel- cadmium battery. The unit 

is designed to accept two rigid interchangeable 
tips, and the charging holder with tip cleaning 
sponge completely recharges the battery in 4 

hours. The unit is molded in high- impact plastic. 
Charging holder is rated at 120 volts AC input, 
3.2 volts DC at 285 mA.- Ungar, Div. of Eldon 
Industries, Inc., 233 East Manville, Compton, CA 
90220. 
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FREQUENCY COUNTER, model 1827 offers full 
6 -digit LED display and guaranteed operation to 
30 MHz with 1 -Hz resolution. Operation to 50 
MHz is typical. The unit features 1 -ppm resolu- 
tion on a 6 -digit scale with ±0.25 -ppm stability. 
The input circuitry is sensitive enough to display 
a 100 -mV sinewave signal, but is protected 
against an input signal of up to 200 volts (peak 
AC & DC). A broad range of optional accesso- 
ries gives the unit unequaled versatility. An 
optional signal tap allows the 1827 to contin- 
ually monitor the output frequency of a 23- or 
40- channel CB transceiver without affecting 
normal set operation. Signal tap is rated at 100 
watts. 

The model 1827 is also fully compatible with 
the manufacturer's 40- channel CB service 
bench. Other optional accessories include 
rechargeable batteries and an AC adapter/ 
charger, an under -shelf or under -dash mounting 
bracket, 27 -MHz pickup antenna, general - 
purpose input clip -lead and vinyl carrying case. 
The 1827 can be powered for more than 8 hours 
of normal use by ordinary AA batteries or 
rechargeable nickel- cadmium batteries. The 
optional AC adapter /charger allows overnight 
charging of nickel- cadmium batteries, so the 
unit can be ready for daily field service. The unit 
weighs less than 1 pound and measures only 
1.75 x 3.75 x 6.6 inches. Priced at $120.00. - 
B&K- PRECISION, Dynascan Corp., 6460 W. 

Cortland Ave., Chicago, IL 60635 
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R -E TESTS HITACHI SR -903 Amplifier measurements 
continued from page 57 

TABLE Ill 
RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Hitachi Model: SR -903 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$499.95 
Medium 
Excellent 
Excellent 
Very good 
Excellent 

Comments: In evaluating this receiver, it is easy to concentrate on the novel power amplifier 
circuitry to the exclusion of the other fine features. The chief virtue of the Class -G 
circuitry is increased efficiency, which results in a product that is both well priced (in 
its power and feature class) and less bulky than its competitors. The tuner section of 
the receiver is also well designed, as is the preamplifier control section. The extra 
midrange tone control is a welcome addition, as is the extremely effective auto -lock 
tuning method that offers all the virtues of conventional AFC without any of its 
measurable disadvantages. 

As for the Class -G "double power supply" system, we searched carefully for any 
audible or measurable notch distortion (resulting from the switching action from the 
low -level to the high -level transistor pair) and could find none. The distortion- versus- 
power output curve was similar to any conventionally designed Class -B amplifier 
circuit; any transitional problems in switching from one power supply level to the 
other seem to have been successfully overcome by adding "smoothing" compo- 
nents which make this transition undetectable. Higher efficiency and lower heat 
dissipation (under actual operating conditions) are, therefore, the only conse- 
quences of the novel output circuit approach as far as actual performance is 
concerned. 

Hitachi claims regarding the greater margin between "continuous" and "dy- 
namic" power are justified -both in bench measurements and in listening tests. We 
drove this unit to considerably higher levels with musical signals than one would 
normally expect with a "nominally rated" 75- watt -per -channel receiver. We consider 
the model SR -903 to be even more of a bargain when judged on a cost /performance 
ratio basis. 

In view of the novel Class -G outpu: circuit, 
the performance of the power amplifier 
section of this receiver was tested. Results 
listed in Table II indicate a great deal of 
reserve power at mid -frequencies w -tile just 
making "spec" (under continuous power test- 
ing) at the frequency extremes of 20 Hz and 
20 kHz. FTC preconditioning .ests were 
particularly revealing, in that the heat gener- 
ated at the one -third power ;xi nt was 
noticeably lower than for similarly rated 
power amplifier sections on competitive 
receivers. While Table II lists THI) eadings 
at 1.0 watt and at full power output, we 
specifically measured distortion at Interme- 
diate levels to see if any notch d stortion 
occurred at or near the transitional point 
between the "low- level" and "high- level" 
transistors. No such increased disunion was 
detected at any operating level below clip- 
ping. 

Federal Trade Commission ratitigs not- 
withstanding, Hitachi stresses the fact that 
the Class -G arrangement offers actually 
greater dynamic power output capability 
than is possible for similarly rated (on a 
continuous power basis) competitive units. 
They maintain that under actua music 
listening conditions, the amplifier section is 
capable of delivering greater short-term 
power than Class -B amplifiers having the 
same FTC power ratings. In investigating this 
claim we devised an additional test. Figure 5 
is a scope photo of a 1 -kHz oulpt.t signal 
whose amplitude has been increased just to 
the point of clipping (an output of 102 watts). 

turn page 

Three wan you can put 
test bench performance in 
your pocket with Hickok. 

SPECIAL LIMITED TIME OFFER 
Your choice $9900 At participating 

Hickok distributors 

Model 215 
A fully automatic 
in- circuit 
semiconductor 
analyzer. 

$138 

Model 239 
A rock -solid 
MOS LSI color 
bar generator. 

$129 

Model 350 
A true auto 
polarity 10 
megohm FET 
multi meter 

$135 

Now you can take the equipme it you 
need wherever you need it with these vtrrsa- 
tile pocket performers from Hickok. 

Our Model 215 Pocket semicond. :.tor 
analyzer checks transistors, FETs, c i des 
and SCRs for conductance and gross tak- 
age and identifies base or gate leacs both 
in and out of circuit. And it does it all with 
a self- sequencing good /bad test and LED 
display. 

Hickok -developed MOS LSI ICs g vex our 
Model 239 Pocket Color Bar Generator ex- 
ceptional reliability, extremely low INttery 
drain, rugged industrial performance and 
crystal stability. Simple matrix switches se- 
lect any of its nine patterns, includi 1g a 
gated rainbow. And you can put its o itput 
on channels 2, 3 or 4. 

The Model 350 Pocket FET mu tirneter 
features foolproof overload protection true 
auto polarity, a polarity indicator and 10 
megohm input impedance. It measures 9 dc 
voltage ranges, 9 ac voltage ranges, 7 hid 
low resistance ranges and decibels. And it 
displays its findings on a long 2.4" mir'ored 
arc. 

But don't just take our word for 'hl way 
these midget marvels perform. At .k your 
Hickok distributor for a demonstratio7. He 
may even offer a 10 day trial. Then 'we've 
got you for sure. 

HICKDIK 
the value innovator 
INSTRUMENTATION & CONTROLS DI ' /ILION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 43108 
(216) 541 -8060 TWX: 810 -42141286 
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The 
PROOF is in 

PERFORMANCE! 

Amazing MEGASPARK, the advanced -design 
Opto- Electronic Breakerless Ignition System, 
FITS ANY CAR! Replaces points and 
condenser - gives longer spark plug life. 
Increases performance, mileage and driving 
satisfaction while cutting fuel and 
maintenance costs dramatically. Learn the 
facts and don't settle for less than the best. 
Models from $29.50 to $64 50 

The only unit that gives you all these features: 

LIFETIME WARRANTY 

DIFFERENTIAL AMPLIFIER CIRCUITRY 
FULL INTERNAL VOLTAGE REGULATION 

AUTOMATIC OVERCURRENT PROTECTION 

Rush name and address for FREE information package 
including catalog and discount offer. Or call toll -free 
24- hours 800.648 -4711 Ext. 22. 

fnEGASPARKrM 
by Ignition Systems Inc. 

2547 8th Street 
Berkeley, CA 94710 

(415) 845 -3584 
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R -E TESTS HITACHI SR -903 
continued from page 77 

Note, that the waveform is exactly four 
vertical divisions in height on the scope 
face. 

We then applied a tone -burst signal to the 
amplifier and increased its amplitude until 
the 10 -kHz sinewave bursts reached the clip- 
ping level (Fig. 6). This time, the overall 
amplitude was five vertical divisions. Cal- 
culating the voltage level for 102 watts (8- 
ohm resistive loads) we determined that the 
RMS voltage in Fig. 5 was 28.57. Five - 
fourths of that voltage (the amplitude in Fig. 
6) equals 35.71 volts RMS which, translated 
to power across an 8 -ohm load, equals 159.38 
watts! Hitachi claims a "dynamic power" or 
music power output rating of a whopping 160 

watts -per -channel and, according to the 
above calculations, they come close enough 
to meeting that amazing figure. 

5 

Phono preamplifier performance was quite 
good, with an input overload figure that 
should pose no problems with just about any 
cartridge and extremely accurate RIAA play- 
back response. Bass, mid -range, and treble 
control range are shown in Fig. 7, while the 

continued on page 84 

6 

7 

Go 
DIGITAL, 
GO DANAMETER® 

(The New VOM For Today's Needs.) 

0.25% Accuracy 

Full Overload Protection 

Really Drop -Proof 
Full One Year Battery Life 

D A n A 
Dana Laboratories, Inc. 

2401 Campus Dr, Irvine, Ca 92715, (714) 833 -1234 
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" ORDINARY 

COLOR BAR PATTERN 

GENERATORS ARE OBSOLETE. 
f! 

That is the opinion being expressed 
by users of ATC -10 General Television 

Servicer - and with good reason! 
Take a minute and see why American Technology's ATC-10 is having 

such excellent reviews and is gaining lots of happy owners. The 
ATC-10 provides most of the combined features of a conventional 
color bar pattern generator, an Analyst and a substitute tuner. You get 

time saving bonus features too, like the RF /IF attenuator capable of 
reducing the signal to snow for receiver sensitivity, GRAY QUAD 
pattern for simplified gray scale tracking checks /adjustments, 
COLOR BARS pattern with 6th bar marked to make your job easier, 
3.58 MONITOR pattern for oscillator frequency checks with no need to 
short the AFPC test point, RED RASTER pattern for checking and ad- 

justing purity at the flip of a switch, HATCHDOTS - versatile 
composite pattern for dynamic & static convergence plus other 
checks. And high level 75 ohm VIDEO output. 

Write for more information on 
the ATC -10 General Television 

Servicer, or try it at our risk. 
-30 DAY SHOP TRIAL - 

(1f not 100% satisfied in every 
way. return for instant refund 

in full ) 

ONLY $299.95! 

American Technology Corporation 
225 Main Street, Dept. 8C, Canon City, CO 81212 

For your convenience, we accept 
Master Charge, Visa and COD phone orders. 

SAME DAY SHIPMENT! 
(303) 275 -8991 
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LOOKING AHEAD 
continued from page 4 

for random -access tuning of up to seven channels, 
plus almost every function you'd normally find on the 
front of the set. 

Pianocorder: The player piano is back, but now it 
uses digital electronics. Early next year, Superscope 
will market Pianocorder, which uses audio cassettes 
to do exactly what the old piano roll used to do, but 
better. Installed in a piano, it can brIng concert and 
jazz pianists into the home in actual live performance, 
since it activates the piano's mechanism rather than 
using electronic reproduction. And it does one thing 
a player piano never could do -it can record an actual 
performance on the piano, and thus could be a boon 
for serious music students and performers. 

Developing the Pianocorder was a labor of love for 
Superscope Chairman Joseph Tushinsky, who owns 
what is probably the world's largest and greatest 
collection of player pianos and piano rolls. Superscope 
will record some of the world's greatest piano -roll 
performances onto digital cassettes for the 
Pianocorder, and also will make available newly 
recorded works played by contemporary artists. The 
pianocorder will cost about $1,200 and must be 
professionally installed. The customer supplies the 
piano. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

burglar -fire alarm catalog 

-FREE! 
MORE THAN 
900 PRODUCTS 

detectors, 
controls, 
sounders, 
locks, 
tools 

EVERYTHING NEEDED 
TO PROTECT HOME, 

BUSINESS, INSTITUTION 
Huge selection of high quality professional' 
alarm products. 64 fact -filled pages with 
detailed specs, diagrams, technical notes. 
Products range from basic switches, con- 
trols, bells, sirens to most sophisticated 
detectors - radar, modulated or passive 
infrared, microwave, ultrasonics, ion, data 
links using pulse code multiplex, FSK 
radio, automatic phone dialers, leased line 
connections and display panels. Full sel- 
ection of tools, relays, wire, foil, terminals, 
books. 
WRITE FOR FREE CATALOG TODAY! 

(Outside U.S.. send $1.00.( 

mountain west alarm 
box 10780phoenix, az 85064 

(602) 263 -8831 
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For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

T?fltt tr 
?4fl t 

UNIVERSAL 
TEST RIG DAC ̂

 
{ 

$229.95 

33KV Leaded Glass CRT 
Build -In Speaker 

P.K -298 
C.R.T. Ir eluded 

40KV Mater 
Obsolete Proof 

The PJS -298 Universal Test Rig for tube and Solid S -_te TVs 
designed for servicing high voltage chassis. speaker 
for convenient audio checking, 40KV -50Ua sensiti, it-, meter 
constant monitoring of the anode voltage. Up- dating s _ccomp- 
lished by means of plug -in modules. (Extension cables i-- iluded). 

FOR FAST TROUBLE SHOOTING 
1111111 

"FERRET't 
TV MINI-ANALYZER 

$99.95 

SG-185 
VHF /UHF Subber I.F. - Video Trouble Shooter 

I Convergence Generator Dots and Cross -Hatch Prterns 

The "FERRET" is a multi -functional instrun-e-tt for 
fast, efficient trouble- shooting and adjustment of all 
Color and B &W tvs. It is ideal for both shop inn: field 
work. (Cables included.) 

fric aik 108 -02 Otis Ave., Corona, N.Y. 11361 
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co 
e 

endeco 
soldering & 
desoldering 

- equipment 

SOLDERING IRONSÌ 
Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords 

DESOLDERING 
IRONS 

Pencil style. Safety light. Some operate at 40w. idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords 

OP1 ,, t,! , 

SOLDERING & 
DESOLOERING 

KITS 

Ever rring needec 
to solder or de 

solder or both A 
in a handy lifetime meta 

box with hasp 

See your distributor or write 

Enterprise Development Corp. 
5127 E. 65th St Indianapolis IN 46220 

PHONE 1317) 251 -1231 
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RF SIGNAL GENERATORS 
iv/mimed /run, page ?l 

When UHF signal generation is 
required. the L -C oscillator becomes 
hard to use. Stray inductance and capa- 
citance must be reduced to an absolute 

VARIABLE 
UHF OSC 

MIXER 

minimum to reach the highest frequen- 
cies. An alternative to the L -C oscillator 
for these applications is either the cavity 
or shortened transmission line. In either 
type, the fundamental signal is no 
longer developed by independent induc- 
tance and capacitance. but uses the 

AMPLIFIER 

OUTPUT 

ATTENUATOR O 

FIG. 6 -UHF OSCILLATORS usually consist of a fixed cavity -type oscillator and a variable oscilla- 
tor. 

256 512 MHz 
VARIABLE 

FREQUENCY 
OSCILLATOR 

2 ere Ine 
n4MHi 

FILTER 

64 12IlMHi 
FILTER 

128 256MHz 
FILTER 

256.512MHz OUTPUT 

FIG. 7- ANOTHER UHF TECHNIQUE uses a tunable cavity oscillator and fixed dividers. 

High intensity, high reliability 31/z digit 
LED display for maximum readability 
Selectable HI LO ohms function allows 
in- circuit resistance measurement 
on any range without forward 
biasing semiconductor junctions 
Universal AC power supply 
Easily installed optional battery pack 

Large. bright 7- segment digits 

DC accuracy. 0.5 °° 
Automatic polarity 
Full overload protection 
100 °° overrange 
1mV resolution 

NEW 
31/2 DIGIT 

MULTI- 
METER 

MODEL 283 

MPRECISION 

TO ORDER CALL COLLECT 212- 687 -2224 

ADVA 
ELECTRON 

54 West 45 Slreet New York N. Y.10036 212.687 -2224 

THE TEST EQUIPMENT SPECIALISTS 
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You get 
with our 

Big 
Little 
DMM 

bench -size accuracy and performance 
new, hand held, 31/2-digit VOM. It's in a 

class by itself. 
Highly readable, field - 

effect LCD 
Semi- autoranging 
Fast, accurate response 
Small size, battery op- 
erated (ac optional) 
Low power consumption 
Built -in overload protec- 
tion 

See it at your VIZ dis- 
tributor 

VIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St 
Phila. PA 19144 

WD-751 A 
$179.00 

- VIL 

h,21/, 

innerly 

insuuments 
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lump constant characteristics of transmission lines or coaxial 
cavities instead. 

The cavity has considerably higher Q than an L -C circuit. 
The disadvantage of the cavity is normally one of size. Cavity 
dimensions may run from one -quarter of a wavelength to a 
full wavelength, thus making the cavity unsuitable for opera- 
tion below 300 to 400 MHz. Cavities cannot be easily band - 
switched, so other techniques must be used in generators that 
must cover a wide range of frequencies. 

One technique is shown in Fig. 6. The output of the cavity 
and the output of a fixed oscillator are mixed to generate a 
lower frequency signal. Both the cavity and the fixed 
frequency oscillator operate at considerably higher frequen- 
cies than the desired generator output. Although only one 
oscillator is shown as a variable frequency cavity, both 
oscillators may be variable frequency cavities in certain 
generator designs. Modern cavity circuits are electronically 
tuned by an extremely high quality variable- capacitance 
diode. Such techniques require only simple feedback circuits 
to maintain frequency stability. 

An alternate scheme presently used by Hewlett- Packard 
(see Fig. 7) is a tunable cavity oscillator with an upper limit of 
512 MHz. The output of this oscillator is either used directly 
or applied to the input of high -speed flip -flops. The flip -flop 
output frequency is exactly one -half the oscillator frequency. 
All frequencies are covered, as the cavity oscillator has a 
tuning ratio of slightly more than 2:1. Although the output of 
a flip -flop is a squarewave, suitable filtering is inserted, on a 
bandswitch basis, to remove the odd harmonic components, 
thus producing a spectrally pure signal. As more high -speed 
logic becomes available, it seems reasonable this technique 
may become common. 

Extended high- frequency operation can be obtained by 
using frequency doublers. They normally consist of diodes 
along with suitable filtering circuits to provide an output at 
twice the input frequency. 

Two forms of additional frequency control are currently 
used on modern signal generator designs to get higher 
stability. In the first and simplest form, a variable- capacitance 
diode is placed in shunt with the tuning capacitor of the L -C 
oscillator. The electronic tuning range provided by the vari- 
able- capacitance diode is limited. Frequency comparison 
circuitry compares the generator frequency to an external 
standard frequency and supplies error correction to the 
electronic tuning circuits. These circuits lock the generator to 
the standard signal over a limited frequency range. 

In the second, and more involved mode of electronic 
frequency control, the oscillator frequency is corrected by a 
variable- capacitance diode. An error signal is derived from 
digital circuitry that compares the measured generator 
frequency to the original frequency setting of the signal 
generator. Any difference between the frequency displayed at 
the front panel and the currently measured frequency gener- 
ates an error signal that is fed to the variable -capacitance 
diode to bring the generator back on frequency. If the 
operator wants to change the generator frequency, the digital 
frequency meter is switched from this locking mode to a 
simple frequency measurement mode, and the measured 
frequency is displayed on the front panel. Although complete 
electronic tuning of oscillators is possible, it is not yet widely 
used on radio -frequency signal generators because of the 
difficulties that arise when attempting to provide very slight 
amounts of frequency modulation. 

Next time we'll continue with a careful examination of 
modulators and attenuators. 

(to he continued) 

HIGH BLOOD PRESSURE. 
Treat it...and live. 

The National High Blood Pressure Education Program, 
U.S. Department of Health, Education, and Welfare. 

INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for testing 
mobile 
transmitters 
and receivers 

Tests Predeterminl'd 
Frequencies 
25 to 1000 MHz 

Extended Range C rovers 
950 MHz Banc 

Pin Diode Atteniia or for 
Full Range Co +e rage 
as Signal Generator 

Measures FM Dlty ation 

The FM- 2400CH provides an accurate fregLency 
standard for testing and adjustment of mDbile 
transmitters and receivers at predetermined 
frequencies. 

The FM- 2400CH with its extended range covers 
25 to 1000 MHz. The frequencies can be those 
of the radio frequency channels of operation 
and /or the intermediate frequencies of the re- 
ceiver between 5 MHz and 40 MHz. 
Frequency Stability: ±.0005 %from +50 °to +-* 04 °F. 

Frequency stability with built -in thermorieter 
and temperature corrected charts: ± .00025% from 
+25° to +125° (.000125% special 450 MHz crystals 
available). 

Self- contained in small portable case. Complete 
solid state circuitry. Rechargeable batteries. 

FM- 2400CH (meter only) $595 00 
RF crystals (with temperature correction) 24 00 ea. 
RF crystals (less temperature correction) 18 00 ea. 
IF crystals catalog or ce 

International Crystal Manufacturing Company, Inc 
10 North Lee. Oklahoma City. Oklahoma 73102 
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MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED MATHEMATICS 
These unusual courses are the result of 

many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: -you order 
your lessons on a money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1189 

PANAMA CITY, FLA 32401 
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Our whole family helped assemble 
this wonderful Schober Organ... 

and now we all play it! 
Talk about real family fun! VVe all worked 

together, for a few hours almost every day. Almost 
too soon, our Schober Organ was finished. Our 
keen -eyed daughter sorted resistors. Mom sol- 
dered transistor sockets, although she'd never 
soldered anything before. And it did our hearts 
good to see the care with which our son -he's only 
12- installed the transistors. Me? I was the quality 
control inspector -they let me do the final wiring. 

Our completed Schober Organ compares 
favorably with a "ready- made" one costing twice 
as much! (The five models range from $650 to 
$2850.) 

Just send the coupon for the fascinating 
Schober color catalog (or enclose $1 for a 12 -inch 
LP record that lets you hear as well as see Schober 
quality). 

áThe ((12.04. / Organ Corp., Dept. RE -165 

43 West 61st Street, New York, N.Y. 10023 

Please send me Schober Organ Catalog. 
Enclosed please find $1.00 for 12 -inch L.P. 
record of Schober Organ music. 

I 
NAME 

ADDRESS 

CITY STATE ZIP 
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SOUND FOR HOME MOVIES 
continued from page 4S 

on and the SCR conducts. A higher 
control current will discharge C3 faster 
and the SCR will turn on sooner. Wave- 
forms at various points in this circuit are 
shown in Fig. 3. This control current is 
the analog signal that has to be provided 
by the rest of the synchronizer. 

Let's take a closer look at how the 
control current affects circuit operation. 
With no control current, the collector of 
Q5 will stay near V+ + and the SCR 
will not trigger, so that the projector 
would not run. If we look at what 
happens when the AC line passes 
through zero volts, we find that Q4 is 
conducting and the base of Q5 is 
grounded, which means that Q5 is cut 
off. At this moment, C3 charges towards 
V + + through R 10. As soon as the AC 
line waveform gets away from zero, Q4 
will cut off. If no control current is 

present, Q5 will also remain cut off and 
C3 will remain fully charged, cutting off 
Q6 and ensuring that the SCR will not 
trigger. When control current is present, 
Q5 will conduct and the voltage at the 
collector of Q5 will drop toward ground, 
as shown in Fig. 3 -b. 

Control current from somewhere is 
absolutely necessary to run the circuit, 
and it can be from as simple a thing as a 
resistor or pot. A simple current -control 
that provides rather crude control of my 
machine consists of a 12,000 -ohm resis- 
tor and 10,000 -ohm pot in series from 
+ 12 volts to the collector of Q4. 

The remainder of Fig. 2 is a simple 
power supply. A 12 -volt, I -watt Zener 
diode was tacked onto the logic board 
(not shown) for regulation. I connected 
the projector's original low- voltage 
winding in series with a small filament 
transformer to obtain. a reasonable 
supply with a very small transformer 
that was on hand. 

Construction 
The circuit shown in Fig. 2 was 

assembled on one PC board and 
mounted in the projector on an alumi- 
num bracket. The foil pattern is shown 
in Fig. 4 and component layout is shown 
in Fig. 5. Note that the components are 
mounted on the foil side of the board, 
and that the foil pattern is shown from 
this side. The aluminum bracket also 
served as a heatsink for SCRI. The 
whole assembly went quite neatly into 
the area formerly occupied by the rheo- 
stat, as shown in Fig. 6. 

The bracket also held a miniature pot 
that I connected to the projector's speed 
control knob. I wanted to retain the 
function of the speed control knob when 
the machine was running without an 
external control signal. (The pot is 
hooked up in the synchronizer circuit, 
not shown in this article.) Figure 7 

FIG. 6 -PC BOARD mounted inside projector. 

function of the speed control knob when 
the machine was running without an 
external control signal. (The pot is 

hooked up in the synchronizer circuit, 
not shown in this article.) Figure 7 

ETTER 
HAN A 
HIRD HAND! 

PANAVISE TILTS, TURNS, AND 
ROTATES TO ANY POSITION. 
IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. 
PanaVise has great strength yet is gentle 
enough to firmly hold delicate objects. 

Quite possibly the finest new tool 
you will buy this year, PanaVise is 
built to exacting professional 
standards. We guarantee it! 

Illustrated is the Electronics Vise 
Model 396. Three other bases and 
a wide variety of heads are avail- 
able. All interchange! Buy a basic 
unit, then add on to create your 
system. 

Available through your dealer. 
Write for a tree catalog. 

DA-N-AVISE 
Dept. 5E 

10107 Adella Ave., South Gate, CA 90280 
In Canada 25 Toro Rd., Downsview, Ont. M3J 2A6 

rEim 
A Division of Colbert Industries 
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POWER SUPPLY 
AND MOTOR CONTROL 

BOARD 
FOIL SIDE 

TERMINALS 
FOR POT 

SPACER 

SCR 

MINI 
POT 

Vl 

TRANSFORMER 
i 

ORIG. 
SPEED CONTROL 

SHAFT 

ALUMINUM 
BRACKET AND 

HEAT SINK 

FIG. 7- MOUNTING DETAILS of the PC board. 

shows a detailed side view of how the 
PC board was mounted. 

The other thing the projector has to 
provide is some signal indicating when 
one frame has gone through. In every 
projector I have ever seen, the mecha- 
nism is built around a shaft that goes 
around once for every frame of film. 

fy 
HOLES- DRILLED TO SUIT COMPONENTS 

PHOTO 
TRANSISTOR 

11111 

C 

APPROPRIATE 

TERMINALS 
SET IN 

} 
PLASTIC BLOCK 

(APPROX 3/16" X 

1/2" X3/4 ") 

BLACK 

FIG. 8- COMPARISON SIGNAL is generated by 
an LED and photo- transistor mounted over the 
main shaft. 

PAINT WHITE 

This provides a number of possibilities. 
The method I used is illustrated in Fig. 
8. A white stripe is painted on a spot on 
the shaft and is illuminated by an LED. 
Every time the stripe goes by, the photo - 
transistor produces an output that is 
amplified and used. The photo -pickoff 
is mounted near the projector's inching 
knob. This type of pickoff needs no 
alterations to the projector mechanism. 

T 

41' 

V 

no 

eanamavamma=. ala 

MODEL 101 AUDIO TEST SYSTEM consiss of two sine/ 
square /triangle function generators, pulse gsn.rator, fre- 
quency counter and AC voltmeter. As a system - will gen- 
erate a frequency response plot on an X -Y reco de- or scope. 

Time base generator offers symmetrical or in:ependent 
control of the positive and negative sides of the ramp 
providing a duty cycle of 1% to 99 %. Fie:Anncy range 
is .002 Hz to 100k Hz. Amplitude is 16 Vpp irto 500 Ohms 
with t 5 VDC offset. The time base output dri et the X axis 
of an X -Y recorder. Manual mode provided for setup. 

Audio sweep generator provides manual frequency adjust- 
ment or log /linear sweep of 20 Hz to 20k H. Blanking 
mode provides zero reference line on an X -d recorder or 
tone burst. Amplitude is 16 Vpp into 500 Ohs or 10 Vpp 
into 8 Ohms. 

Pulse generator frequency range is .002 'Hz tr. 800k Hz. 
Pulse width is adjusted independent of frequency from 4 
seconds to 40 nanoseconds. Outputs are comalementary 
TTL. 

AC Voltmeter has full scale sensitivities fraya 1 mV to 250 
V. Fast/slow, peak/true RMS and log /linear mod are pro- 
vided. Output drives Y axis of X -Y recorder. 

Frequency counter is 6 digit, line triggered, and reads 
either internal or external. Sensitivity is 10e AIV peak at 
20k Hz. 1/1/2 sec. update. 50/60 Hz. 

Dimensions: 8x14x3. Shipping weight: 9 lbs. 
$650. Stock to 30 days. Warranty: 1 year, 3 -yet r 1. -3. 

17= SOUND 
1894 Cern 'man enter W. =105 
San Bar or lin, , Ca 92408 
17141 884'62 

CIRCLE 15 ON FREE INFORMATION CARD 

Kleps 40 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 
All in red or black - specify. (Add 504 postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectofs, earphones, headsets, miniature components. 

Available through your local 
edistributor, or write to: 
RYE INDUSTRIES INC. 

nine 125 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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O u 

Accuracy like a VTVM.. 
Convenience like a VOM 
NEW BATTERY -OPERATED FET 
SOLID -STATE VOLT- OHMMETE= 
Easy -to -build KIT 

$39.48 -1 16K F 

Factory-Wired & Tested 

Now you can get all the benefits of a 

VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm -up, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 
Compare these valuable features: 

High impedance low loading: 11 meg- 
ohms input on DC, 1 megohm on AC 
500 -times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
iersatility: 4 P -P AC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
) -1.2, 12, 120, 1200V; 4 DC voltage ranges: 
-1.2, 12, 120, 1200V; 4 Resistance ranges: 

3 -1K, O.100K, 0 -10 meg., 0 -1000 meg.; 
4DB ranges. -24 to +56DB. 
Sensitive easy -to -read 41/2" 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High- impact bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step -by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 51/4 "H x 
63/4 "W x 27/e "D. 3 lbs. 

Send FREE catalog of complete EMC line 
and name of nearest distritut a. 

RE-08 

Name 

Address 

City 

State _2 ip_ 

EM 
ELECTRONIC MEASUREaCIN 

625 Broadway, New York, 9 

83 
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V 50 00 
The New Programmable Clock Kit 

from Digital Concepts. $29.95 
SYSTEM 5000 is m u programmable rdha, kil roar ma.es kd r.uu 

Toll a new experience. The system has been designed to meet a oar 

sty of particular requirements and t and programming 

techniques a sed to 
c 

truly dlvrduabzed timepiece 

Numerous functions and features are provided for ma a imum flew 

bility and adaptability. aM any or all can be used to construct many 

different types of time.keep,ng and timing devices. 

SYSTEM 5000 Is not a simple LED time of day clock, but a full 

feature digital timing sY m Programming is accomplished by 

ring the rump. a. switches to Produce th 

desired 
connecting 

system configuration Complete assembly and program, 

using manuals are included. 

SYSTEM 5000 has a fluorescent readout panel w h r 0 5 
numerals that brighten and dim automatically according to the 

ambient light This unique digital display Provides Optimum read 

ability at all tines from almost any viewing angle. 

SYSTEM 5000 can be built as a desk clock, alarm clock, calendar 

clock, or all of These in one full feature timepiece The Duplicate 

Time Register can monitor elapsed time or another Time Zone such 

as GMT. A ten minute "ID" reminder capability is included for 

Radio Station z ice a available for high precision. 

stability and un lerrrruupted ope anoneif Mee AC line should lad 

SYSTEM 5000 can automatically control AC or DC accessories uP 

Timekeeping Functions 

Time of Day Register 
Duplicate Time Register 
True Set Hou 

rlarm Duplicate 24o Hour Alarm 
10 Minute Sno on Alarm, 
True Four Year Calendar 

One Hour Down Counter 

0 700 Watts by adding the optional relay Plug in your 

stereo 
t 

a lull function clock radio Mat putsyou to sleep 

w th gentle 
construct 

wakes you to music, a tone, or both The 

system will also control TV's. small appliances, or other accessories 

SYSTEM 5000 can sed to construct timers for a vars. ot 

applications. It d ideal for automatic process timers and controllers 

n laboratories, workshops, and engineering la<Ililies. 

SYSTEM 5000 includes all components. speaker. two time setting 

itches, and comprehensive Instruction and programming manuals 

Case & switches for prbgamming additional functions are not 

included but available as options 529.95 

FEATURES AND SPECIFICATIONS 

Display 

Pugh, 4 -Dito Fluorescent Panel 

Automatic Brightness 0rcu11 
12 or 24 Nor Display Format 
PM and Power Failure Intimation 
1 TO Activity Indicator 
Power On Clear 

Direct Drive Eliminates all REP 

General 

Forward or Reverse Tone Setting 
Reset and Count Inhibit Controls 

Seconds Display 
Single 9 Voll Battery Backup 
700 Watt Relay Optional 
50 or 60 Hz, 111Vac, 3 Warts 

RELAY OPTION - $4.00 
Includes 700 watt relay and all interlace components. Will control 

AC or DC accessories coon as appliances, stereos. etc 

QUARTZ TIME BASE OPTION - S6.95 

Generates precise 60 Hz buttered a tout w tM1 exceptional stabdnv. 

ability. and accuracy Direct inter ace to System 5000 wide most 

ousel clocks Includes Quartz Crystal. IC Divider, 'Timmer, com c 

G 10 board, all necessary components. instructions, aril installation 

ORDER THIS EXCITING KIT TODAY AND PUT 

ELECTRONIC TIMEKEEPING TO WORK FOR YOU! 

SWITCH OPTION -03.75 
Contains 4 black SPST pushbuttons. 2 black DPVT pushbuttons, 

and 2 black SPAT slide switches Programs all malor features 

CASE OPTION - $11.00 
This deluxe, hand finished solid walnut 1311" 1 cabmel forms an 

ideal sing for the completed system. Includes rear panel and 

andard Mue faceplate extra Iaceplates Iblue or green) are 

51 OD ea Cabinet dimensions - 5':' x 5sa" x 3" 

Send your check to money order ,Dray 

fur lass delivery Add 5 s, ro total order 

to cover Shipping ac, insurance N.1 
Yxe 

453 digital concepf5 
Digital Concepts Corporation 247 Route 46 

Saddle Brook, New Jersey 07662 12011 6457101 
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7 

out a 
Z As 
1ta»e it 
doe 
'know 
it... 

21 million Americans have high 
blood pressure. But 50 percent of 

those who have it, don't know n. 

When blood pressure goes higher 
than it should and stays high, it sets 
the stage for heart attack or stroke 

Most cases or high blood pressure 
can be controlled with drugs and 
other advances in treatment. That's 
why you should one your doctor reg- 
ularly Only he can tell If you need 
help 

service rylc 
Isom 

o NNowt í kw plIFlon 

FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is 'fin." Update your car 
with the TOPS in power, efficiency and re- 
liability - the TIGER SST capacitive dis- 
charge ignition (CD). 
The TIGER delivers everything other CD's 
promise - and more: quicker starting, more 
power, more gas mileage, tune -ups elim- 
inated, lifetime plugs and points, reduced 
repairs and pollution. 
The TIGER can be built and installed in 
your car in 80 minutes. The TIGER is 
uniquel 
The TIGER comes with a switch for TIGER 
or standard ignition for 12V negative ground 
only. 

Simpli -Kit $21.95 
POST PAID U.S.A. 

WE ACCEPT: 
Mastercharge or BankAmericard. 

Send check or money order with order to: 

(Star Corporation 
DEPT. FF, P.O. Box 1727 

Grand Junction, Colorado 81501 
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N A T I O N A L E L E C T R O N I C 

NESDA 
SERVICE DEALERS ASSOCIATION. INC. 

1715 EXPO LANE 
INDIANAPOLIS, INDIANA 46224 

PHONE: (317) 241 -8160 

PURPOSE 

NESDA, founded in 1973, is a con- 
solidation of the majority of the 
professional state and local Elec- 
tronic Service Associations of the 
United States. The individual 
NESDA members are engaged in 
Radio -TV Sales and Service; Marine 
and 2 -way Communications; audio- 
visual installation and repair; 
MATV - Master Antenna Systems; 
auto radio repair; CCTV - Closed 
Circuit TV, sound systems, and oth- 
er types of businesses where tech- 
nical electronic service is needed. 

The basic purpose of NESDA is 
to help the service business opera- 
tor improve his management skills 
and grow in his profession -and to 
help him develop his service busi- 
ness and strengthen his business 
position. 

NESDA shows service dealers 
new ways to solve management and 
technical problems, how to motivate 
and increase the skill of their tech- 
nical staffs, and how to better serve 
the electronic service needs of the 
commun ity. 

Write for member application 
and more money making infor- 
mation about the National 
Association. 
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R -E TESTS HITACHI SR -903 
continued from page 78 

low- and high -cut filter action is shown in 

Fig. 8. We felt that the filter slope was too 
gentle, and cutoff points were set too far 
within the musical frequency spectrum. 

Summary 
Our overall product analysis for the 

Hitachi model SR -903 is found in Table III, 
along with our summary comments. All our 
tests indicate that Hitachi's innovative output 
circuit is a significant achievement in audio 
design and offers clear consumer benefits. 
Until we see examples of proposed Class -D 
or "switching" amplifiers that promise even 
greater efficiency, the model SR -903 stands 
alone among high -efficiency, excellent - 
performing all -in -one receivers. Clearly, 
more than "energy conservation" is involved 
in this design. The reduced heat -sink require- 
ments and the significantly lower heat dissi- 
pation of this receiver should help give years 
of trouble -free service and reproduce music 
with greater dynamic range capability than 
its ''continuous power" rating would sug- 
gest. R -E 

RCA promoting service centers 
through Yellow Pages campaign 

A nationwide campaign to encourage 
all authorized RCA service centers to list 
their names in the Yellow Pages under the 
heading "RCA Authorized Servicenters" 
is now under way, reports Arnold T. 

Valencia of RCA Sales Corp. This single 
listing, he believes, will benefit the servi- 
centers by providing additional adver- 
tising exposure and will assist the public 
in finding service. 

"We hope," said Mr. Valencia, "to 
increase the number of RCA Authorized 
Servicenters in the Yellow Pages from the 
present 1,200 to a level approaching the 
total 10,000 that exist in the country." 

Double low -pass filters kill spurious 
emissions 

Through the use of special networks in 

the transmitter /loading circuits, plus dou- 
ble low -pass filters in the output of both 
solid -state and tube RF. amplifiers, Palo- 
mar Electronics has reduced harmonic 
content to a figure greater than 45 -dB 
average. The filter system has been incor- 
porated in all Palomar products made 
after April 15, 1977, in conformance with 
the FCC order related to Part 97.73 of FCC 
regulations. 
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market 
ceriLer 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word (no charge for zip code) . . . minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85C per word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) 
at 10C per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's 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 26th of the third month preceding the date of the issue (i.e., August issue closes 
May 26). When normal closing date falls on Saturday, Sunday or a holiday, issue closes on 
preceding working day. 

BUSINESS OPPORTUNITIES 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts! 
Postcard will do. BartaBT, Box 248, 
Walnut Creek, CA 94597. 

PLANS & KITS 
BI- LINEAR amplifier, broadband, 60 -150 watt 
mobile. Construction plans, $3.00. WILSON, 
Box 5516 -FH, Walnut Creek, CA 94596 

BUILD YOUR OWN TV CAMERA! - Ideal for home & business - 
THE ECONOMICAL ANSWER TO HOME MON- 
ITORING OF NURSERIES, ENTRANCES. 
DRIVEWAYS...BUSINESS and INDUSTRIAL 
SURVEILLANCE.,.ITV...AMATEUR TV PLUS 
HUNDREDS OF OTHER APPLICATIONS. 
MODEL KT -IA, SERIES D - KIT FORM SIBS: 
ASSEMBLED 5275 SOLID- STATE. WORKS ON 
ANY TV SET. OPTIONAL SOUND KIT 528.95. 

PHONE or WRITE 1w catalog. Dial 402- 981-3711 

BOX 453 -RE ATV Research DAKOTA CITY, NE 68731 

FREE catalog -TV games from $19.95. Elec- 
tronic kits, semis, parts at lowest prices. 
DIAMONDBACK, Box 194R, Spring Valley, IL 
61362 

PRINTED circuit boards from artwork, magazine 
layouts. Fast service. Information send stamped 
envelope. OMEGA ENTERPRISES, Box 48239, 
Chicago, IL 60648 

THE DC.12 CLOCK MODULE ADDS A DIGITAL TIME DISPLAY TO YOUR 
CC TV SCREEN. AL* AS FEATURED IN JULY RADIO ELECTRONICS. W PROGRAMMING OPTIONS INCLUDE: HORIZONTAL I VERTICAL 

LOCATION OF THE DISPLAY DISPLAY FREQUENCY 11 TO 10 MIN.) Q Q 
DISPLAY FORMAT 112 OR 24 HOURS) SECONDS DISPLAY OR SUP- LL. Z 
PRESSION DURATION OF DISPLAYAUKILIARY INPUT FOR TEMP - 

COMPLETE KIT WITH INSTRUCTIONS $29.95 SHIPPIINGO LU / R 
INCLUDING CIRCUIT BOARD, TRANSFORMER AND 50 COMPONENTS I- V 

FOR INFORMATION ON OTHER CLOCKS AND GAMES_WRITE TO' a l Z 

43LTACF 

67 KHz SCA kits for extended FM reception. 
Includes drilled bakelite case, 110 volt power 
supply parts, wired and tested PC board. Quality 
products. $47.50. Fully wired $60.00. MUSIC 
ASSOCIATED, 65 Glenwood Rd., Upper Mont- 
clair, NJ 07043 (201) 744 -3387 

FREE KIT Catalog 
STOP! Take a minute & let us send 
our latest kit catalog. If you like, 
send us the name & address of a 
friend who may also be interested 
and we'll include to you our booklet 
"How to build- electronic thermometer 

on to in s 

EST & 
PERI- 

ENTER'S 
EQUIP. 

DAGE SCIENTIFIC 
X 1054R 

INSTRUMENTS 
CA 94550 

TACHOMETER builders: 0 -200 microammeter, 
0 -6000 RPM scale, 21/2' diameter, marine 
quality brass construction. $6.00 postpaid, USA. 
HOFFER, 24 Cherry Road, Framingham, MA 
01701 

BUILD YOUR OWN SPEAKERS 
AND SAVE UP TO 50% 
Send for our free lactpacked 44poge catalog 
manual and learn how to assemble your own multi. 
element stereo speakers from scratch or Irom klls 
Our catalog Includes chapters on design Consiruc 
non movers enclosures midranges woofers 
tweeters and horns Write us today 

SPEAKERLAB 
Dept. RE -A. 5500 35th N E. 

Seattle. Washington 98105 

STEREO 50 watt RMS -power amplifier. Very 
simple to build -few parts required -excellent 
performance. Send $5.00 check or money order 
for schematic. STEREO 50, P. O. Box 8632, 
Anaheim, CA 92802 

I- 

NEW! 
3 

The PTX 

Test 
Board 

, 

Look et Mori features!! 
Solid printed circuit board. 
Numbered tie points and colored plugs fc r easier 
connections. 
All parts can be reused. 

Good for all breadboarding uses from simple hobby 
projects to microprocessor applications. 
Greater capacity than other similar boards, 
Handles 10 IC's in different sizes; (14, 16, 24, 20. and 40 
pin Dil). The PTX kit includes: Board, plug!, sockets & 

eyelets. Only $36.25 -Order # 141 

ALSO NEWI 
A complete package for the Experimenter t tcil ding the 
above PTX kit and these 3 specially sere :teI books: 
Basic Digital Electronics Course, OP AMI' Circuit 
Design and Applications, Optoelectror Ice Guide- 
book -with tested projects 
(Electronic dice, logic probe and much, much more) 
All for only $49.95 -Order #151 
Othr books of interest) 
Programming Microprocessors -Order zí985 -$6.95 
Microprocessor /Microprogram. Handbook -Order 
#785 -$6.95. Computer Programming liardbook- 
Order #752 -$8.95. Master Handbook Dt 1(01 Prac- 
tical Electronic Circuits -Order #800 -$9.911. 
All items are postpaid 
N.Y. City and State residents add tax. 

-4 
PRINTRONIX 

1361 Flatbush Ave., Bklyn, N.Y. 11210 

Please send' - # 141 - .151 
#985 #785-#752-. =800 

Total check or money order - 

Name: 

Address: 
City: State: _ Zip: 
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/ 
1 

t 

,s Ili la VW D` -I.- au, saOW1 
ELECTRONIC 

PARTS AND IT 

ACCESSi)IiIES 

$ 
11Ea. 

II 
SA-341 

NICKEL CA D MUM ' 
"AA" Pen -Li le Cells 

Recht 'z sable 
Ideal for radlos, calculator; 1.2 
Volt 

I 

RE1) SALE I 
I BSR Smoke & Gas Alarm, XM -646 .. .. 

Photo Elect. Camera Shutter, XM -631 ... 
Sperry 9 Digit Readout, XM -399 

I 12 YDC Relay S.P.S.T., SW -854 

12 YDC Relay D.P.S.T., SW -856 

I 6 RP Day Timing Motor, 111 VAC., M0 -401 ' 60 Min. Cassette, Pkg. of 3, TA 819 ... 
2Y. RED LE.D., Pkg. of 5, P1 -133 .... 
40 Min. 8 -Track Tape, TA -901 

Elect. Cap. Kit, 50 Asst., C0 -401 

I Resistors 1h-1 watt, Pkg. 100, RR -011 

I Volume Controls, 12 Asstd. VC -214 

` Solder Terminal Strips, 40 Asstd. XM -501 

1 

19.99 1 

' .1 1.00 

1' .59 1 

1 1.00 

1 1.20 

5 1.20 " 
' .1. .81 

T .59 

i .39 1 
' .) 1.10 

.11. .19 

.31 .49 

.31 .50 ' 

deCfrrinics 
260 S FORGE S 

I DEPT. L2 AKRON, OHIO 44327 I > 
1 NAME ' ADDRESS t c 

CITY STAME $ H 

ZIP 'red Olson Cat. f 
ENCLOSE POSTAGE AND SALES TAX 

`A111aal4 +1 +.11111.141b: alp Iaw (1IS 
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www.americanradiohistory.com

www.americanradiohistory.com


QUALITY PARTS 

GUARANTEED 21N1 EASY 
ASSEMBLY 

COMBINED 8 DIGITS 0.5" LED 
250 MHz FREQ. COUNTER - 31/2 DIGITS 

MULTIMETER 
ICS SOCKETED 

PUSHBUTTON SWITCHES 

METER Section 
Input protected 
11 Meg Impedance 

Auto Polarity 
Overrange and 

Negative sign indicator 
4 Overlapping ranges 

on AC & DC VOLT 
to 1KV & Current 
to 1 Amp. 
5 Ranges on Ohm 
Accuracy: 
± 1% ± 1 Count 

INQUIRE ON OUR 
LINE OF 

DIGITAL CAPACITANCE 
COUNTER & 

FREQ. COUNTERS 

Model FCM -8 

L 
RP 

DELUXE CABINET 
COMPLETE INSTRUCTIONS 

COUNTER Section 
Input - 1 Meg. Ohm 

Shunted by 3 pFd. 
50 my Sensitivity 

Stability - Crystal 
time base -± 5 ppm 

1Hz Resolution 
to 30 MHz - 10 Hz 

above. 

` 1 9 9 9 9 9 4 

10W X 31/2H X 9D 

11111111111.111111.11111111111, 

,''nik -1004421*' 

iali,rj;, 
4 IIBAN©ICAND 

Please Add 
$2.50 Shipping 

x 
Per Unit 

California Residents 
Add 6% Sales Tax 

SUPER VALUE! 
MBCodM 

-8 
el 21 9.95 per kit 

LiN CORD 15311 S. Broadway, Gardena, California 90248 (213) 532-8809 
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ORGAN KITS 
KEYBOARDS 

THE ULTIMATE IN DESIGN 
AND SOUND 

DEMO RECORD AND 
Wurlitzer reproductions BROCHURE $1.00 

DEVTRONIX ORGAN PRODUCTS, Dept.4B 
5872 Amapola Dr. San Jose, CA 95129 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

F.C.C. EXAM MANUAL 
PASS FC( EXAMS! Memorise, study -Tests 
Answers for FCC 1st and 2nd Sloss Radio 

telephone licenses. Newly revised multiple 

choice questions and diagrams covet all 

areas tested in FCC exams, plus Self -Study 

Abil ity Test. 59.95 postpaid. Money - 

bark guarantee 

COMMAND PRODUCTIONS P. 0 BON 26348 E 

RADIO ENGINEERING DIV SAN FRANCISCO, (AL. 94126 

GRANTHAM's FCC License Study Guide -377 
pages, 1465 questions with answers /discus- 
sions -covering third, second, first radiotele- 
phone examinations. $10.70 postpaid. GSE 
PUBLICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

FOR SALE 
FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Que., Canada, H3C -1H8, US Inquiries. 

CARBON film resistors -1 /4W, 5% (1 -4M7 ohms) 
3.50 each. 50 /value -$0.85. Postage, handling 
$1.00. Send 250 for catalog, sample, specifica- 
tions. COMPONENTS CENTER, Box 134R, New 
York, NY 10038 

VIDEOCUBE TV INTERFACE 
MODULE 

This issue of RADIO -ELECTRONICS has a fine article on the VIDEOCUBE, by Glen Dash. As 

stated at the conclusion of the article, we have the kit for the VIDEOCUBE in two forms. The 

complete kit, which contains ALL the parts, and the partial kit, which contains the hard to get 

parts, such as the special feed thru capacitors, coils, balun transformer, transistor, PC board and 

shield. 
The VIDEOCUBE is a TV interface module, for interfacing TV games, video cameras, and the video out- 

put of mini and micro computers. We supply a reprint of the article by Glen Dash, application data, and 

assembly drawings for putting your VIDEOCUBE together. 

STOCK NO.5500K Complete VIDEOCUBE kit and all data. $13.75 ea. 2/26.00 

STOCK NO.5500PK Partial kit , as listed above, with data. $9.75 ea. 2/18.00 

. yy WIRE WRAP PROTOTYPE BOARDS 
We have 3 unique wire wrap prototype boards, with original 
prices up to $175.00 EACH. These are out of systems, so you 

é , must remove the previous wire wrapping. They all contain 
% + i t f 14 and 16 pin DIP sockets, with provision for replacing some 

R R c F r t 
1 a 9 

of the 14 pin sockets with 16 pin sockets if needed. Some of 
e i á i i the boards contain some LED indicators, miniature switches. 

STOCK NO.6559R 45 to 50 sockets 11.75 ea 2/22.00 
STOCK NO.6558R 75 to 100 sockets 18.75 2/36.00 

STOCK NO2/24.0 42 to 54 sockets, with wire wrap pins brought out to top of board. 
$12.75 ea. 2/24.00 

REGULATED POWER SUPPLY 

5 V @ 6 A ± 12 V@ 2 A 
These beautifuly built supplies were removed 
from CODEX MODEMS. They are ideal for 
mini & micro computers, and any other semi- 
conductor devices. Highly regulated. All 3 
vnitaaes are adjustable. 11 "x5 "x4 /z' . Wt.12 
lbs. Fused, with 5t /2' 3 wire p wer cord. Tested 
and fully guaranteed. 
STOCK NO.5519R $27.50 ea. 2/50.00 

store for $79 50 ea.skill, 
TV HOCKEY and SOCCER GAME This game sold inhJORDAN-MARSH, Bo" on 

SOCCER), at 2 levels of 

The game comes complete with a VIDEOCUBE, assembled and ready to go. The game comes unassembled, and requires about 5 minutes 
to put together. Contains LED readouts for automatic storekeeping. Joystick control, not just vertical and horizontal control of players. 

Guaranteed. Parts are pre tested before shipping. With data and instructions. STOCK NO.5495R $27.50 ea. 2/50.00 

DELTA ELECTRONICS 
Include sufficient postage. Excess refunded. 

P.O. Box 2, bargains than ever before. Visit our 
Send for new catalog 18. More electronic 

retail outlets; DELTA ELECTRONICS, 590 
02159, and DELTA ELECTRONIC HOBBIES, 

Ga. 30340. Master Charge & BAC accepted. 

t 

7 Oakland St. L. R.0 Commonwealth Ave. Boston, Mass. 
0191 3 5151 . Buford Hwy. Doraville, (Atlanta) Amesbury, Mass. _. 
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TV. Test 
Equpmen 

BEST 
BUYS 

CRT Restorer /Analyzers 
Test and restore CRT's faster 

with fewer callbacks Exclusive 
multiplex technique tests all three 
guns of color CRT simultaneously 
under actual operating conditions .. 
even CRT's with common G1 and G2 

Uses the most powerful restoration 
method known with minimal danger to 
CRT -guarantee with confidence! 

All CRT's checked identically - including all "inline" 
and "one -gun" types 

Model 467 

Television Analyst Model 1077B 
Cuts troubleshooting time in half Provides 

signal suostitution fjr the entire range of signals present 
in any T`+ set, black- and -white or color Horizontal and 
vertical crive for sold state and tube type circuits 

audio output Built -in scanner for test-r attern 
slices (supplied) or any 3 x 4" postivie traisparancy 

F igh- voltage indication 8 VHF channels... all 
UHF charnels 14 -E3 

Model 415 
Solid State Sweep /Marker Generator 

Fcur instruments in one: sweep generates; marker 
generator marker adder; bias supply Complete 
accessor), pack Al intercabling changes and generator 
selections accomplished internally with maater function switch 
anc front Jane! cant-ols Concentrates all TV alignment tools 
(except oscilloscope and VTVM) into one, easy -to -use instrument. 

Model E 200D 

Solid -State RF Signal Generators 
100 kHz to 216 MHz in 5 bands Six individually 

shielded step attenuators plus variable fine output level 
control with calibrated meter provide widest range of output 
with known signal levels Double shielding eliminates 
spurious radiation even at outputs of 1 p.V Internal crystal 
calibrator has accuracy of better than 0.1% 

Model 1248 

Digital IC Color 
Generator /Analyst 

Generates 9 patterns and logic functions 
Locate dead IF stages Check operation of mixe-, 

RF and local oscillators Check stages sequentially 
Locate color shifts and internal ghosts from RF, rrber. 

IF or video stages. Plus all standard color generato- USES 
Switchable horizontal and vertical sync output 
Sync level independent of video level control 
Crystal controlled RF and IF outputs 

FOR PRICING AND TO 
PLACE YOUR ORDER 
Call collect for Mr. Louis (51rì) 752 -0050 
Master Charge, BankAmericard and C.O.D.'s accepted 

FOROHAM 
RADIO SUPPLY CO., INC. 
855R Conklin St. 
Farmingdale, N.Y. 11735 

YOUR ONE STOP DISCOUNT CENTER 
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FREE 
148 page catalog _f 

over 3000 items . 

test equipment, CE. 

tools, tubes, 
components and i 
full line of elector) - r. 

supplies 

87 
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Do 

IA A A 

GODBOUT ELECTRONICS 
BOx 2355, OAKLAND AIRPORT, CA 94614 

TERMS: Allow up to 55 for shipping; excess refund- 

ed. Orders under $10 add 500. For BankAmericard ® 
or Masterchargem ($15 min) call (415) 562 -0636, 24 
hrs. Cal res add tax. Thanks for your business! 

/Y7 Q 
: ` . `c` 0 I ,';%/ ̀ v i 

( /Q- w/ HEAINKEKE7 
4a / / 

J 
e O o aq 11 S'I'C x& ,, ' oao 

V1 
ÿaok 1 r/ 

Ex 
s a 

a : r, .Q° ;ti 
è 

c o 

These parts kits contain PC board, electronic com- 

ponents, pots, and socket(s). User supplies jacks, 

switches, case, other mechanical items. 10 DAY OP- 

TION: look your kit over for 10 days; if it's not 

to your liking, return unassembled for refund. 

All kits designed by Craig Anderton, columnist for 

Guitar Player magazine. 

: PHASE SHIFTER $ 39.95: 
7200, low noise shifter. Wide range speed control 

plus depth and volume. Vibrato option. 

; TALKING BOX S 1995; 
Low power, excellent for studio: does not require 

separate amp. Includes fuzz to add sustain with 

guitar. Requires about $20 worth of extra oarts. 

REVERE UNIT $ 12.50: 

Plugs between guitar and amp for concert hall ef- 

fects. Springs not included but source is listed. 

TUBE SOUND FUZZ $ 13.95: 
FET distortion unit mimics sound of old tube amps. 
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AM /FM RADIO $10 

Plugs into wall, add your 2 speakers and you're 
ready to go. Calibrated slo motion am /fm 
tuning dial. Has stereo amps for use with phono 
or tape inputs to give stereo output. Solid state 
new. 

UNIVERSAL POWER SUPPLY 

Operates on 115 or 230V. Output by switches 
4.5VDC. 6 VDC, 7.5VDC or 9 VDC. Also has 
universal 4 way output plug to fit most any 
device. Good for 300 MA. $6.00 each 3 for 
$15.00. 

CHARACTER GENERATOR CHIP 
Memory is 512X5 produces 64 five 
by seven ASCII characters. New by 
National, w/specs $6.00 

TOUCHTONE ENCODER CHIP 
Compatible w /Bell system. Ideal 
for repeater work. W /specs $6.00 

SMOKE - FIRE -- INTRUDER ALARM 
12 VDC w/ 5 inch loud bell, w /instructions. 
Fine biz. for car, camper, boat, home 
W/ instructions $22.00 

customer pays all postage 
MESHNA, PO BOX 62, E. Lynn Ma 01904 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

Acoustic Fiber Sound Systems 26 

52 Advance Electronics 80 

14 Allison 61 

24 American Technology 78 

5 AP Products 22 

76 B &K -Div. of Dynascan 27 

61 Castle Electronics 73 

CIE- Cleveland Institute of 
Electronics 18 -21 

3 Cobra -Div. of Dynascan Cover IV 

Consumer Trade Fair 66 

49 Continental Specialties 25 

CREI -Div. of McGraw -Hill 
Continuing Education 62 -65 

39 Dana Labs 78 

168,7 Data Precision 17 

64 Digital Concepts 84 

51 ECD Cover 11 

33 Edmund Scientific 106 

67 FICO 72 

EMC -Electronic Measurements 83 

12 Enterprise Development 80 

15 Fidelity Sound 83 

8 Florida Institute of Technology 74 

28,65,66 Fluke 67,69,71 

63 Grantham College of Engineering 73 

GTE- Sylvania- Consumer Renewal 23 

Hal Communications 76 

100 Heath 5 

6 Hickok Electrical Instruments 77 

13 ignition Systems 78 

17 Indiana Home Study 82 

47 International Crystal 81 

31 Kager International 75 

30 McKay -Dymek 68 

27 Motorola Semiconductor Products 14 

18 Mountain West Alarm Supply 79 

16 National Camera Supply 76 

National Radio Institute (NRI) -Div. 
of McGraw -Hill Continuing 
Education Center 8 -11 

National Technical Schools 28 -31 

77 Nesda 84 

44 OK Machine & Tool 61 

10 PAIA 76 

62 PTS Electronics 75 

75 Panavise -Div. of Colbert Industries 82 

26 Philips Test & Measuring Division 24 

45 Platt Luggage 24 

Radio Shack 15 

RCA Distributor & Special Products 16 

60 Rye Industries 83 

73 Sabtronics International 1 

34 Schober Organ 82 

4 Sencore 32 

74 Shakespeare 7 

11 TAB Books 69 

43 Telematic -Div. of UXL 79 

9 Tri -Star 84 

25 Ungar Tools 13 

46 VIZ Mfg. 80 

2 Vaco Cover III 
1 Weller -Xcelite -Div. of Cooper 

Industries 2 

MARKET CENTER 
48 Active Electronics 97 

American Used Computer .. 94 

ATV Research 85 

36 Babylon Electronics 102 

Karel Barta 85 

CFR Associates 85 

Free Information Number Page 

Command Productions 86 

Dage Scientific Instruments 85 

57 Delta Electronics 86 

Devtronix Organ Products 86 

69 Digi -Key 95 

Fair Radio Sales 92 

59 Fordham Radio Supply 87 

41 Formula International 105 

32 Godbout Electronics 88 

Information Unlimited 92 

Interfab 85 

42 International Electronics 91 

19,20 James Electronics 100,101 

Lab Science 92 

Lakeside Industries 94 

58 Lin 86 

53 Meshna 88 

40 Morrow's Micro Stuff 102 

55 New -Tone 92 

71 Olson 85 

37 Optoelectronics 99 

22 Page Digital Electronics 98 

Parasitic Engineering 92 

23 Printronix 85 

29 Poly Paks 93 

38 Quest 94 

70 Radio Hut 104 

72 SD Sales 96 

21 JB Saunders 103 

56 Solid State Sales 98 

Speakerlab 85 

35 Trico Electronics 102 

54 Wersi Electronics 92 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mall to: Radio- Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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INTERNATIONAL ELECTRONICS UNLIMITED 
10% OFF WITH $25 ORDER 
15% OFF WITH $100 ORDER 

THESE DISCOUNTS APPLY TO TOTAL 
Of ORDER - SPECIALS INCLUDED 

'ITL 
7400 
7401 

7402 
7403 
7404 
7405 
7406 
7407 
7400 
7409 

7410 
7411 
7413 

7414 
7416 

7417 
7410 
7422 
7423 
7425 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 

.13 7451 .17 74153 

.16 7453 .17 74154 

.15 7454 .17 74155 

.15 7460 .30 74156 

.16 7464 .35 74157 

.19 7465 .35 74158 

.20 7470 .30 74160 

.28 7472 .30 74161 
,2 7473 .35 74162 
.19 7474 .20 74163 
.16 7475 .49 74164 
.25 7476 .30 74165 
.43 7483 .60 74166 
.65 7485 .M 74170 
.35 7486 .40 74173 
.35 7489 2.25 74174 
.16 7490 .43 74175 
.30 7491 .75 74176 
.29 7492 .48 74171 

.27 7493 .48 74180 

.26 7494 .78 74181 

.29 7495 .79 74182 

.20 7496 .79 74184 

.23 74100 .98 74185 

.25 74105 .44 74187 

.25 74107 .37 74190 

.15 74121 .38 74191 
,09 74122 .30 74192 

.59 74123 .65 74193 

.73 74125 .54 74194 

.73 74126 .58 74195 

.73 74132 .89 74916 

.81 74141 1.04 74197 

.79 74145 1.04 74198 

.79 74150 .97 74199 

.17 74151 .79 74200 

LOW POWER 
74400 .29 741.51 
74L02 .29 741.55 
741.03 .23 74471 
74404 .29 74471 
74406 .29 74473 
741.10 .29 74474 
741.20 .29 74478 
74130 .29 74485 
741.42 1.39 74466 

.29 

.29 

.29 

.45 

.56 

.56 

.75 

1.09 

.65 

LOW POWER SCHOTTKY 
741500 .36 741.532 .38 
744502 .36 74E540 .45 
744504 .36 

744508 38 
744510 .36 
741520 .36 

HIGH SPEED 
74H00 
74H01 
74H04 
74H00 
74H10 
74H11 
74H20 
74H21 

.25 
.25 

.25 

.25 

.25 

.25 

.25 

.25 

741542 1.40 

744574 .59 
744590 1.30 
744593 1.30 

74H22 
74H30 
74H40 
74H50 
74H52 
74H53 
74H55 
74H44 

74490 
74(91 
74(93 
741.95 

74498 
74416 
74(165 

.e9 
1.20 

.97 

.97 
.99 

1.79 
1.23 
.97 

1.39 
1.09 
.99 
.99 

1.25 
2.10 
1.49 
í.23 
.97 
.89 

2.45 
.79 

1.90 
2.20 
5.75 
1.15 
1.25 
.95 
.05 

1.25 
.74 

1.25 
.73 

1.73 
1.69 
5.45 

1.40 
1.20 
1.50 
1.50 
2.25 
2.25 
2.30 

741.595 209 
7445107 .59 
744916 220 
7445197 220 
7445197 2.10 

741161 
741162 

74H74 
74H101 
74/4101 
74H 103 

74H106 
74H 108 

.25 

.25 

.39 

.54 

.50 
.(4 
.72 
.72 

CMOS 
40004 
40014 
40024 
40064 
40074 
40084 
40094 
40104 
40114 
40124 
4013A 
40144 
40154 
40164 
40174 

.26 40184 1.19 4066,6 .89 

.25 40204 1.71 40684 .44 

.25 40214 1.18 4069A .44 
1.35 40224 .94 41714 .26 
.26 40134 .25 4072A .35 

1.52 40244 .89 40734 .39 
.57 40254 .25 40754 .39 
.54 40274 .59 4078A .39 
.29 40284 .98 40824 .35 
.25 4030A .44 45184 1.56 
.45 40354 1.27 4528A 1.56 

1.27 4040A 1.39 45854 2.10 
1.27 40414 1.47 
.44 40494 .59 

1.01 4050A .59 

74(00 .19 74(74 1.04 74C 162 2.49 
74(02 .26 74C76 1.34 74C 163 2.66 74(6 .44 74C 107 1.13 74C 16 266 
74C00 .6 74051 2.62 74C 177 2.22 
74C10 .35 74C154 3.15 74C195 2.26 
74C 20 .35 74C 157 1.76 80C95 1.15 
74(42 1.61 74C140 2.48 80(97 .96 
74C77 1.04 74C 161 2.49 

CALCULATOR CHIPS 
CT5002 12 digit, 4 lunclion fixed decimal 

battery operation - 40 pin 1.95 
CT5005 12 digit, 4 function plus memory, fixed 

decimal - 20 pin 2.49 

1541545725 8 digit, 4 function, floating decimal 
18 pin 1.98 

MM5736 6 digit, 4 function, 9V battery 
operation - 18 pin 2.95 

MM5738 8 digit, 5 lunation plus memory and 
constant floating decimal, 9V battery 
operation - 24 pin 3.95 

64645739 9 digit, 4 function, 9V battery 
operation - 22 pin 3.95 

SUMMER CLEARANCE SALE(GOODTHRUAUGL35T, 

MEMORIES 
1101 $.69 7400 
1103 .69 
1702A 5.95 

2708 24.95 
5262 .99 
74S200 3.25 
7489 1.75 

82523 2.75 
93410 1.39 

DIGITAL LINEAR SHIFT REGISTERS 
$.09 376 mDIP $.49 2510 $ I Q5 
.29 739 DIP .89 2511 

1...929 

.24 1414 DIP 1.39 2522 1.95 

.19 75453 mDIP .29 5016 1.:9 

7416 
7427 
7437 
7454 
7493 
7495 
74145 
9602 
74C154 

.12 
.39 
.69 
.89 
.59 

2.49 

SPECIAL 
SALE 

HD 1042-SERUM 

MAG LENS FITS 14 PIN SOCKET 
5 DIGIT RED .11 CC RHD 
4 DIGIT RED .11" CC RHD 57 ea. 

SPECIAL DEVICES 
372 AF -1F Stnp Detector DIP 2.93 
546 AM Radio Receiver Subsystem DIP .75 
1310 FM Stereo Demodulator DIP 2.90 
1496 Balanced Modulator- Demodulator .99 
1800 Stereo multiplexer DIP 2.48 
ULN2200 FM Gain Mock 34db (typ) mDIP 1.10 
ULN2209 FM Gain Mock 411db (typ) mDIP 1.35 
1513 Charade, Generator 641111.5 DIP -24 10.20 
1016 Transistor Array DIP -14 .73 

LED DISPLAYS 
DLIDA 
DI. 707 
DL 307 
FED 330 
DL 702 
NSN 74R 
DL 500 
MANS 
MANS 
MAN82 
MANGO 
DL747 

RFD CA .27" LHD 
RED CA .30" RHD 
RFD CA .50" RHD 
RED CC .375" RHO 
RFD CC .30" LHD 
RED CC .30" RHD 
RED CC .50" RHD 
GREEN CA .27" LHD 
YELLOW CA .27" LHD 
YELLOW CA . LHD 
RED CA .6" LHD 
RED CA .6" LHD 

51.89 
.9 

I.40 
.09 

1.39 
1.49 
1.40 
1.39 
1.39 
1.89 
2.19 
2.39 

DISCRETE LED's 
ME4 INFRARED CLEAR DOME 

170" 

MV708 CLEAR DOME 

MVSO CLEAR - AXIAL 
MV50 RFD - AXIAL 

1191.100 

RL200 
RLT-T/-03 

RLC-200 

RLC -201 

RL.4403 

GREEN 

CLEAR 

RED .19" 

RED DIFF. SUBMINIATURE .12" 

WHITE DIFF. SUBMINIATURE 
NO FLANGE .124" 
RED DIFF. CURRENT REG..190" 
CONST BRIGHTNESS 4.5 -12.54 
RED DIFF. CURRENT REG. 
CONST. BRIGHTNESS 4.5 -.190" .25 
RED DIFF. FULL FLOOD .190" .15 
SPOT .190" .18 
POINT .190" .15 

EACH 
.29 

.25 

.12 
.12 

.12 

.12 

.15 

.25 

MULTIPLE DISPLAYS 
DISH 33 

DL 33 S 

DL33B- 

HP 5082- 
7414 

NI 5082. 
SERIES 

3 DIGIT RED .12" CC 
FITS 14 PIN SOCKET 
3 DIGIT RFD .17" CC 
MAG. LENS FITS 14 PIN SLICED 
SAME AS DL33R EXCEPT -6 2 DIGITS 
4 DIGIT RED .11" CC RHO 
MAG LENS FITS 14 PIN SOCKEL 
5 DIGIT RED .11 CC RHO 
MAG. LENS FITS 14 PIN SOCKET 

EA. 

S .90 

99 

.50 

1.20 

1.39 

MM 5330 
41 DIGIT DVM LOGIC 56.95 
LH 0070 
BCD BUFFERED REF. 56.95 
LF 13300D 
DUAL SLOPEA /D $12.95 
ANALOG BUILDING BLOCK 

MM 5616 51.25 
QUAD BI- LATERAL SWITCH 

Date sheets on request. Add 301 each 
if item is priced below $1.00 each. 

75491 DIP .59 

LED DISPLAYS 
DLIOA $1.49 
NSN 74R .99 
FND 359 .59 
MAN 5 .99 

DL702 
REDCC DISPLAY S.99 

2102 51.49 
1024X1 STATIC RAM 18 PIN 

UART 
AY5101.3A $6.95 

KEYBOARD 0 0 00 

20 KEYS JrPJLH.- 
2 sllDE sll oo©r ; 
3 1 3' 

S .99 áóóL 

CALCULATOR 
DISPLAY 

9 MAN 3 M 

ON PC BOARD 

lag 99T 

IC SOCKETS 
Solder Tail - low profile 
8 pin s .17 24 pin 
14 pin .20 26 pin 
16 pin .22 40 pin 
18 pin 29 

WIRE WRAP - gold plate 
14 pin .49 

.42 

.59 

.69 

CLOCK CHIPS 
64645314 6 digit multiplexed 12 -24 Hr, 50-60 Hz 

24 pin 4.45 
MM5316 4 digit, 12 -24 Hr, 50-60 Hz, alarm 

40 pin 4.95 
i5375AA 4-6 digit, 12 hour, 60 Hz snooze alarm 

brightness control capability, alarm 
tone output - 24 pin 4.95 

C17001 6 digit, 12 -24 Hr, 50-60 Hz, alarm, 
timer and dale circuits - 28 pin 6.95 

SHIFT REGISTERS 
EACH 

2502 1024 bit MULT DYN 16 pin $3.75 
2504 1024 bit MULI DYN 8 pin 3.75 
2511 Tri -State Dual 50. 100.200 

STA11C 14 pin 2.95 
2518 Hex 32 -bit STATIC 16 pin 2.95 
2519 Hex 40 -bit STATIC 16 pin 2:95 
2527 Dual 256 bit STATIC 8 pin 2.95 
2532 Quad 80 bit STATIC 16 pin 3.95 
5013 1024 bit accum. Dynamic 8 pin 1.75r 
5016 500/ 512 bit Dynamic 8 pin 1.59 

MM5360 Divider mDIP $2.35 
Crystal 3.58 MHZ color TV $1.50 

OPTO ISOLATORS 
M( 02 Oplo nolator dhodr I.04 
M( T1 Opto esola.or Irano,to, '0 

DISCRETE LEDs 
MVIOB 6/$ 1.00 
MV50 16/$1.00 
MINI RED 

RL 209 12/51 00 

1458 
DUAL OP AMP 

LINEAR CIRCUITS 

S.39 

100 Pos V Reg (super 711) 10--5 S .71 

301 Hi Perl Op Amp mCKP TOI 
302 Voll follower TO-S 
304 Neg V Reg TO-5 
305 Pos V Reg TO-S 
307 Op AMP (super 741) n4DIO 
108 Who Purr Op Amp o13111 

109K 5V IA regulator TO.1 
110 V Follower Op Amp m 3IP 
I 1 1 Hi perl V Comp mDW TO' 
119 Hi Speed Dual Comp I'IP 

I LOT reg Reg S. 11. 10 -210 
11011 Neu Reg 5.2, 12 10 -1 

It2 rrecision Timer DIP 
324 Quad Op Amp DIP 
139 Quad Comparator DIP 
140K Pos V reg (5V, 6V. 85, 115'- 

154, 18V, 245') TO-3 
140T Pos V reg (SV, 6V, 85, u2V. 

15V, 18V, 24V) TO-220 1.49 
172 AF -IF Strip detector OP 2.41 
173 AM /FM /S5B Strip DIP 1.41 
176 Pos V Reg mDIP .68 
380 2w Audio Amp DIP 1.10 
380 -8 .6v. Audio Amp .nDW 1.15 
381 Lo Noise Dual preamp DI' 1.75 
182 Lo Noise Dual preamp DIP 1.75 
511 High Slew rIr Op Amp 1.95 

540 Power drnrr 10 -S L9í 
550 Pier V Reg DIP .79 

555 Timer mDIP 45 

5564 Dual 555 Timer DIP 1.19 

560 Phase Locked Loop DIP 3.39 
S62 Phase Locked Loop DIP 3.39 
565 Phase locked Loop DIP TO -5 1.11 
566 Function Gen nrDIP TO-5 1.95 
567 Tone Decoder mDIP 1.95 
709 Operational AMP TO- o DIP .26 
710 Hi Speed Voll Comp LOP .35 
711 Dual Difference Compsr 011E .26 
723 V Reg DIP .62 
733 Dill. video AMP! 10.5 
739 Dual Hi Perf Op Amp SIP 
741 Comp Op Amp mDW 70 -S 
747 741 Dual Op Amp DIP or TO-5 
748 Freq Adj 741 mDIP 
1458 Dual Comp Op Amp rr01' 
1800 Stereo multiplexer DIP 
3900 Quad Amplifier DIP 
7524 Core Mem Sense AMP 1361 

7525 Core Mem Sense AMP. OB 
8038 Voltage contr. ow. DIP 
8864 9 DIG led Calh Drrr DIP 
75150 Dual Une Driver DIP 
75451 Dual Perepheral Dri1e1- mV7P 
75452 Dual Peripheral Driver'oCIP 
75453 (351) Dual Peripb Uìrr rrDIP 
75491 Quad Seq Driver for LID DAP 
75492 Hex Digit driver DIP 

80 

.71 

ICI-5 .24 

TUS .x9 

1.15 

1.07 
.95 

1.11 

1.39 

1.39 

1.70 

1.5t 
1.39 

.69 

CENTRAL PROCESSIIRG UNIT 

8008 $16.95 
8080A $19,95 

FREE CATALOG AVAILABLE ON REQUEST 

Satisfaction guaranteed. Shipment will be made postage prepaid within -3 
receipt of order. Payment mas be made with personal check, charge ca 
number and exp. dale), or money order. Phone Orders - BoIA and M/C car 

Add $1.00 to cover shipping and handling if order is less than $10.00. 
California residents add sales tax. Include shipping expense for orders ship 
U.S. and Canada approx. 10 of order. 

INTERNATIONAL ELECTRONICS UNLIN 
VILLAGE SQUARE, P.O. BOX 449 

CARMEL VALLEY, CA 93924 USA e PHONE (408) 659 -3171 

CIRCLE 42 ON FREE INFORMATION CARD 

.89 
1.07 

12 

.71 

.35 

.62 
2.48 

.49 

.71 

.90 
4.25 

2.25 
1.75 
.35 

.35 

.35 

.71 

80 
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Try this exciting 
new hobby! Build 
your own electronic concert 
organ. It's easy. No technical 
knowledge required. Just 
follow the clearly pictured 
instructions of the famous 
Wersi do- it- yourself system. 
Choose from seven different 
models. Send $2.00 
(refundable) with coupon for 
colorful 104 page catalog. 

®WEREI 

r 
Wersi Electronics, Inc. 
Dept. 24, Box 5318 

1720 Hempstead Road 
Lancaster, PA 17601 

92 

Enclosed is $2.00 for my copy of your 104 page catalog. 

Name 

Address 

City 
I- 

State Zip 

CIRCLE 54 ON FREE INFORMATION CARD 
J 

Introducing Equinox 100 
computer kit 

MllINOX..fOO 

THE FRONTRUNNER', 
Equinox 100: the 8080 CPU /S -100 Bus 

computer kit that's years in front of Altair* 
and IMSAI in design, function, and front 
panel programming capability. 
At S699, it's clearly The Frontrunner. 
Write for free specs to PARASITIC 
ENGINEERING PO. Box 6314, Albany 
California 94706 
`Altair is a trademark of M.I.TS. Inc. 

NAME brand digital /analog test equipment. 
Discount prices. Free catalog. SALEN ELEC- 
TRONICS, P.O. Box 82, Skokie, IL 60076 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike- Unscramblers -Giant Tesla- Stunwand- 
TV Disrupter- Energy Producing, Surveillance, De- 

tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

RECONDITIONED test equipment. $0.50 for 
catalog. WALTER'S TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

CB SPECIALS -R.F.DRIVERS -R.F. POWER OUTPUTS -FETS 
2SC481 1.85 
2SC482 1.75 
2SC495 1.10 
2SC502 3.75 
2SC517 4.75 
2SC614 3.80 
2SC615 3.90 
2SC616 4.15 
2SC617 4.25 
2SC699 4.75 
2SC710 .70 
2SC711 .70 
2SC735 .70 
2SC756 3.00 
2SC765 9.50 
2SC766 10.15 

2SC767 15.75 2SC866 5.85 2SC1449-1 1.60 40081 1.50 
2SC773 .85 2SC1013 1.50 2SC1475 1.50 40082 3.00 
2SC774 1.75 2SC1014 1.50 2SC1678 5.50 2SC608 4.85 
2SC775 2.75 2SC1017 1.50 2SC1679 4.75 SK3046 2.15 
2SC776 3.00 2SC1018 1.50 2SC1728 2.15 SK3047 3.75 
2SC777 4.75 2SC1173 1.25 2SC1760 2.15 512095 3.50 
2SC778 3.25 2SC1226A 1.25 2SC1816 5.50 SK3048 3.25 
2SC797 2.50 2SC1237 4.50 2501908 .70 SK3054 1.25 
2SC798 3.10 2SCI239 3.50 2SC1957 1.50 
2SC781 3.00 2SC1243 1.50 2SF8 3.00 2SK19 1.75 
2SC789 1.00 2SC1306 4.75 HEP-S 3001 3.25 2SK30 1.00 
2SC796 3.15 2SC1306-1 4.90 25D235 1.00 2SK33 1.20 
2SC799 4.25 2SC1307 5.75 MRF8004 3.00 
2SC802 3.75 2SC1307-1 6.00 4004 3.00 3SK40 2.75 
2SC803 4.00 2SC1377 5.50 4005 3.00 3SK45 2.75 
2SC839 .85 2SC1449 1.30 40080 1.25 3SK49 2.75 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SA647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
2SA705 
2SA815 
2SA816 

25822 
25854 
2056 
2077 
258128 
258135 
258152 
258173 
258175 
258178 
258186 

.60 

.75 

.75 
1.95 
.80 
.70 
.70 
.50 
.65 
.85 

2.75 
.85 

3.75 
.85 

1.30 
1.75 
.55 
.85 
.85 

.65 

.70 

.70 

.70 
2.25 

.95 
4.50 

.55 

.55 
1.00 
.60 

258187 
258235 
258303 
2SB324 
258337 
258367 
258370 
258405 
258407 
258415 
258461 
258463 
258471 
258474 
258476 
258481 
2S6492 
258495 
258507 
258511 

2SC206 
2SC240 
2SC261 
2SC291 
2SC320 
2SC352 
2SC353 
2SC371 
2SC372 
2SC394 

.60 
1.75 
.65 

1.00 
2.10 
1.60 

.65 

.85 
1.65 
.85 

1.25 
1.65 
1.75 
1.50 
1.25 
2.10 
1.25 
,95 
.90 
.70 

1.00 
1.10 
.65 
.65 

2.00 
.75 
.75 
.70 
.70 
.70 

2SC458 
2SC460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 
2SC605 
2SC620 
2SC627 
2SC642, 
2SC643 
2SC644 
2SC681 
2SC684 
2SC687 
2SC696 
2SC712 
2SC713 
2SC732 
2SC733 
2SC739 
2SC715 
2SC762 
2SC783 
2SC784 
2SC785 
2SC793 

.70 2SC815 .75 2SC1569 1.25 

.70 2SC828 .75 2SC1756 1.25 

.80 2SC829 .75 
2.50 2SC830 1.60 25D30 
1.60 2SC839 .85 2SD45 

.80 2SC945 .65 25D65 

.75 2SC1010 .80 25D68 

.65 2SC1012 .80 2SD72 

.70 2SC1051 2.50 2SD88 
2.50 2SC1061 1.65 25D151 
1.00 2SC1079 3.75 25D170 
,80 2SC1096 1.20 25D180 

1.75 2SC1098 1.15 25D201 
3.50 2SC1115 2.75 25D218 
3,75 2SC1166 .70 25D300 

.70 2SC1170 4.00 25D313 
2.50 2SC1172B4.25 25D315 
2.10 2SC1209 .55 25D318 
2.50 25C1213 .75 25D341 
2.35 2SC1226 1.25 2S0350 

.70 2SC1243 1.50 25D352 
,70 2SC1293 .85 25D380 
.70 2SC1308 4.75 2SD389 
.70 2SC1347 .80 25D -390 .75 
.70 2SC1383 .75 2SD437 5.50 

1.75 2SC1409 1.25 
1.90 2SC1410 1.25 
1.00 2SC1447 1.25 
.70 2SC1448 1.25 

1.00 2SC1507 1.25 
2.50 2SC1509 1.25 

.95 
2.00 

.75 

.90 
1.00 
1.50 
2.25 
2.00 
2.75 
1.95 
4.75 
2.50 
1.10 
.75 
.95 
.95 

3.25 
.80 

5.70 
.90 

MPS -U31 4.00 
MPS8000 1.25 

POWER- TRANSISTORS HIGH -VOLT. TV. TYPE 

BU204 1300V 3.90 BU207 1300V 
BU205 1500V 4.70 BU208 1500V 
BU206 1700V 5.90 2SC1170 1100V 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS... New BARGAINS! 

FREE UPON REQUEST! 
If you haven't received our new 

Catalog, write for free copy today. Address: Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

FREE catalog. Solar cells, NiCad's, kits, calcula- 
tors, digital watch modules, ultrasonics, strobes, 
LED's, transistors, IC's, unique components. 
CHANEY'S, Box 27038, Denver, CO 80227 

EC -101 CURVE TRACER 
STILL BY FAR THE LOWEST COST FULL FUNCTION 

CURVE TRACER ON THE MARKET. ATTACHES TO 

YOUR SCOPE IN SECONDS. USED BY EDUCATORS, 

PRTFESSIONALS AND HOBBYISTS ALL OVER THE 

WORLD. 30 DAY MONEYBAG( GUARANTEE. 

STILL ONLY 

$39.50 
DDSsPaN SALES TAX 

PO BOX 1972, BOULDER, COLO. 10306 

SAVE on television tuner repairs, tuner parts, 
modules and test equipment. $1.50 refundable 
catalog. OZ'S TUNER SERVICE, Box 2464, La 
Puente, CA 91746 

QUADRUPLER detector, shielded, insulated, 
unbreakable leads, with BNC connector. August 
special $6.95. Cables, jigs, detectors, for all 
brands described in free brochure. Write Irving 
Tjomsland, dba TEST ANALYST, Box 6121, 
Huntington Beach, CA 92646 

OEM SPECIALS 
1N270 .10 2N960 .55 2N2219A .30 2142913 .75 2143740 1.00 2N4401 .20 
1N914 .10 2N962 .40 2N2221 .25 214291.4 1.20 2143771 1.75 2N4402 .20 

2N967 2142221A .30 2N2916A 3.65 2143772 1.90 2N4403 .20 
2N173 1.75 2N1136 

.50 
1.35 2N2222 .25 2143019 .50 2143773 3.00 2144409 .20 

2N178 .90 2N1142 2.25 2N2222A .30 2N3053 .30 2N3819 .32 2144410 .25 
2N327A 1,15 2N1302 1.25 2142270 .40 2143054 .70 2N3823 .70 2144416 .75 
2N334 
2N336 

1.20 2N1305 
2N1377 

,75 
.75 

2142322 
2142323 

1.00 
1.00 

2N3055 
2143227 

.75 
1.00 

2143856 
2143866 

.20 
.85 

2144441 
2144442 

.85 

.90 
2N338A 1.05 2N1420 2N2324 1.35 2N3247 3.40 2143903 .20 2144443 1.20 
2N398B .90 2N1483 

.20 

.95 2142325 2.00 2N3250 .50 2143904 .20 2N4852 .55 
2N404 .75 2N1540 .90 2142326 2.85 2143375 6.50 2143905 .20 2N5061 .30 
2N443 1.75 2N1543 2.70 2142327 3.80 2N3393 .20 2143906 .25 2N5064 .50 
2N456 1.10 2N1544 .80 2N2328 4.20 2143394 .17 2143925 3.75 2N5130 .20 
2N501A 3.00 2N1549 1.25 2N2329 4.75 2143414 .17 2N3954 3.50 2N5133 .15 
2N508A .45 2N1551 2.50 2N2368 .25 2143415 .18 2N3954Á 3.75 2145138 .15 
2H555 .45 2N1552 3.25 2142369 .25 2143416 .19 2143955 2.45 2145198 3.75 
2N652A .85 2N1554 1.25 2N2484 .32 2143417 .20 2143957 1.25 2N5294 
2N677C 6.00 2N1557 1.15 2142712 .18 2N3442 1.85 2143958 1.20 2N5296 SÓ 
2N706 2N1560 2.80 2142894 .40 2143553 1.50 2N4037 .60 2145306 .20 
2N706B 

.25 

.40 2N1605 .35 2142903 
3.25 

2143563 .20 2144093 .85 2N5354 .20 
2N711 .50 2N1613 .30 2142904 2113565 .20 2144124 .20 2N5369 .20 
2N711B .60 2N1711 .30 2N2904A .30 2143638 .20 2N4126 .20 2N5400 .40 
2N718 .25 2H1907 4.10 2N2905 .25 2N3642 .20 2144141 .20 2N5401 .50 
2N718A 
2N720A 

.30 
.50 

2N2060 
2N2102 

1.85 
.40 

2N2905Á 
2N2906 .25 

2143643 
2N3645 

.15 

.15 
2144142 
2N4143 

.20 

.20 
2145457 
2145458 

.35 

.30 
2N918 
2N930 
2N956 

.35 
.25 
.30 

2N2218 
2N2218A 
2N2219 

.25 

.30 

.25 

2N2906A 
2142907 
21429074 

.25 

.30 

2143646 
2N3730 
2143731 

.14 
1.50 
2.75 

2N4220A 
2N4234 
2144400 

.45 
.95 
.20 

C103y 
C103d 
C106b1 

.25 

.40 
50 

C106di .75 

SILICON UNIJUNCTIONS 

2142646 .50 
2N2647 .60 
2N6027 .55 
2146028 .70 
D5E37 .25 
2142160 .65 
2144870 .50 

2144871 
2N4891 
2144892 
2N4893 
2144894 
MU10 

.50 

.50 

.50 

.50 

.50 

.40 

INTEGRATED CIRC. 

UA703C 
709C OP. AMP. 
741C OP. AMP. 
7400 
TA7061P 
TA7205P 
UPC1001h2 
Ne555 

.40 

.25 
.15 

3.50 
8.00 
6.00 
1.25 

RECTIFIERS 

N4001 
N4002 
N4003 
N4004 
N4005 
N4006 
N4007 

10 100 

.60 

.70 

.80 

.90 
1.00 
1.10 
1.20 

5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 

Amimmummk IA11111S1 
I111w1111111B pr. I 1B a'-11111 
:d It .1F-711-Z. 
\mm 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 748 -6171 

748 -6172 
748 -6173 ALL PARTS GUARANTEED 

5.40 2SC1172B 1100V 4.25 
6.25 2SC1308 1100V 4.95 
4.00 2SC1325 1100V 4.95 

CIRCLE 55 ON FREE 

N.J. residents add 5% sales tax.Minimum order $5.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 

INFORMATION CARD 
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POLY PAK'S IS THE "BARREL KIT KING" OF THE WORLD! 

Avg. S1i1p, EXCLUSIVE AT 
Wt, 6 -ozi. POLY PAKS Ba t 

y 

Iuiïw"t:i; yourself' and save! tl _ Kits include 100% material, too! 111. FT I ,'tII/cìiC - off Each kit carries a money -back guarantee! Fr(!I t" 'ere ` 
BARREL KIT #239 
SHIELDED CABLE 
50 -ft. $1.98 

For mikes, st 
plus shield, 22 gai vins! 
uac ke t. Wt. 1 Ib. 8ßi3577' 

BARREL KIT 4.230 
HALF INCH 
READOUTS \ READOUTS 

883629 
$ IÌ "1 15 for 

Sn 
eludes Fairchild FT4D -600 
A 607'x. 

BARREL KIT #225 I)I 
SOUND TRIGGERS 1/ 
$ for 

1 98 ': e o= fi 
unes Cry +- $lmdalap °nenni 

^ 

tel mike amplifier, 8trló8ere 
SCR. Cat. No. 883628 

BARREL KIT #221 
IC SOCKETS 
8 for i / 

5i1 $1.9$ hob .y 
Mfr unloads! Four 14-pin, 
}our 18 -pin. Solder tall, 

_ -Profile. No. 

ARREL KIT 020 
MINI BLOCK 
CAPACITORS 
50 for $1.98 
L'n helieyable! R'orth 350. 
Iligh pre c rsian submini 
caps for all aD,8R1528 
Wt. 

BARREL 
:i Cat. ,8171528 

BARREL KIT #184 
'a -WATT METAL FILM 

150 for 
$l.9$ 

metal film reste- 
tors, Long leads, 8173413 

BARREL KIT #144 
RCA PHONO PLUGS 
40 for $1.98 

000.000 HCA phono Dlugs 
for this one. You hi-fi-ers 
know urn they 
10090 matons!, BR 3293 

BARREL KIT #203, 080 
CALCULATOR ego.. 
KEYBOARDS eo .. 
10 for $1.9 ? 
It's true! 20 -key, d [une- 
lion keyboards t rid i cu- 
tous y No.e -away. 24 

i 
ozs. 

No. 8P 3524 
BARREL KIT #162 
JUMBO RED LEDS 
15 for $1e98 
100 % material, user can. 
ellation from 'factory 

dumps, 3V 10 mils, For 
100's of projects, red lens. 
Cat. No.1803369 
BARREL KIT #136 
PANEL SWITCHES 
30 .for.,-.87. $1.98 

you hua / OAK? An- 
her other etlnl maker barrelled 

all types of rntari8R lc- 
tric..lide.s. e 8R 32KB 

8 X210 ,{ / 
GLOWIN ANEL 
3 for el ,yqy /) 
$1.9f` A 

4" x l'' 'wr that glow 
blue -green v h IIOVA C. 
Uae (or .:fee, 'n 550 
tore, etc.C.t. o, BR 3350 
BARREL KI' #163 
MINI TRIM POTS 

30 for 1 p . 

E., 8 $ 1 r.,ip n 

Asst. vast,' 1100 to ... 
What a 'It up Single turn. 
r/q W. Wt. 0 x. 8113345 
BARREL 11 IT #135 
MICRO 6111 LAMPS 

100 for " KIT 
$1.98 4'2021 

PLUGS, SOCKETS T 
Distributor ln- 
eludes AC, DC, RF, audio, 
4 -9 pin. all kinds. Wt. 1 Ib. 
Cat No. 8143527 

BARREL KIT #201 
6V INDICATORS 
w /leads 
15 for $1.98 

, r Test lamp mgnufa\t, re 
dumps ,nven[pry! K':rth 
698 ea. Like ¢rain- -wheat. 
Cat. No. 88 3526 hobby 

BARREL KIT :159 
MODULAR SWITCHES 
25 foi , 

$1.9B39a f} 
lentralab 7fÇ 
..itches. TV -make éx' 

s, Dpdt. 6 dt etc- Brand 
e w. CSt. . SR 3130 Na. 

BARREL KIT #200 - 
9 DIGIT '4 
READOUT / 
MODULES / w 

¡ 
( 
/ 5 for /;Y 

S `` $1 98 calculator 
driver chips beneath epoxy 
Cat. No.,BR 3515 
BARREL KIT #154 i...., 
CLOCK CHIPS l 
20 for A i 

$1.98 hobby r ` 
Rie gathered a tient 
of clock chip, alarm, eaten- 
dari nee pers, who knows, 
all' missed. Cart MO., 817 3308 

AARREL KIT #Ill 
Parts L7 

$1 9$, " Include. resistors. P.. 
tran+furmera, rectifiera, di- 
ódea, etc. for.pc. work. 
Preformed, dumped into 
barrels by factorisa. 100? 0. 
Cat. No. 817 7401 
BARREL KIT #145 
MINI 
TRANSFORMER 

15 for , L $l.p 
utpu,., 

:+ge and audio. Ual 
nt.1r" 

Wt. 2 Ib. 8173299 

BARREL KIT #160 
V. REGULATORS 

$1$ 
for d; 
.9$ Ho bby 

No. \ 
¡eÁ1309 KC TO -8 V.R.'e b - 

led. Hot by the pound, 

$1.98 ' I o 
Imagine[, ` sise (t/ a 

with . lends, 3 t 

h VDC, t c , , 583259 
BARREL KIT #126 
MINI DIP ICS 

lOOfor $1.98 
LnrRenm(Rr dumped 100 -s of 
Ins onto barrels. Includes 
7413, LM- 380 -8,703,567, 

55. 558 -but who knows'. 
W" 1 lb, BR 3245 hobby 

BARREL KIT #127 
AXIAL ELECTROS 
40 for 
$1.98 

A'c't. capacities d 
voltages. Caf. No. 883227 

BARREL KIT #126 
UPRIGHT ELECTROS 
40 for 

.7 
trot to 300ra ,n mixture 
of voltages. 10090 marked 

n good. 8R3226 

BARREL KIT 0115 
MOLEX 100701-________MICRO 
SOCKETS good 
200 forC+tNo ̂ II% j Bp 31 I T1 r - Calculator maker dump! We 
gut :1 zillion of 'em. 

BARREL KIT #112 
MINI LEDS 

40 for 
$1.9$ Hobbr 

,All the tiny lads, axial. uD- 
right of Monsanto, Litronix, 
variety a colors. Yield 
50% or better. 8R 1138 

BARREL KIT #108 
TERMINAL STRIPS 
100 for $1.98 
Ride asst. of terminal strip' 
connectors,. from 1 contact 
p. Str ip manufacturera 

barrel dump is your gain. 
Wt. 1 Ib. Cat.NO 883136 

BARREL K T #104 
SLIDE VD[ UME 
CONTROL! 
10 for 

r $l'91í 
Cat.No. 1R- D57 

BARREL KIT #101 
RESISTOR SPECIAL 
200 for ..,,,..,_ 
$1.98 --W 

Includes: 1/ , 1/ ? 1, 2- 
wattera, carbon, 8 z. 
100% good. BR 3059 0'. 

BARREL KIT #99 
PHOTO ELECTRIC 
CELLS 
10 for $1.98 
Asst. GE types, CDS types. 
Mixed by factory. Big 
for us to y 0 job 

separate. 10070 
good. Cat.NO. BR 3052 

BARREL KIT #93 
HALF WpTTE175 
200 for $1198 
,....I fac,ary tried t, 

,,,I u.. by ¡ne boil¢ 
i 's color-coded But ruai fora 
barrel. 30 value there. 
4 oz. 8R3046 Untested 

BARREL #83 
SILVER MICAS 
100 for $1.98 
Axial. red c variety of 
Ph al sixes tait i &acv values. 
Cat.No. 89 3016 

BARREL KIT :88 
LITRONICS LED 
READOUTS \ D 
10 for $1.98 \ 

Hobby singles or,. 
y etc. ,,,- t.1 010 Ito[ 

from fric tors -. :dl m cad: 
have rn n'No. BR 2861 

BARREL KIT #87 
NATIONAL IC BONANZA:HOBBY 
100 for 
$1.98 

Vspe.. soi o 11:11 ,o. 
' - t.. . UT Ls, KU .fil, r. g' .r., .1 

K chin -. 
Ci +t -Np. BR 2860 Cntcsled. 

BARREL KIF #66 
I.E:', f 

40 foi. 
r Y $ia9l1 

Wow! Lira ùee dump te 
S. tf heed discrete all 

LEDS, 817 :SS 1 

KIT :3, 
li 5 for $1.9 
LM-340T 
VOLT REG 
Far r rejected n ire length n(,e ads ,Ms 2 include 
' , 12, I5, 24 von., 
Power tab ..tat. BR 2635 

ARREL KIT #61 
SUBMINI RESISTORS 
200 far 
$1.98 

rd ,riRni tyre, color 
i 1, watt. bt values. 
t .one tous 6 barrel. 
CatNO 8112746 100 %Bord 

BARREL KIT #76 
1 -WATT ZENERS 

100 for $1.98 
Fa,. r, .same 

n0 8. s 2.again oiler, G. 
V. 10. 12, 

plug. 
under 

slays. Double plug. 
CatNo.IeR2741 Untested, 

BARREL KIT 173 
TRANSISTOR 
ELECTROS 

50 for $1.98 
We don't wish separate 
wide a30 voltages values 
up to 300 mfr Cat 1882747 

BARREL KIT #71 
CAPACITOR SPECIAL 
100 pCS. 

$1.98 l\'Qdd , 
m m itra, c.ns tifs, 

¡ ¡go, discs, etc. 8 
300 %good CatNO 8112738 

BARREL KIT #68 
2 WATTERS I 

100 for 
$1.98 loo 

good, 
b lers throw 'e n the 
barrel. males li'1 gold mine. 
All marked. Cet.NO. 417 2735 

BARREL K r 065 
MIXED SE. DOUTS, . ,-, 1ct for .'an1.9$ , ; 
Factory r -,e - s'' numbers s'AN-4's. MAN- 
n's, 

time 
is 11 barrels A 

time : 

Cal.No. ER 733 Unteated. 
BARREL KIT #61 

OLY STY RENE CAPS 
100 for 
$1.98 

Finest capa made. As a gam- 
hie we bought 10 barrels 
(rom factory, mixed values: 
ill good Cat.N*. 8R2729 

BARREL KIT 258 
SLIDE SWITCHES 
130 for $1.98 
A11 ahentari sizes. app,, 

m taries. for Tramons 
dour .shop pakefor 100'' of 
switching Projects. 
Cat.Ne 8R2726100%good 

BARREL KIT #56 
POWERS! POWERS!: 
100 for l $1.98 

Cat, BR 2729 
Large ,listrihu t "r cleaned 

ranks. 
Barrels of Power 

fora 3 to 7 watts. 

BARREL KIT 4.54 
e DIGIT READOUTS 
10 for k1st}üE = $1.9$ 
lt:vgain f a lifetime! All 

got s 1 barrel - he 
"blisdor digit" types. Mu ti- 
plexed Cat. Na. 882722 

BARREL KIT 40 # 
PNP HIGH-POWER 
TRANSISTORS 
20 for ,tU Y 8 bue $1.90 Hobby 
Popular germanium TO -3 
case 8112618100 % good 

BARREL KIT 
HOBBY 243055 HOBBY 

TRANSISTORS 
15 for 
$1.98 

['allows f the famous 
2N3055. 817 2617100 

BARREL r 
GERMA411tl K0 DIODES -8 - infested // 200 1c r $1.98 

Cat Ne 4122614 
Famous nul 
'rem. Non. r .w. 

'Id. / RCA CB -HAM 
COMMUNICATIONS 

! 

I 

NOISE CANCELLING 

MIC 
RSA L! 

everywhere. 
' 

all all rl 6 ... eVer where. 
Dynamic Cartridge. 

BARREL KIT #3S 

.NE4OeN 
LAMPS 

30nfor 
$1.98 100% sapa. 
Famous NE-2's. All 

n 
factor 

Prime, 

,:i 
y made millions 

and harmer! ed em, Your ad 
' Cat.No 817 2813 

BA RREL`KIT #31 
METALLIC a1. 
RESISTORS -fJa 
100 for $1.98 

Made mostly 
resistor finest s o de 

Moetlr ix suera. 1'/n a 5% to1 A n acre, of 
values, Cat No. aR:2609 

BARREL Kr' #30 BARREL 
) 

RESISTOR! 
200 for 1.98 
i R 1 

- - r l 

' "- r.. 1 i I. 

No. BR :6, E100% goo. 

Pegc,sr Specifications 
^ , Ranges-DC Voltage: 0 to 15, g 

AC ornn 
r 150, and 1000 V; AC Voltage: 0 

to 15, 150, and 1000 V; Direct 
Current: 0 to 150 mA; 00111- 
anse: R a 1K (measures 100 n to 

1000 ohms -per -volt. 

95 supplied)-one 

00 k n); Sensitivity-AC/DC: 

Battery, for ohms function (not 
1.5 V enlite P 

(RCA V5034Á or equiv.). 
9 Size and Wei ht- Dimensions: 

in. (9 Cm); 234 in. (6 em); 
134 In (3.4 cm); Weight: 5 oz. 

1000 ohms per V. (1429). Cat. No. 883921 

S II Ill! III / 
\ / 

Th a r to the bisses, 
obüe communication prob- 

ten autmmlic n 
en celHn Works mure 
effeclivelly than power l'Q 

uu 
mikes. A moat for 2 ¡peler 
hams - Doesn't "trip" re- 
pestera. Low impedance, 
frequency response inn- 

BARREL KIT 27 A 
PREFORMED DISCS 
150 for óe 

$1.9$ 
Hi -Fi tris shell i entait 
but he dumped 'em bar- 

Is. Preformed, for PC use, 
mixed values too. 8R 26oS 

KIT #261PLASTIC 
TRANSISTORS 00 for- 

Hobby $1.9$ Untested. 
Type TO -92 (TO -18), all 
manufacturers. variety of 
2N Z. Cat.NoBR 2604 

BARREL K T #25 
METAL r: A'1 
TRANSP.T iRS / 00 f sr 100 1 $1.9$ 
Includes ,. . TO -1, TO 
18, etc., ,s., -fed 25 nom 
bers, k etc. 
Gotha* 81126 13 Untested. 

I 5000 Ha, sensitivity -65dn 
6 /not roiled cord, as 

Cuts out noise of made of hi- impart black 

machinery, huis pla't'e. With wiring 'nstruc- r g y 'inns for 100'. f CA's. 
for clear transmission. Sot. wt. 2 Ills. 8R3902 

BARREL KIT #20 
LONG LEAD DISCS 
100 for 
$1.9$ 

BARREL KIT 4'18" \ DIPPED MYLA 854 h ;pREC151IN 
60 for $1.98. 
Finest capacitor's adè, 
shiny finish. Imagine facto- 
ry dumping em in barrels. 
Cat.Na867.597100 k aged 

BARREL -IV r #14 
RESISTOR- 

200 f r 
$1.98 

m Marked at ked 1/ 
. 

1 /2. 2 wat a. n 8Rá526 

-auction .sale ". Prime 
marked arked only. Long leads' 
Cat.No'SR 2595 100 % gam 5 IN 1 PROJECT -ALL 

SLIDE PROJECTORS - 0- 
- -, 

$125° 

BARREL KIT #11 

POWER 
TAB 

I 

40 for 
$1.98 

plastic T0220 type. 
Assorted ti numbers. 
Asso 

No18R2425 llnteateo 

BARREL KIT :10 
ROMS- REGISTERS 
75 for 
$1.98 

Untested Hobby 
2s 40 Din devices, 

arked, internal fc ctory 
to Cath 817 424 numbers,* 

t 

BARREL K r # ', 
BMINOA'-URE 

IF TRANSI 3RMER5 
75 far $1.98 

Amaz,n n des 455 kr s, 
n t who know cí 

Cat. NO BR24 '2100 %'Bond 

.C. Penney'$ :- ! + 
1 

' II ( _ n 
- : ̂ .. 

# te - 4t 

e. 

T 
Sa 

115 
O 11SVAC 

Slides easily 
1 nase from Special pure 

H¡ -F¡ systems for J. 
the most expensive home 

I 1 
8 TRACK 

TAPE 
TRANSPORT 

\1\\ \\ ` 

I 

i!ni 

M 

BARREL KIT #7 
VOLUME 
CONTROL F i 
30 for 
$1.98 IOO q good 
Singles, duals. variety of 
values, styles, big ones - 

WWII ours. Na.BR 2421 

BARREL KIT #S 
SCRS, TRIAL° 
QUADRACS 

40 for 
$1.98, Raw factory 

Lok' Althe 10 amp types. 
Cat No.18172419 Untested, 

BARREL RT 4 
4000^ R CTIFIERS 

100 f rt. - $1 911 untested. 
11.1000 - ,. May in 
chide 25. 1. 100. 200 
400, 600 E i0 
voltera, 8173 117 

Shielded preamp 
fan cooled motor 

into modular cabinet 
n famous h'IA maker of au I- 

C. Penney! Same unit as found in 
Dlayera. Plugs into any stereo 

design your 

Worth many times 
Great for Light Shows, 
Light Displays, g 
Wide angle focusing 

Jry.1, /IJ ,A -', 
our asking price. 

Strobes, 
Slide Projector! ; 

lens- 

BARREL KIT Z. 3 ..- 
1N4148/914 --"' 
SWITCHING DIODES 
100 for $1.98 

i:oa,;ine 'amas ", ,h¡n ' diode -c at these onces 
Cat.No. 882418 Untested. 

BARREL KIT #2 
LINEAR OP AMPS, 
D16s175 for 
Fated $1.98 
May include 709'., 441'., 
703'., 560 sertes. 656 in- 
eludes 8172416 hobby 

BARREL KI r #1 
5N7400 DI a ICS. ' 

75 for S 1.98 . 

Marked 14 a. /nr with 16 
pin dips, nay .3 elude gates. 
registers, Its flops, co, 
vra.18R 24 us _ntestt Hobby' - amplifier! Excellent replacement unit 

nigh quality stereo tape system. 
or 

insert an own 
8 -track cartridge and deck turns on automatically! 
Enjoy up to 80 minutes of non-stop music. Remove 
cartridge and player shuts off Built-in 
iow distortion preamp, and "wow" free AC motor. 
4 program indicator lights, automatic and manual track 
selection. Ready to go, requires only external power 
supply! With output cables for amplifier, and input 

ables for power supply. With instruction. Wt. 4 Iba, 
`size: 9 x 6 x 31/2 ". Cat, No, 883010 

21.S, maker. Originally designed as a slide Projector. 
Some may be modified for projecting bar of lite, High 
quality 3 lens condensing system. Requires standard 
100 watt projection bulb. 35mm slides an be inserted 
and removed ally. Heavy duty bakelite carte, grec 
hammertone finish. Design your own low cost light 
show. Use a Renon flash tube and make a strobe light. 
Many other s ton numerous to mention. Size: 11 x 
51 /x x 41/, ". wt 5 lba, Cat. No. 8R387D 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass. (617) 245 -3829 
Retail: 16 -18 Del Carmine St., Wakefield, POLY P A K S 

P.O. BOX 942R LYNNFIELD, MA. 

5 L 

SUMMER 

01940 

F. 

Send 
1 

f ('/ 
':II', TALOG 
tam 

i,'S D1 AY 
E HONED 

@Poly Paks Inch Wakefield, Mass., U.S.A. 1977 

CIRCLE 29 ON FREE INFORMATION CARD 

MINIMUM ORDER - $6.00 
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1977 IC Update Master 
Manual Complete integrated circuit 

data selector from all manufacturers 
1.234 page master reference guide to 

the latest IC's including microprocessors 
and consumer circuits. 17,000 cross 
references for easier sourcing of hard to 

get parts. Special pricing: $24.95, with 
free update service thru 1977. Domestic 

postage $2.00. Foreign $6.00. 

PICTURE TUBE MACHINE 
We buy and well NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 
For complete details send name. address. 
znp to: 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago, III. 60647 
Phone: 312- 342 -3399 

i 
Fal 

CANADIAN electronics surplus catalog mailed 
anywhere in the world. Jam packed with 
exciting items and unusual and hard to find 
parts for hobbyist, industry and schools. Thou- 
sands of super surplus bargains in parts, semis, 
kits, test gear, tubes, accessories, CB, tele- 
phones, calculators, etc. Over 100 top name 
stereo brands discounted. Amazing values for 
everyone. We are big buyers of factory clear - 
outs, distress merchandise and government 
surplus. Rush $1. ETCO -RE, 521 5th Ave., NYC 
10017 

POWERFUL, adjustable, regulated, three output 
power supply and 900 easily removable parts in 
complete Cartrivision television recorder elec- 
tronic assembly with documentation. Perfect for 
microprocessor, IC, transistor, television, CB 
radio applications. $21.45. Free brochure. 
MADISON ELECTRONICS, INCORPORATED, 
369, D101, Madison, AL 35758. Satisfaction 
guaranteed. 

SLEEP undisturbed! Mask unwanted sound with 
soothing "pink noise" generator. $57.50. GOLD- 
EN ENTERPRISES, Box 1282 -RE, Glendale, AZ 
85311 

HARDCOPY. Attachment converts Smith -Co- 
rona typewriters, others, into microcomputer 
printer. Free brochure. STOUT MICROCOM- 
PUTER, Box 1573, Fremont, CA 94538 

FREE catalog of goodies -clock kits, power 
supplies, DVM kits, LED's, semis, all at lowest 
prices. DIAMONDBACK, PO Box 194R, Spring 
Valley, IL 61362 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 

INTEGRATED CIRCUITS cwwe 1 w 3cro 
co4ms eo r¢w 

n00711 71L5NN 39 LMSn 10 cwmo 51 1 Pa 
flL571N 46 LM319 0 COUn 25 16u o 

1401X ')4L5)SN 65 IMYOX I 0 CO012 15 4120 ]8 

11ON 19 ]1150N 0 l4)81 1 60 cOOn 40 ) cA M 
]40N 13 74L593N 110 LMbt 10 CO01d 125 1d[413 295 
7010N ) 31595N 1 57 110]H 40 c0<m5 I IS %4C14 5 

1111 6] 7415101N 5} LM)0N 28 CO4m6 0%eLM 1 40 

MMN V HL511[X 52 , 723X4 0 tw0n 10 )4090 115 MM53,6 
WIN I]9 71LSIIlN 52 LM733N 0 CO018 2 75 )4[9] 1 40 NN5318 
710N 10 7,151310 I IS LM)41CH 35 cOO19 200 74[,06 210 

74450 
ra2N 76 ) LsIJ6N s9 I. IS LD.o2o uD1 

65 )0.5151N 160 14741HN 62 cwa21 ro 3p 
4414 60 741.5155N 150 10)480 35 004022 

)4480 78 7465157N 1 o LM1303N 81 501023 
11500 , 741516211 20 101301 I10 C0404 
WAN ]2 741516]11 i 05 L 1]05 1 27 co.,' 25 71C90S 00 '11010 6 95 

7415N 9 1415114N BS 1M10] 0 LO02E ] 85 11c90 I 0 L71015 25 

11BSN 99 )11510N 10 LM1310 2 75 [OV27 55 MC, 95 MM5315AAN 90 

7449N 200 7415221N 95 1M1458 59 co,,,, 10 ]4C925 100 MMSI%SAB'N 0 
7100 5 7/1525/30 220 LM1800 75 CO029 170 I1C926 '050 7205 1650 

749JN 49 
LINEAR 10,812 750 co400 42 4C927 1050 050026CN ] 75 

)4950 75 
CA104 o 

lM'B89 '7'' 

C01035 10 row"' 
pM50]6CN 3'S 

CA3O 95 2111 t vox 35 1104 2 50 

4 0N 90 CA3O 85 LM2902 I 0 CO572 95 B096 ,5 IC SOCKETS 
371 ,10374 39 CA308 160 LM3900N 55 c003 2o0 e09 )5 S91reTNLd0nM11r 
1a121N J9 CA308 190 143905 ,.5 cOO1 200 B09B 5 MX 1UP MX 

"It' 7112]N 07 Cp3118 2 95 M39094 69 COO6 i 0 810 1 25 8 5 2d 36 
111250 5 cA1o9040 75 Mc1458V 59 Co4049 62 8110 4 0 18 28 43 

14MSN B9 1M]OIANAN 35 NF540L 10 co4050 
)I150N 96 LM]05N B) XFSSON 65 Cp1051 
)1151N .° 35 NESSSV 3 cD4060 
2,i50N l 08N 

19 
NF5564 t 0 L0406 

1M309N 1 5 Nt565A 1 0 co1068 
741614 95 LMJ091t 95 Xf5E6V 1 135 104069 
7162 35 LN311NN 0 It 125 

TX? 70164N 145 c03117 19s 713105 90 00107, 
N I 9 1 J38 35 IBlO 0 tO072 

LM310x.5 1 35 29105 1 0 C0101J 

1éi90wi1 
196 L4]x30e 695 

;MT 
75 c01075 

192N , 25 1MJ10x 11 1]5 ]5108 1 75 C01076 
LM3rox l5 , 35 ]57510N ]9 [0078 

7422íN , 55 L03201.5 , 0 I5052[N 39 C01081 
,209611 169 l 3201.6 10 75153cx 

CÓ496 1M32or 12 1 95 15454cN 31 

74366N 20 1M320115 ,0 )5491C81 

28 
33 
28 

2 10 

0M5314 
MM5315 

74[19} 210 
"cot' 2 75 

38; 

11115369 

0L15MM5371Be1 

N 50 
1000 

005865 90 

P.O. Box 4430E Santa Clara, CA 95054 
(408) 988-1640 

10. 

2 90 

011001 5 90 
[11002 625 

50 co4490 
;436)N 20 143244 145 

2589008 fi9 
004501 

7011101171. 
L 211 iOLOn-5 ió5 A4OCOxVERnR C57 

14LSUrN 28 M]10x.8 10 410CJ l95 CO51, 
70.5014 34 18134041 12 !CO 8101014 220000/515 

C04516 

I50 81}0 550 10 25 40 61 

2,0 B11] 3 1p a2 
BS 8121 ] 50 ^e-raO=X" a.a+ 

45 
9725 ] 20 YMROMOCE880R 

0 

33 
}15 80NnmO4a 160 

0 
B22B 215 80ON4u ,90 
B97 245 8211 40 

CÓ 8199 I13 8214 4800 
8216 6 MOSFIEMORV RAM 0}3 8 50 

IIC1.1 50 8228 850 

ELECTRONICS 
SPECIAL PRODUCTS 
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Digital Thermometer $65.00 
General purpose or medical 32 -230 F 

Disposable probe cover . 2 accuracy. 
Completely assembled w /compact case. 

Not a Cheap Clock Kit $17.45 
Includes everything except case. 2 -PC 

boards. 6 -.50" LED Displays. 5314 clock 
chip, transformer, all components and 

full instructions. Same clock kit with .80" 
displays. $22.75 

Digital Temperature Meter Kit 
Indoor and outdoor. Automatically 
switches back and forth. Beautiful. 50" 
LED readouts. Nothing like it available. 
Needs no additional parts for complete, 
full operaban. Will measure -100° to 

+200 °F, air or liquid. Very accurate 
Complete instructions. $39.95 

Variable Power Supply Kit 
0-12 VDC @42A, less than .1% line, load 

regulation. Remote sense capability. Con- 

stant voltage /circuit limit can be modified 
for other V/I ranges. Complete with board 
and transformers. $24.00 

311 e0 BIn 29 
xxA950 

I. 
jl3 60 histr 

mngeM 
BO80A M,uOwmpule, XO . 

2.5 MHz Frequency Counter Kit 
As low as 10 Hz .6 -.50" digits with PC 

board and full instructions. $40.00 

Function Module Card Kit 
Converts any frequency counter into 3,2 

digit DVM, digital thermometer. pulse 

8 square generator from 10 Hz to 100 kHz. 

Complete kit minus power supply. $25.00 

Volt /ohm Probe 
Batt. oper. AC /DC to 125 V. 2 pos. volt 
and 2 neg. volt. plus continuity. Stainless 
steel. pocket size comp. assem. $34.95 

30 MHz Frequency Counter Kit 
Crystal time base. Covers audio. amateur 
and CB band. 6.5" digits. prescalable with 
PC board and full instructions. $55.00 
Fully wired and tested 575.00 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 

59 minutes, 59 seconds, 99 1/100 sec. 

Times standard, split and Taylor. 7205 

chip, all components minus case. Full 

instructions. White or black plexiglass 
case. $5.00 

Cosmac 'ELF' Kit RCA CMOS Ex- 

pandable Microcomputer. New PC board 
with monitor on PROM Included. No hard 

wiring required. All on board including 
power supply. Complete kit of parts with 

assembly users manual. $109.00 
Board only $14.95. Special case $15.00 
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Home Alarm Kit $18.75 
Designed for use with electronic siren 
module. AC power, battery backup, entry) 

exit delay. Instant alarm for night use 

NO /NC circuits. Test and arm indicators. 
2 amp switching capability. All parts with 

complete instructions minus power sup- 
ply. Electronic siren module kit. $2.75 

Clock Calendar Kit $29.95 
CT7015 direct drive chip displays date 

and time on .6" LEDS with AM -PM indi- 

cator. Alarm /doze feature includes buz- 

zer. Complete with all parts, power supply 

and instructions. less case. 

Hobbiest Electronics Course 
Beginning course in practical electronics, 
no theory. Lab experiment format. 12 les- 

sons, can be purchased one at a time. 
$10.00 per lesson 

60 Hz Crystal Time Base 
Kit $4.75 Converts digital clocks 
from AC line frequency to crystal time 
base. Outstanding accuracy. Kit includes: 
PC board, MM5369, crystal, resistors. 
capacitors and trimmer. 

Auto Clock Kit $15.95 
DC clock with 4 -.50" displays. Uses Na- 

tional MA1012 module with alarm option. 
Crystal time base PC boards and full in- 
structions. Add $3.95 for a beautiful 
dark gray case ready to install. This is 

the best value available anywhere! 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of our 1977 
BankAmericard and Master Charge accepted. 

QUEST CATALOG. Include 1312 stamp. 
Shipping charges will be added. 

CIRCLE 38 ON FREE INFORMATION CARD 

COMPUTER 
WAREHOUSE 
STORE 
*ONE 

sept R 

P.O. Box 68, Kenmore Station 
Boston, MA 02215 
617- 261 -2700 

AY SHIPMENT* 
GREEN PHOSPHOR 
VIDEO MONITOR 

$150°ses Shipping 8 Handling 

16 MHz bandweh, Standard Raster Scan, 24 lines x 80 char. 

THOUSANDS OF KITS AND PERIPHERALS 

SPECIAL DISCOUNTS! 
If you buy used equipment peripherals 
at the same time you buy our kit(s): 
20 %off Kit Price if over $900 
10% off Kit Price if over $250 

5 %off Kit Price if over $95 
($200 Maximum Discount) 

SEND $1 FOR OUR 

CATALOG 
Describes complete line 
of Kits 6 Units, "All 
About Hobby Microcompu- 
ters", Largest selec- 
tion of Computer Books, 
Microprocessor Compari- 
son Chart and MUCH MORE 

FERRIC chloride etching liquid. Pints, quarts, 
gallons. Send case. BOB'S ELECTRONICS, Box 
393 -R, Bay City, MI 48707 

MANUALS for Govt. surplus radios, test sets, 
scopes. List 500 (coin). BOOKS, 7218 Roanne 
Drive, Washington, D.C. 20021 

MAKE professional- quality PC boards with silk - 
screen techniques. Complete step by step infor- 
mation, $4.95 Postpaid. TERRATRONIC RE- 
SEARCH, Box 513A, Quincy, IL 62301 

PRINTED circuit supplies. A process that 
always works. Send stamp. CIRCOLEX, Box 
198, Marcy, NY 13403 

to: Ow 
We're the Consumer 
Information Center of 
the government. And 
our free catalog lists 
over 200 brochures, 
booklets, and publica- 
tions that tell you how 
to manage your money 
better, grow vegetables 
in containers, buy a 
used car. How to do a 
lot of different things. 

Free catalog. 
How to get the catalog 
that lists them all? 

Just write Consumer 
Information Center, 
Pueblo, Colorado 
81009. 

www.americanradiohistory.com

www.americanradiohistory.com
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DIGI -KEY CORPORATION 
Quality Electronic Components 

DON'T FORGET OUR 

DISCOUNTS WHEN COMPARING PRICES 

MO.BY WRAP 

Model BW 630 

PRICE BREAKTHROUGH ON 74L5' 

4520 1.14 
4527 1.68 
4528 .88 
4585 1.23 
2103-1 1.99 
8080A 24.95 
CA3046 .75 
1M2111 N 1.25 

1583091( 1.80 
4613244 1.28 
1M3401-5 1.25 
E6134076 1.25 
11B4401-8 1.25 
IM3401-12 1.25 
1M340T-15 1.25 
1343405-18 1.25 
1583407-24 1.25 
49139006 .88 
158390914 .69 

MC14569 1.00 
M114589 .53 
MC3302P 1.15 
8E5361 3.24 
8E5401 2.04 
8E5559 .48 
NE556A .88 
NE5606 3.83 
NE5618 3.83 
6E5628 3.83 
NE565A 1.25 
865669 1.28 
8E5679 1.36 
uA709CV .44 
uA710CA .44 
uA711CA .53 
u672300 .60 
uA733CA .75 
uA741CV .44 
uA747CA .70 
uA748CV .49 
uA7805CU 1.25 
4447806014 1.25 
uA7808CU 1.25 
57781201 1.25 
uA7815CU 1.25 
u67818C10 1.25 
uA7824LU 1,25 

Battery 
wire 

wrapping 
tool 

LED DUAL DIGITS 
NSN373 0.3" CC 52.20/du digit display 
NSN374 0.3" CA $2.20/dua digit display 
KSN583 0.5" CC $2.60/dua digit display 
NSN584 0.5" CA 52.60/dua digit display 
NSN783 0.7" CC $3.00 /dua digit display 
NSN784 0.7" CA 53.00/du digit display 

ALL LEADS BROUGHT OUT FOR EASE OF APPLICATION 

Jo& 

!, D'yits Aefu°IS'iE 
0e' '"'8, 

/0LS.N.3495 
COMPLETE WITH NT 

AND SLEEVE 

WIRE WRAPPING WIRE IN BULK 

Red or Bled 30 ga. Eger 
1005200 500' 5850 1000'51500 

SILICON DIODES 
164001 
1144002 
164003 
1144004 

1114005 
1141006 
194007 
1144148 

W4/10 
.66/10 
.68/10 
.70/10 
.82/10 
.90/10 
.99/10 
.40/10 

5.50/C 
5,60/C 
5.80/C 
5.95íC 
7.05/C 
7.75/C 
8.60/C 
3.50/C 

549 /M 
551 /M 
$52/M 
554/M 
563/M 
í69/M 
577/M 
529/M 

Double Digit Discounts 
Save You Even Morel 

'/9 WATT ZENER DIODES 
1852268 33v 15 511/C 11452366 7.5v .15 511/C 
114522763.56.15511/C 16523768.2v.15511/C 
11452288 3.9v.15511/C 16523868.7v.15511/C 
16522984.3v.15511/C 11452398 9.1v.15511/C 
1652306 4.7v.15 511/C 111524013 10v .15 511/C 
16523113 5.1v .15 511/C 11452414 11v .15 511/C 
1652328 5.6v .15 511 /C 1652426 12v .15 511/C 
114523313 6.0v .15 511/C 1652436 13v .15 511/C 
1652348 6.2v .15 511,C 1145244B 14v .15 511/C 
1652359 6.8v .15 511/C 1652458 15v .15 511/C 

BUY A -P PRODUCTS t BISHOP 
GRAPHICS FROM DIGI -KEY 

SIGNETICS ANALOG 
MANUAL ... $5.95 

PLESSEY SAMPLER 
An Assortment of Metolized Polyester Capacitors 

300 Caps 18 Values $26.00 

LED LAMP 
651.5053 T-11A 18 515/C 

18 515/C 14515056 T-114 

03" Digits Actual Site 1.2í..s1 
7 

MA1003 CAR CLOCK 
12 Hour Only 
1 Volt DC 

Crystal Time Base 
B ght Green Digits 
Assembled and Tested 

HEW - FOR CM OP BOATI 

The 4641003 bright pc .e. fleereennl 
display offers a brine ce hat 0.41.05 

be achieved by LED dis Lat'. a feature 
that wild Detroit) 

° <fl 
la5^T.35" MA1003 14.95 

0.3" Digits Actual Site bvlaae. a va.n eann S.acM. 

1'010O2 0.5" 
Hi9hpp w4fOQQQ4_lE ..d 

MAIOO2A 12 Hour AM-PM .. 510.50 

ABOUT OUR CLOCKS 
The MÁ162 oM MÁ1010 serin dock modules by Nettawl Semcardm. 

ore fully assembled und w,Ied ducks using a 4 thon LED display 
and n 4605 weer:107 orcun an IM some board 5m0ly mee 
witches ab our special transformer one y boue a fully lurclionirp 

clad. 

W. ÁN100] clack module is o fully assembled and rested 12 bur 
dock using a NO bril5a[e green fleorestent display and crystal 
tine base making it perfect for ca. boat or 0m., portable use It 

operates directly from 12 oohs DC so ransforner a needed. Our 

pnce owludes three a down push bon s.ncbesa wnwa tM erne. 

MA1002A s" LID 12 Bar AM-PM Clock Module_ - $10.50 
MA1002A SET Modula .nth Transformer 4 S.ecCe.. $13.95 
MA 1002C s" d0 14 Nan Cbol 91aduo. .. . $10.50 
MA 1002C Sn moue rem laafomer & 9071M.. 513.95 
MA 1003 12 Volt Cad Clack with 5.bcM. $24.95 
M A 1010A so" LED 12 Ham MLPM CMk 0.44. 513.00 
MA 101 OA SET Mod. with Transformer & Switches 516.45 
MA1010C ,, ,ED 24II00 Clock Module. 513.00 
MA1010C SET Module wdh tanlfwma 6 Switches $16.45 

MA1002C 24 Hour.... 
SPÉCIAL TRANSFORMER 8 SWITCHES 

Mp1 in 

510.50 
53.45 

Double Digit Discounts Save You Even More! 

o.84" d High Digits 

MAI010A 12 Hour AM -PM. 

MA1010C 24 Hour 

SPECIAL TRANSFORMER A SWITCHES 

_On_ 
Actual 

$13.00 
$13.00 
$3.45 

.=a'Ixe15'B 

se: 1e15 

DATA BOOKS 
TTL IC's 595 p 54.00 
Linear IC's 957 p 55.00 

CMOS 74C 256 p 53.00 
Memory IC's 592 p 53.00 
Interface IC's 464 p 54.00 
Volt. Regs. 128 p 53.00 
Linear Appl. 1 432 p 54.00 
Linar Appl. 2 246 p 53.00 
Audio 196 p 53.00 
MOS /151 IC's 713 p 54.00 
CMOS 4000 278 p ... 53.25 
Analog Manual 637 p 55.95 

- SLIDE SWITCHES 

SPST 15 1.20/10 10.00/C 
SPDT 19 1.70/10 13.00/C 
DPDT 23 2.00/10 19.00/C 

STRANDED NOOK UP WIRE 
20 go PVC 2.50/100' 10.00/500' 
22 go PVC 2.80/100' 11.25/500' 
24 go PVC 2.10/100' 8.50 /500' 
26 go PVC 2.10/100' 8.50 /500' 

50 VOLT DISCS 
100 pi 40/10 3.50 /C 
220 pf 40 /10 3.50/C 
470 pf 40 /10 3.50/C 
.001 of 40/10 3.50/C 
.0022 of 40/10 3.50/C 
.0047 ut 40/10 3.50 /C 
.01 of 45/10 3.65/C 
.022 of 50/10 4.00/C 
.047 of 70 /10 5.60/C 

1 of 1 35110 11.501 C 

SEND FOR OUR FREE CATALOG 
WE STOCK A WIDE VARIETY OF 

PARTS NOT IN THIS AD PLUS 
MANY SPECIALLY PRICED BARGAINS! 

RADIAL ELECTROLYTICS 

47/509...08 .65/10 
I/50Y....® .65/10 
2.2/509...® .65/10 
3.3/50V...® .65/10 
4.7/359. . .00 .65/10 
4.7/509. . .08 .68/10 
10/165 ...(9 .65/10 
10/259 .65/10 
10/509 ...TO .75/10 
22/169 ...C8 .67/10 
22/259 .70/10 

22/500...12 
103/6.39..09 
100/10V.. 10 
100/16V ..11 
100/25V.. 13 
100 /509..21 
220/109..13 
220/16V ...15 
220/259..21 
220/509..29 
330/10V.. 15 
330/169..21 

1.00/10 
.75/10 
.77/10 
.85/10 

1.10/10 
1.71/10 
1.09/10 
1.16/10 
1.71/10 
2.35/10 
1.16/10 
1.66/10 

33N2V 
47CJ1 0 . 

4760 V 
4702 V 
100/ 06 
100/ 66 
1003/ 56 
22031 DV 
22©/ 69 
2200/ 59 
33©/ 69 

AXIAL ELECTROLYT CS 
.47/109 . . r 1 .90/10 
1/309 . . . 11 .90/10 
3.3/359 .. 12 .95/10 
3.3/509 . . 12 1.00/10 
4.7/259 . . 11 .90/10 
4.7/35V .. 12 .95/10 
4.7/50 .. 12 1.00/10 
10/25V. . . 12 1.00/10 
10/500... i4 1.15/10 
22/169...12 1.00/10 
22/25V... 13 1.05/10 
22/509... 17 1.32/10 
33/16V... 12 1.00/10 

.33/259 
33/509. 
47/16V. 
47/25V. 
47/50V. 
100/109 
100 /16V 
100/25V 
100/50V 
220/109 
220/16V 
220/259 
220/509 
330/10V 

14 1.15/10 
19 1.52/10 
14 1.15/10 
17 1.30/10 
21 1.17/10 
14 1.13/10 
17 1.30/10 
20 1.55/10 
29 2.30/10 
18 1.42/10 
20 1.55/10 
29 2.35/10 
40 3.23/10 
14 1.16 10 

23 1.86/10 
21 1.71/10 
23 1.81/10 
29 2.35/10 
24 1.96/10 
29 2.35/70 
42 3.33/10 

42 3.33/10 
54 4.30/10 
58 4.67/10 

99 7.14/10 

330/1 ,9 29 2.35/10 
330/2 .1' 32 2.54/10 
470/1 1' 32 2.55/10 
470/2 V 37 3.00/10 
1000/ CV 33 2.65/10 
1000/ 41' 39 3.15/10 
1000/ .V 56 4.50/10 
2200, CV 50 3.96/10 
2200/'6V 62 4.95/10 
2200/.'5V 79 6.36/10 
3300/768 95 7.63/10 
4700/"69 09 8.70/10 
10000.10V'.15 9.1910 

WIRE -WRAPPING TOOL I.C. 

$5.95 
Wraps, Unwraps 8 
Strips 30 ga. Wire 

T 8 Y WATT 5% 
CARBON FILM RESISTORS 

Sc each N e,Hiplee of 5 per wise 
51.70 /100 A 512.00 /1000 of caes value 

1 ohm fhn, 1.0 megohm 

HARDWARE 

2 -56 1/4 Screw .99/C 7.20/M 
2 -56 1/2 Screw .99/C 7.65/M 
4-40 1/4 Saew .55/C 3.60/M 
4-40 1/2 Saew .60 /C 4.05/M 
6-32 1/4 Strew .65/C 4.40/M 
6-32 1/2 Saew .75/C 4.85/M 
0.32 3/8 Scow .90/C 5.85/M 
8-32 5/8 Screw .99/C 7.00/M 
2.56 Hex but .55/C 3.60/M 
4-40 Hex Nut .55 /C 3.75/M 
6-32 Hex Nut .60 /C 4.00/M 
-32 H Nut .60 /C 4.15/46 

No. 2 Lockwacher .85/C 5.70/M 
No. 4 Lackwacher .45/C 3.00/M 
No. 6 Lockwosler .45/C 3.00/M 
No. e Lockwacher .45/C 3.00/M 

Semi M bee .leis. 
w all two. "' "Only Qualify Components 8,111 smoke card 

RON-T FORGET To APPLY VISCOUNT SCNEOCu 

8 Pin Sddt 11 
14 Pin Sddt 
16 Pin Sdd.- 
18 Pin Odd. t 

24 Pin Sdd. 
28 Pin Scddr 
40 Pin Sold., 
8 Pin W4 
14 Pin W-W 
16 Pin W-W 
18 Pin W-W ^ 

24 Pin W-W 
28 Pin W -W 
40 Pin W-W 

1.60/10 
1.90 /10 
2.10/10 
2.75/10 
3.60/10 
4.25/10 
6.00/10 
2.30/10 
2.50/10 
2.85110 
5.70/10 
9 10/10 

10.00110 
8.75/10 

DOUBLE -DIGIT DISCOUNT SCHEDULE 

Mmn.kre (Numb M.ear DY.ewt 
S 0.00.114 a n SI a0. nu o 99 less 15'. 

S5t0. uYSO 9 a less 20°. 
525.99190.99 Less I01 SI 3X ]06 s Less 25's 

IMn Add tb. SMMard CO. Y moo 
STANDA4D SHIPING/BAnIW 4G CHARGE 

N Iwo - eerOef.e !OW Ova Aa w b liebre.. 
50. DOS lot add 47 7 5.360.90.1Nf025 
1506S24w DddS0.75 '.1D ..0 zp. *Charge 
02506149.w aid S050 

W.A., ihwine awl bobs.. . Y 4 CrY 

COD ORDERS ACCEPTED 10H SAME DAY 

SHIPMENT - CAL.. i'4-b 11.6674 

PIGI -KEY CORPORATION 

CIRCLE 69 ON FREE INFORMATION CARD 

Box 677, Thief River falls, MN 56701 2 3. 681 -6674 
Ix 
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SD SALES CO P.O. BOX 28810 - c DALLAS, TEXAS 75228 

z_80 CPU 
For Imsai -A 

$14 9 kit 
Z -80 Chip & Manual 

From the same people who brought you the $89.95 4K RAM Kit. We were not the 
first tointroduce an lmsai/Altair compatible Z -80 card, but we do feel that ours has 

The advanced features of the 
the lowest 

KIT 
the best design end quality at the lowest price! 

such pr an expanded set of 158 instructions, 8080A 
software compatibility, and operation from a single 5VDC supply, are all well known. 
What makes our card different is the extra care we took in the hardware design. The 

I to i r CPU card will always stop on an M1 state. We also generate TRUE SYNC on card, 
to insure that the rest of your system functions properly. Dynamic memory refresh 
and NMI are brought out for your use. Believe it or not, not all of our competitors 
have gone to the extra trouble of doing this. 
As always this kit includes all parts, all sockets, and complete instructions for ease of 
assembly. Because of our past experience with our 4K kit we suggest that you order 
early. All orders will be shipped on a strict first come basis. Dealers inquiries welcome 

$49.95 on this item. Kit includes Zilog Manual and all parts. Kit shipped with 2 MHZ crystals. 
Z -80 MANUAL - $7.50 SEPARATELY 

THE WHOLE 4K LOW POWER RAM BOARD KIT 
WORKS Imsai and Altair 8080 plug in compatible. Uses low power static 21 L02 -1 500 ns. RAM'S. Fully buffered, dras- 

$ 8 9.9 5 
tically reduced power consumption, on board regulated, all sockets and parts included. Premium quality plated 

through PC Board. For 250 ns RAM's add $10.00 

I NEWEST KIT FROM S.D. SALES! HOME KIT 
th 

1°M, MUSICAL HORN $19.95 
Musical Horn Kit for Car, Boat or Home Standard Tunes Available: 

Change tunes in seconds 

DIXIE - EYES OF TEXAS - ON WISCONSIN - 
CAR /BOAT KIT Plays any tune from Mozart to Led Zeplin 

YANKEE DOODLE DANDY - NOTRE DAME 
Complete Solid State electronics FIGHT SONG - PINK PANTHER - AGGIE WAR 

sup 
supply 

custom tunes 
sheet music 

at 
supply 

each SONG ANCHORS AWAY - NEVER ON SUNDAY 

(you supply us with the sheet music - we supply BRIDGE OVER RIVER QUI -CANDY MAN $34.95 electronics for your favorite tunes.) Home Kit includes speaker which operates from your door bell. When door bell 

One song supplied with original order is pushed your favorite tune is played. Car /Boat Kit DOES NOT include speaker. 
Uses standard Bohm PM speaker. Allow 4 weeks delivery on both kits. 

OC ,ited .QadOrtitifpl SIX DIGIT ALARM CLOCK KIT 
$9.95 We made a fantastic kit even better. Redesigned to take advantage of the latest advances in I.C. clock technology. 

kitFeatures: Litronix Dual %" displays. Mostek 50250 super clock chip, single I.C. segment driver, SCR digit drivers. 
ll Greatl simplified construction. More reliable and easier to build. Kit includes all necessary parts (except case). 

For P.C.Board add $3.00; AC XFMR add $1.50. Do not confuse with Non -Alarm kits sold by our competition! 
Eliminate the hassle - avoid the 5314! NEW! WITH JUMBO LED READOUTS! 

1000 MFD 
Filter Caps 

Rated 35 WVDC Up- 
right style with PC 
wads. Most popular val 
ue for hobbyists. 

4/$1.00 

SLIDE SWITCH 
Assortment 

Our bestseller. 
i 
ncludes 

miniature and standard 
sizes, single and multi 
position units. Ail new. 

12/$1.00 

POWER 
RESISTOR 

15 OHM 
25W 
BY 

C LA R OSTAT 

75(C ea. 

RESISTOR 
ASSORTMENT 

' /,W 5% & 10% PC 
leads. A good mix of 
values! Special! 

200/$2. 

P.C. LEAD 
DIODES 

1N4148/1N914 
100/$2.00 

1N4002 -1A 
100 PIV 

40/$1. 

Just received a good 
mixed lot of National 
TO -92 plastic transis- 
tors. PNP & NPN, even 
a few FET's. 40 -50% 
yield. Untested Asst. 

500/$3. 

DISC CAP 
ASSORTMENT 

p C. Leads. At least 
10 different values. 
Includes .001, .01, .05 
plus other standard 
values. 

60/$1.00 

AMD -1702A 
?age 

FACTORY PRIME UNITS! BRAND NEW! 

1.5 Micro -Seconds Access Time. 

10/$40. $4.95 ea. 

IC's from XEROX 
7400 - 9c 7430 - 9c 7493 

-32c 

A Shift Regulator - 50c 
7402 - 9c 7440 - 9c 74121 -22c MH0025CN - 55c 
7404 - 9c 7437 -1Oc 74123 -32c 
7406 -11c 7438 -10c 74151 - 9c IC's REMOVED FROM 
7407 -11c 7451 - 9c 74155 -22c PC BOARDS 
7410 - 9c 7474 -16c 74193 -35c ALL TESTED; 
7416 -13c 7475 -24c 8233 - 35c FULL SPEC. 
7420 - 9c 7486 -16c Intel - 1302 -45c 

UP YOUR COMPUTER! 
21L02 -1 

And so is power! Not only are our RAM'S faster than a speeding 
bullet but they are now very low power. We are pleased to offer 
prime new 21L02 -1 Low Power and Super Fast RAM's. Allows 
you to STRETCH your power supply farther and at the same 
time keep the wait light off! 

500 ns 8/$12.95 
250 ns 8/$15.95 

$12.95 S. Z. Sala etalaaivel $12.95 
MOS 6 DIGIT UP /DOWN COUNTER 

40 PIN DIP. Everything you ever wanted in a counter chip. Features: Direct LED sement 

drive, single power supply (12 VDC TYPE.), six decades up /down, pre -loadable counter, 

separate pre -loadable compare register with compare out -put, BCD and seven segment out- 

puts, internal scan oscillator, CMOS compatible, leading zero blanking. 1MHZ. count input 

frequency. VERY LIMITED QUANTITY! 

,I 3579545 

" ! MHZ Time 
WWWW'''' Base Crystal 

$1.25 
28 PIN IC 

Sockets 39 MFD 
3/$1.00 16V Mallory 

11,000 MFD Electrolytic 
50WVDC 15/$1.00 

Computer Grade 
Cap. $3.00 

TERMS: 
MONEY BACK 
GUARANTEE! 

No COD's. Texas Resi- 
dents add 5% Sales Tax. 
Add 5% of order for pos- 
tage & handling. Orders 
under $10. add 75c. For- 
eign orders: U.S. Funds 
Only! 

Call in your BANKAMERICARD 
or MASTER CHARGE order in on 
our Continental United States Toll 
Free Watts Line: 

e 1- 800-527 -3460 
Texas Residents Call Collect: r e n 214/271 -0022 

Cheap DC Supply 
Actually an AC adap- 
tor for calculators. 
9VDC no load. 6VOC 2. ea. 
@200ma. 4VDC @ 

375ma. 

S. D. SALES CO. 

P.O. BOX 28810 -C 
DALLAS, TEXAS 75228 

Orders over $15. - Choose $1. FREE MERCHANDISE! 
CIRCLE 72 ON FREE INFORMATION CARD 
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I- 
THE SEMICONDUCTOR COMPONENT LEADER IS NOW 
YOUR #1 SOURCE FOR ELECTRONIC DATA & APPLICATION BOOKS. 

IC UPDATE MASTER 
MANUAL 

1264 pages. AI It IC selection has 
been simplified. Now you can refer la 
one source book, the newly revised 
and updated, second edition of IC 

MASTER. far the critical selection at 
Integrated Circuit. Virtually every IC 

device manufactured in the United 
States Is listed In the 1977 IC 
MASTER. Whether an IC exists in a 

new design, or is one of thousands, 
you Can locate it in seconds by open- 
ing the MASTER. 

The IC MASTER is divided Into 5 major categories: digital, interlace. 
linear, memory and microproossars. 
Part number indes of all device types made by 84 IC manufacturers. 
Part number guide allows you to break each company's pan numbering 
System down into product temperature ranges, packaging variations and 
functions. Complete application notes an all product areas. 
Quarterly updates. This assures that all this vast body of inlormabon IS 

constantly refreshed. These updates are marled to you direct from the 
publisher, Ira of charge, with the completion and return of the enclosed 
registration card. 

SM NO. ICMI000 $24,35 

UROERSTANDIN0 SOLID STATE 
ELECTRONICS 

for anyone who w Is to understand how 
semiconductors work end how they work to. 
getter ie solid stele electronic systems A 12 
less, selfWChis{acourse complete with 
mows and mamma the Musc 
tory ana use of diodes, ces transistors. Mons. 
MO, aN liner of dated and door, 

end Slateate. carte Written 
in IsimaRh 

arithmetic 
en. the aune usas only 

mole unlAmHic amd requires no technical 
background 

Its. LCMnI 32.16 

RNIGFRTTP MATH 
Thu book shoes You - In simple non tech. 
ni cal language- how to solve problems you 
didn't maces your calculator could do 
More than lut nomes "hagwto" book 
FINGERTIP MATH has useful solutions for 
anyone who does math. 
MM No LCFOWe MUNI 

SOLID STATE EtlCTROeCS 
A Basic Car se in 164 paps. It starts ente a 

description N semiconductors ana Meir 
properties, Me ten luncheon of 
mgrs. and the clarac id li n saü nfators 
and basic Transistor amplifier circuits. It 
then describes the menutuciure of transistors 
in other semiconductor materials and 

denius. The book also discusses Me whole 
lung of semiconduttot devices and ea 

es the applications of integrated air 

e sa No. LC81061 $16.50 

A Basic Course 

INTEGRATED 
CIR any n who 

has e high hol educatn can master the 
structure of venous ingated orouia - 
dical boar, G -polet. MOS. MSI. and Ill 
belmsawith er 

course 
amp of bacio solid fate 

ri 
pult 

acta and 
then 

e egal court 
dotal i Then rann ui rann asten 

S Siebt and Irrcar circuits sr Na LCMat neap 

FELD EFFECT TIANMNITOM 
130 paps. In mis connu volume Yeu can 
get an the precbar data you need on the 
Poly. t tn ito s hedbkl xaine d effect Too ems 
the physical behaviour of the oeld.eMUl 
transistor. and Zhen capons in detail the 
electrical clalun,shcs d field effects in 

nut appiiutions. It also corers the Mel - 

opment of the FET as e circuit element in low 
level linear, pmlime, and power boula 
Set No Ld1071 M1411 

MOSFET IN CIRCUIT DESIGN 
136 ans. This aungnbnae volume pa- 
nda the basic ou educes and background 
required in MOSFET dente and man engi 
neeou The resell of actual wort with 
MOSFET haies and complex integrated ore 

its. the book ranges over the encre field 
from basic theory and operation of M05 
liadeeecb b MOSFET undo in-analog 
moults end MOSFET Woolen combinations 

and inclue a highly deeded descrip 
Iron of an equal MOSFET complex integrated 

Su ek No. LC1310e1 s21.50 

L Texas Instruments DATA BOOKS 
TTL DATA 

WOK 
632 paps. The 
new second edi- 
tion of the ill 
Data Book npro. 

we ride, os 
complete, up-to. 
date information 
araaaw con- 
tuning the con- 
tents 

lins) edition and the 1971 RL Sup- 
plement plus data on 121 new circuits 
The contenu include Dee Detailed sweete 

over 900 Texalnbumenb 
devras types Iudg standard peed 

and hnghhechnalop Schottky clamped 
171, Pro assignment damps of all 

and 
types 

p 
including 

microprocessors, IC data enú 
18510 cross-reference tables, Inter. 
chayubtiry rides, A pessary of cur- 
rent EIA and MEC. aproved terms and 
symbols; Updated MACH IV einel pro 
cerement semifinals, Complete lin 
of TI IC sockets and inleconnection 
panda Margin tabs and elphamrmenc 
and functional indues to setae 
device typas 
SL No. LCG112 114.110 

MOUD STATE CGBEMCATIONE 
Design of CemmueicaSons Equipment Using 
Semiconductors in 365 are TMs eighty 
useful book corers on detail such significant 
advances as lield.ellut Mauston. duel 
ttÌ00siore, high frequency chicon planar 
embanl tr sistors, and germen um planar 
transistors 

neng 
born RF to UHF 

No. Lb101e1 82350 
CMCUIT DESIGN POS AUDIO, 

AM/PM. end TY 
352 ans Stressing hoe end cal cutm{ 
approches, this practical volume is packed 
mg promo new procedures for nlelea typi 

desbnllt covers such rmabm topics 
growl 

es 
design of If stow, neutralised and toners- 
Palmed emptioere. IF amplifier deeps per 
055/15, pectic Mtge examples tor ea ch 

arm 
ch 

marcar TO reamer system. UHF and VHF 
tuners, genial oscillators, vie amplifier 
systems, N automatic lain control. end 

Sr N0. LC111101 modo 
TSANMSTOR CIRCUIT DESIGN 

523 peps Yoe can mh design 
problems quickly and a anelein nth the 
help el tors authantaSae guide which trans 
bas t e most frequently used eenn of 
transistor tMeoq into Snitch <duoons and 
gem you e Inge number of circuit examples 

met clan, easn.to'rollow design praedia& 
II Slasufianll commercially averleble ten 
embers. ehung their relationship to each 

other and lo te five basic fabricator, nhei 
lt ques 

- 

anddernonoebanoo illustratesdeowir 
sheets 

circuits, dents te tor measuring 
Ironostor chareoe sties 
Ma No. LCM121 827.50 

TETE OPTO- 
ELECTRON. 

ECM DATA 
BOOK 

368 pages. 252 
devices plod 
ing 
emitters. photo- 
detectors. opto. 
couplers, a 

sor /center ar 
rays. visible. 

lighremrlli,g diodes, ersale displays. 
advanced opto products, expanded 
glossary of terms updated ec 
ordeno mm recen) lEOEC Guidelines 
hechan$abilrry pide fisura over 

800 opto detects 11 applications aM- 
cles on magemosuch as odnn 
teory, nl nnmques end 
Sena reliabilityn 
MM No. LCCM230 ELM 

SEMI- 
ecONOUC- 

MEMORY 
DATA BOOK 
212 pages. 
Detailed sacifil 
cabans on Ill 
memory prod. 

dreg 
61 tsMPS RAM. 

TOMS and Shift 
Reenters; 43 ITS RAMS, ROMs and 
PROMS; 7 (CL RAMS. PROM. Plus 
summary M 
complete meoohemull date for allraaítr l 
able packages typa. glossary al sym- 
bols and terms used MM memory intr. 

grated churls. updated 38510/MACH 
IV Procurement Soc ficeben. 
Mk Nb. LCC$$Ó M1.6 

MKICON SEMICONDUCTOR 

Prasenbng the first 
MOl 

cderee 
of elbcoe from the semiconductor 
standpoint. min comprehensive volume 
fully explains Ore use of silicon In 
transistors and integrated prowls, It 
brings topther information on silicon 
menufecturina, cesfing processes, 
create! Roam and onenbbon, doping 
procedure,, t &Husise, electrical and 
optical properties. and metallurgy 
Mk No LCn131 123.50 

Trrdekaep 
and 

MW$del ngpCireWte 
mis data book brings you e compete 
sett contained discussion d transistor 
smtching urcunb. It describes electri- 
cal chasm nsdCe d transistors and 

en relates these camotenshcs to 
switching cirait performance. 
Elk No. 4111111 sosie 

DESIGNING MTH TTL 
INTEGRATED CIRCUITS 

32r ages Destined lot anyone n 
o ern in mec plannrnl ana design It 

lemilrmites the reader cito the <Mme 
771 family, coming not only denim 
philosophy. economics, 
bons, and Mech sal Cr M performance Me 
haies, but many practical applica 
fions of te circuits in Wet systems. 
The authors provide a amprehenoie, 
ooermew el the whole field of metal 
systems and gee even the armband e 

clear 
fnction may bye nmelemennd casing 

771 Integrated Ci nuits In Mo. LCM111 seas° 
MOs/ LM DESIGN end 

APPLICATION 
320 papa mis Invaluable ara corers 
the important lepers M th< latest de- 
velopmenb in the said -sexe elm- 

braie - meat oside amncandunors 
/ lain scale integration. It coven chan 
a motu and technology os MOSFET. 
relaocliole Moonlit, and inverter 
and Mahe logo configurations, to name 

kw 
S a Na. LCMIn IMO 
M9ECOIDUCTOR MMORY 
DESIGN leed APPLICATOR 

hence. nie, 
This book 

al he storage alunchoes 
and the design ana eppiubn of ami 
conductor components for 
lewd Basle Pas and techniques are 
presented in 
dersteod clearly fand used by designers 
working on complete systems 

S W No LCMI171 $06.00 

samicoNoucr 
AWI Nsod 
INSTRUMENTATION 

A any illegal& working ride to 

excellent volume 
rings 

n, 

you up to ate on all the latest ,tors in semiconductor measure- 
ment, aulyms, n end defect detection. It 
details important -hand -me -down' 

ihods seldom, il ever. published 
before. The riel rarely of spook 
nu col lechntques e 

ambled ensures that you n lend the 
st approach to any gran problem. 

S W hep LCM1661 MIAS 
SOFTWARE DESIGN FOR 

Here is 1 OPRO 
MICROPROCESSORS 

ware 
guide that makes micro processor soft- 
ware simpler to understand and open 
to apply rra learn basic aies. surly 
basic machin erchlhchire end look in 
deal at inscuchons as will as ad. 
dressing. Included are basic concepts. 
how to build software, support and donc 
menatin fo software, mechanics of 

programming. and microprocessor 
design 

Nn $12.16 

THE 'TRAN- 
SISTOR end 
DIODE DATA 

WOK 
1,248 pages. 
800 languor 
types -ern 
unction. multi- 
unction. uni 
unction. ana 

'aMeM00 tram 
Mgrs. 500 ulna 

con snitching rectify 
ig. voltage Yae 
bleupacitacu, and 

e diodes, as well ce mule eleer d ode 
arrays end merges. iguana! hafts 
de chip CMruteneabons. 
Mk hep. LCGI$1 87.96 

MOO and SPECIAL-PURPOSE 
EIPOLAR INTEGRATED 

050518E dad R-F POWER 
TRAJ0IROR CIRCUIT 

DESIGN 
Divided into four para - MOO Inte- 

grated coeval, social -purpose binder 
ICs, field geed transistors. and radio. 

frequency ewer transistors. Coors 
important areas of memory, trrwnals, 
mlalaton, and tntrrconneCSeg m in 

led eg. And ten eamroas a broad 
seledion of special Apelar ICs. The 
volume Zhen bens to major erns in 
w hich the FET le 0044 and finally es 
plains the use of power transistors In 

SLtuned and single-sidehand emplifiers 

Na Ls72301 $15.00 
ELECTRONIC POWER 
CONTROL end DENTAL 

This volume Soiled inlo ten brow 
applications areas (power control and 
lilial processing techniques). In the 
fin- anchen, rectifiers, Alasadtr, 
power rrensisort programmable un 
tuncoon nansisbrs. loch metal end 
the control of light through sand are 
examined. Section Imo defines and 
groups micropmuuors and microcom- 
puters end axas into such peripheral 

devices and circuits as programmable 
mad-only w mon p 

cess memories, 
, nt randomabinary 

end Mrmal 
rate multpmele, priority encoders. 
numerical displays. ana a universal 
asynthronous / transmitter 

r No. LCM2411 MUM 
LINEAR and INTERFACE 
CIRCUITS DATA BOOK 

680 pages ahem r 'Il b d omplee 
specifications n 11 -s 75 sere I 

MOS Interface. date tansmission, 
magnet& memory, perrpMsal driver 

interface cpnutS.l.o uded arree cop ve 
and psiti. volage regulators, differ. 
anal comparators, hoe's. lin envers 
and receiars, memory Interlace, sense 
amps es well as complete cross rear 
mu guide. both numerical,' and by 

facner. 
SW No. LCG151 53.16 

IN POWER 

MICTOS 
II r5TA BOOK 

pales. Gee- 

ad enium 
con power 

slats, 

is. tildet 

e 

power 
modules. 

5gbnoter ed lma 
c power 

é.s. mom 

IMglns. last 
Ins. aim 

7 types, cod 

metal 
can endderen. -lY and 1NIA 

metal can spe Wale .:lids 
Mk Mo. LOGEI 5188 

TIM LINEAR 
CIRCUITS DA, 4 BOCK L 

368 paps d samba amplifiers nn 
eliding new I FE' ine, Maims. differ 
enoal umaato m 4e regulators. 
and special lend >M Vudi.5 moo 
liane epilog :.wlt-nes I,Miously avail. 

tele only as hylie e mil. Updated 
glossary of teems and MniSono, Ne- 
ely 

ili 
mimeo. and ,step' -m inherchanp 

cal dab,l and Muriel -formatioafat 

S 
II available IMs+p rtes v 

M Ns. LCCAMI $2.16 

B IPOLAR MICRO CRAMMER 
COIPONEN71', IUTA 500K 

This date book maw a a series N 
nigh compeuty t-pda Mpbl building 
blocks designed mace Ily for ample 
me 1 uns high persrme .e computer m 

system. A. reed are the 
745481 and to :AP9h IO Mlcraple es. 

SIR No. LOCU7S 12A6 

TIE MOP S& L DRIVER 
DATA M'. NC 

Taal rnlormedap am punt eppbn 
bons al ple.e p dleral drivers 
and inter, p.stoe e nntercmye- 
abnliry Redo. won information, 
mechanical dam on iAiemdual dab 

Aeeü. Roomer uem -IK5n in one 
book. 

5Mo No. LCCNO 32% 

BASIC ELSCIIa I0Y Mai DC 
GRIMM 

Ove' 1.000 pap. 4 W hall of Mis 
book is deep.] I R red through es 

pies with eA cop saunons 
Many student kerns I electricity 
and DC cimulb Met aie from prob- 
lems of this son Sc. -b must often 
buy an addition' bee T *Min extra 

heed through -r. Honer, e 

wits musty d orrba with solutions 
minded it the r cl this tep for 

You, 

minded 
and in e la et e al the end of 

M1 lesson 
Mk No. LCWwr $15.18 

FAIRCHILD DA 
MOS / CCD DATA BOOK 

W.IO over 500 pages. Ina data tend proeraes 
complete technical information an Fan 
colld's lull lines of "N" and "P" Chenal 
MOS, CMOS, and CharCooped Deices 
(CCD) Included wpm not only the entire 
CMOS serin. but also IM complete MOS 
Memory. Microprocessors and CID lies of 

DFairchild 

a No. FSB0100 M.1S 

LOW POWER SCHOTTKY end 
MACROLOGIC TTL 

na an m.pin listing of the complete 
504705 serin. 9LS series. and mnLolen 

(RO0 series). Incuses numeric& index ni 
derios, 551 sguide repaument guide and 

guide seleloo de by ndon, as well as 

and sheets on Ill, MSI and Tl mecrdryrc. 
Sa No. FSm101 $1.75 

LINEAR INTEGRATED CIRCUIT 
DATA BOOK 

Complete technical data on FmmMles lull 
1,w of linear integrated circuits. Selection 
gu M by lunation. a linear interested circuit 

s reference with 1000 demces and their cross 
dirnl replacements or 

ec deia. and a padan cross 
nearest 

b determining Humant padaemg wrinnn 
the Indust,. Canned are voltage repula 
torm operational amplifiers, voltage MI 

orPea and comparators, duals end quads. 
aeu and receivers erode and transistor 

drays. AMIN and 

receivers, 
replacement types. 

sense amps ek 
Sa No. memos $6.95 

POWER DATA BOCK 
Contins basic parameter tnlormation tor 

each device. industry tepe numbers as cell 
1 Iv/child's nearest equivalents, an ara in 
Imam, replacement para for old designs. 

Also information on technology, ale oar 
elleg ara. ....Oedema. &charges ana 

mal sinking ad reliability 
SW No. FSB0100 MAO 

BIPOLAR MEMORY DATA BOOK 
This data book includes Selection rides ana 

reference on RAM'e. PROM's, and 
ROM's as well as selpnan guides by tune 
ban. MOO memory product guide and cross 
reference It Includes Naval flpncterieOcs 
co broder memories, OIL Static Memories, 
TTL Static Memories, Tit Dynamic Memo 

Sand Mecrolowe lk No. FSBnM 12.50 

MACROLOOIC BIPOLAR 
MICROPROCESSOR DATA BOOK 

Mrnopnogammmg rs e tracheal method for 
implementing as many system functions as 

possible mon -cri raised " logo 
which Is controlled by crnstrudnons' stored 
in memory Rumerral mal of devices. 
wittier by motion, and memory prod 

Setselector guides 

No. FBB0100 $3.95 
INTERFACE DATA BOOK 

Neal srnats ttanomiseed any drsance, 
must enter the analog world of transmission 
lines belge arriving at Meir digital destin. 
lions. Therefore, specnet attention should be 

given to the interfete between the digital and 
analog areas Comp010 rnformationonl 
rivers and receiaas dual, tnple. and pad, 

differential hoe drivers end receivers and 

Shen anoFSB01(16 ALSO 

TA BOOKS 
FS USER'S GUIDE 

This book rs an in depth deuriptian of the 
Fe componen. II includes a detened sped 
ruhon of each dente nnnuann{ signal tim- 
ing. System configuration rae eso din 

Ssed 

IM No. F'SW107 el 0.00 

Fe GUIDE TO PROGRA551NG 
The Guide to Programming is an introduction 
to machine 'engage and assembly language 
programming for the 18 microprocessor 
system 
MM No. FS110101 710.00 

FORMULATOR USER'S GUIDE 
This book describes hag to use the Ferrchnld 
FORMULATOR system to convert source pro 
enam renege in FB assembly language. into 
oblott 

renege 
programs which can be debugged 

under soRwere control 
telk No. PS00101 $10.00 

FORMULATOR HARDWARE 
REFERENCE MANUAL 

This bal presents an m.depth fedora l de 
5011000. of the FB FORMULATOR System, Ito 
component subsystems and phone! upabil. 
Ille, mdable through subsystem module 
catins. The technical aestdpmn includes 
general lundronl characte1stres. theory of 
openahn and detailed description of utter 
lace mgnahs 

Stk No. 00511/110 112.50 

ADVANCED MICRO DEVICES 
MICROPROGRAMMING 

HANDBOOK 
With Irrt advent of the AM2901 

Bit. Microprocessor slice, and the 
M12909/4M2911 Maler Micro 

grade the peeelormmence or eeleño'Mner 
can up- 

grade nm 
ptewnl n systems, 

technology 
,dinge d Me 

latbst smMe two in LOW POWER 

utilise 
se a 

new concept 
mace devices nowt 

lom, erto a nw anent m machine dennn Oct 
cam to mir design enehridn. inn technology 
called Mrt' mine. 

VIM 

A MCROPROGRAaaEO 16 MT 
COMMIS 

A complete application nos looaa 16 bol Sompulel 
Included ere specifiu5ans. architecture, machine 

instructions arntheeuc logo umL progam corso& 
unit. 

memory system, 
interrupt and control unit, 

purer 

memory the state machine and com- 

stk No. AMB0401 15.00 

AM2900 LEARNING and EVALUATIBN 
KR LINERS MANIIAL 

AMC has decgned 
a 

educational loot Inc 
ab AM2900 &sluon and lemma kit to be used by 

the demin coilmar Iamml minaprynmmins 
The purpose of mis Ail Is to introduce be design 

engineer to several of te circuits in the AM2900 
bipolar microprocessor family and as an msnuo 

bocal tool for the engineer laced enta fen first me 
reprogramming lob. This book Includes ¡Magee 
bon. understanding the basic theory of wimdm 
elearning lcog &serlpnon of operation of the AM2900 

para 1 

and evaluation rot eceembiy of the Ait 

mg complete schematic drawings 
IM hit, along 

lk Ne. AMMtOI 87.E 
THE SEO /S010A MOB 

ECBOMIOCESBOR MANDEOOK 
Wailed descriptions of the 8080A central tames 

systtemmiconlnellers. 
sTsoocp iat 

mpnannmaVoulput 
interfaces are then presented followed by 2 groups c 
al support circuits Following these Is a complete 
chape an memory devices and IM selecSon of 

application notes 

Sa No AI/O03 87.95 

SCHOTTKY end s011 POWER 
SCHOTTK Y MPOLAPIIII IOSY LOGIC 

This date took actin. et- 00 &emotion in 
auanng the nigh perrornao.xIM RS) low power 
cAastky MSI circuits. ream .5X74101 lag 
pager oche*, MOI oven). es. weed coholty 
MSI circuits. eppruba r 4a. es LS products 
ana desman ana ordering media m wind package 
outlines 

Ilk No. AMEOTM 7KNI 

including MAS 
/LM 3A-A II ,50K 

lion dingos nd uMD.r 
and al indexe vet 

makes Mis data book a corTled cd Sandy refer. 
u Contains sabc sW YM Access Memo ne 

(256. IS and 00. One-aie e RAY RAM. 21( 
FROM, Dynamic and Sub SP mamsters, FIFO 
Memories and eompin M rap -essor end sup. 
Port moults 
Sa No. MANGOS 85Á6 

DESIGNING WITH OPERATIONAL 
AMPLIFIERS 

320 aAnsic endoes lo all users of opts 
haul ewpliinen this InlormaSon pacSed 

meal 
recreate ;uncles numerous designs Mr IN 

Y used cirmia - Complete 
nth espananon eh each circuits odraoon 
and adaability to other epgiueons. The 
practical limitations Si each eppliutons are 
defined and the pertinent design equations 

m presented to permnl rape selamn of 
components for spufic drformence chorea 
noshes 
BP No. MSI0900 $17.30 

McGraw -Hill 
pFUNCTION 

CIRCUITS: 

288 pans. 
F 

Rare e e complete reference te 
the ton array of modern analog function cir- 
cuits. The euton begin wind a discussion of 
Une fundamentals el adrebonel emehiers. 
Hahn. not only their babe charestensocs 

d applicabns, bel also agleam{ e handy and 

lo many commonly used formulas 
and graphs. They Men describe the role of 
Me bipolar transistor nt only in building 
leg- ampinbm. but peso in the 0oslrucbon of 
amples lonSon omits soh ao mule 

Oilers dmders. end rms conveners. 
Se Nb MN e1 $19.50 

MPCOMP TEKS lop ENGINEERS 
and SCIENTISTE 

353 ages. Tirs book introduces engirims 
and scientich to the principal lofons of 
minicomputers and minneompuaton. Il is 

to Rea its readers understand te 
teanulacbreii Innate better, to make in 
lgenl choices of minicomputers. pen 

&Mels 
a 

n 
application areas. end Mus to 

aise 
the exception! aselbtbes of this 

BM No. M1E0002 325.45 

With every order, you will receive, free of charge, our new 
nensive1977fall catalogue ( MOO value),listing 

complete descriptions, illustrations, Ed special monolithic 
pricing on over 10,000 items. 

Only the beet guano , most informative books have been 
hand chosen to provide authoritative specific information 
on all pitases of semiconductor technology. 

Sillconix H Incorporated 

ANALOG SWITCHES end THEIR 

The ogee of this book o b mce the reader to 
FET analog swiMes and familiarise him with the 

switch 
that the 

pernmense Contained rsen introduction 
to PET switches. switch and driver circuits. muIS- 
plecint sempeand-hod circurb. "N" pats 
fillets, meal conversion u inn analog switches 

d complete applications lolormaho. 
SIs No BEM000 $.00 

LM DESIGN CATALOGUE 
Males to digital conveners, tuning and linear 
products, complete this dab book with all inn 

on required an SIR dlgl end / -1/2 aryl Ant 
e ran on , as well as eagle.. nobs end design 

ardc for Jilin voltmeters etc Dung slop eatohes 
and dual set pant Seer /canter as well as be 

ciaperer LED Masher and mgtiunon Pa, 
make this dab book a very comprehensive refer 

Se No 61110301 $495 
ANALOG SWITCH DATA WOK 

Complete speoficabons on Magog Switches, drr- 

Silconit 
FET 

industry nldeaderl.ed Innncelor of 
the Analog Switches ell contained In this connu 
data book 

S1k No. SIGTIO 54.95 

ll 

UNITRODE 
UNITRODE SEMICONDUCTOR 

DATA WOK 
500 paps. Contains detailed information on the 
following Unitrode proanl series r tilers 6 lee 
nfier assemblies, NV steaks. single e three phase 
lull wan bridges, power tenors, Peasant voltage 
suppressors. standard A m.direaronel eeners 
Power snitching hoisted. power dannn$tons: 
programmable unilunction transistors. SCR's. 

s and pin anodes. IN end 2 e an num. 
Peg as well as application notes and nchagne 
dace 

she No. U100400 86.95 

RAYTHEON 

RAYTHEON LINEAR INTEGRATED 
CIRCUITS 

Winn complete manufeflurers cross reference 
guides. UM comprehensive data book incorporate 
mammal amplifiers, precision, high pin intro 
mentabon, hush performance pads el[ Also In- 

eluded wide band amplifiers. rcgsbve end pmiove 

Ecluee 
reglators, dual tracking comparators. One 

nven and receivers, as well a special functions 
such as oluge to Inoue, convener 
Mk No, RA00600 01.95 

9PTELE 7Y ME 

SEMICCNVDJC OR 
JFETAPFLICAI ICI. and 

SPECIFICA I0M 
Nobody has ever assembled a 'w s comprehen- 
sive manual con mo containing all e roble inform. 
um n1101'5 not until ne.. Ie -led are cross 
reference and substitution der N" and "P" 
<Panne, duel FErs, current ma package out- 
mes and complete eppiot e 

see Neu TEBE750 e 
K. 

145 

SOLID ETA RI 1ENT1FIC 
CMOS'T' 5E IS DATA 

Complete tchniul data k MN ..00 serres al 
CMOS tnlalrated cironts Oned mien Informe 
ton and family chanci Isb em amide a loon 
aaton for effectivelyuhiaine Me niduel Mice 
dab sheets Selector auk r ass reference 
information are included tor me he ask of ram, 

plemenlinl system design ern- le and eonomi 
catty 
Se No 88110600 MAO 

MCROCGPUTER _ 081 OmeNTS 
inn del book conalns e «9" cesoipion of 
the 2900 family, preseneed n lb arm of a data 
she& Where andthonal Moab i re to 
is ly esplein the lunette. $I le 

moivure, 

a user 

pehaetons infornnatioonn .eu 
r ewes and sp. 

MEMORY products (PROM 
, M 

RAM's) 
BIPOLAR 

Mon an Integral part of a 9 e & AR MICRO - 

,OMPhTER design 
SM No. RAB0601 $2.00 I- Ittllllllllllt 

Active Electronic Sales C 
P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 Telephone Orders 8 Enquiries (617) 879-0077 New Catalogue available on re quest 

NOW IN CANADA 5847 Farrier Mt. 44 FMMksn Dr -Unit 25 MINIMUM ORDER $10.00 * ADD $1 JO, -0 COVER 
2 Locations Montreal, Quebec Roadela, Ontario POSTAGE & HANDLING * Canadian cumin 's add 30% TN. (514) 735$420 Td. (418) 877.4287 for duty and handling. All federal and provú cla :axes extra 
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WIREWRAP .. 
Cut 8 Stripped 430 Kyner Wire 
In Red, Yellow. Blue. White, 
Green or Orange. All lengths 
overall. 1" strip on each end. 

toe Soo 1500 

3" e2 2.60 471 
.99 2_a1 5.12 

4' .90 300 5.52 

44" .94 121 5.93 

5" 66 342 034 
SK" 1.02 383 6.75 

a" 1.06 163 7.15 

1.10 4.04 757 r 1.14 4.24 7.99 

74" 1.19 445 6.39 

B" 1.23 4.65 6.60 

Aa51 inches 10 41 .62 

O 2501E RoOS 54 00 10/530 ninon 

HOBBY WRAP TOOL 

250 2'A" 
250 3- 
250 3'A" 

100 4'A" 
100 5' 

Gold Wire Wrap IC Sockets 
High Quality Closed Entry Type 

/. 
B 44 
14 .39 

16 .42 
16 .70 

22 1.30 

24 90 
28 1.30 

40 1.60 

10-24 25-99 100-199 

40 .36 .34 

.37 365 .35 

41 39 .37 

B5 60 55 

120 1.05 .95 

65 BO ]5 
1.20 1.05 .95 

1.50 1.30 1.25 

We also Stock: 
Wire Wrap Boards 
7400 & 74LS00 IC's 
Processor Support Chips 

Call or Write for catalog 
(2131 797 -4002 or 797 -4007 

Orders under 510 or COD's 
add $1.00; other Orden 
shipped UPS ppd. Bank 
Americard and Master 
Charge. 

Hand Wrap UnWrap Strip Tool 
$5.95 with $2 free wire. 

Page Digital Electronics 

1701 East Orange Grove Blvd 

Pasadena. California 91104 

CIRCLE 22 ON FREE INFORMATION CARD 

New IC's 
TI SCR array 

IC transistor arrays give us experimenters 
the illusion of being custom integrated- circuit 
designers. The packages make neat final 
circuits and the average cost per device is on 
a par with discretes. 

TI's TCP2410 has eight SCR's arranged in 
two groups of four, Each group has their 
cathodes tied together and brought out on a 

single pin. Gates and anodes are brought out 
to separate pins, accounting for all 18 termi- 
nals on the DIP package. Eight holding - 
current resistors are on the chip to keep the 
external component count down. 

The new SCR array is designed for use as 
display latches, analog switches or crosspoint 
switches. In the last application, crosstalk 
must be a minimum. Crosstalk is down more 

TI TCP2410- TCP2411 SCR ARRAY. 

than 90 dB at 1 kHz with 600 -ohm sources 
and loads. 

Voltage ratings are 50 -volts absolute 
maximum and 20 -volts operating. The 

holding current is guaranteed under 100 mA 
and is typically 350 AA. 

In 100 to 999 quantities the price for both 
devices is $2.95 each. Texas Instruments 
Incorporated, Box 5012, Mail Station 308, 
Dallas, TX 75222. 

Ultra- stable oscillator 
Plessey Semiconductors' SL680A Crystal 

Oscillator Maintaining Circuit does not 
significantly affect the frequency stability of 
an external crystal. 

THE SL680A CRYSTAL OSCILLATOR main- 
taining circuit, by Plessey 

The bipolar IC oscillator works at funda- 
mental or overtone frequencies between 100 

kHz and 150 MHz. Sinewave voltage or 
current outputs have distortion products 
down more than 40 dB. Internal AGC main- 
tains constant output level and limits crystal 
drive to about 0.1 µW. 

Plessey Semiconductors, 1674 McGaw Av- 
enue, Santa Ana, CA 92705. R -E 

UNIVERSAL 4K x 8 MEMORY 
BOARD KIT 

$74.50 
32- 2102 -1 fully buffered, 16 address lines, on 
board decoding for any 4 of 64 pages, standard 
44 pin buss. 

I EXPANDABLE F8 CPU BOARD KIT 
$99.00 

featuring Fairbug PSU.1 K -of static ram, RS 232 
interface. documentation, 64 BYTE register 

CD4026 - $1.25 CD4046 - $2.20 

4K BASIC FOR FAIRBUG F8 
on paper tape $25.00 

NEW COMPUTER INTERFACE 
BOARD KIT 

Kit allows you to interface serial TTL to 
RS 232 and RS 232 to TTL. Four of these are 
supplied with kit, you can run up to four de- 
vices on one TTL or four separate TTL to 
RS232devices. Typical use: you can use your 
computer ports to run an RS 232 printer, video 
terminal and two other RS 232 devices at 
once, without constantly connecting and dis- 
connecting your terminals. Example: out 
store to printer -voltage requirement +5V and 
+5-V or ±12V depending on your RS 232 
device. We supply - board, connectors, docu, 
mentation and components. Sorry, we do not 
supply case or power supply $49.00 

02¢. FIGHT 
COENI F ) 

P1 RA 
FLAT (:Alit F 

ELM ;013 S0 

DIP SOCKETS 
8 PIN -.2224 PIN - .40 

14 PIN -.2528 PIN - .50 
16 PIN -.2840 PIN - .60 
18 PIN -.30 

M30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 
100751.40 

2/08-8K EPROM $24.95 
2522 STATIC SHIFT RE6 5 195 
2513 CHARACTER GEN S 9.95 
2518,HEX 32 BIT SR S 3.50 
21021 1024 BT RAM S 1.29 
5280 4K DYNAMIC RAM S 4,75 
MM5202A UV PROM.. S 6.95 
MM5203 UV PROM. S 6.95 
1702A UV PROM . . S 4.95 
52044K PROM .. S10 95 
AY. -1013 DART 6.95 
LIGHT ACTIVATED SCR's 
TO.18,200V IA. S 1.75 

PRINTED CIRCUIT BOARD 
4.1:2 x6 -1,2" SINGLE SIDED EPDXY 
BOARD I. 16" the, .k unetchect 
3 .60 ea. 5/$2.60 

7 WATT LID-65 LASER DIODE I R $(195 

2N 3820 P FET . . 

2N 5457 N FET 
2N2646. . 

ER 900 TRIGGER DIODES 
2N'6028 PROG. UJT 

s 45 
$ .45 
$ .45 

4, 51 00 
S 65 

MINIATURE MULTI TURN TRIM POTS 
100. 500, 1 K,2K,5K,10K,25K,50K,100K, 
200K,500K 1 Me. $75 each 3/52.00 
7UL ITU N -'IT - Similar 10 towns 
3010 style 3/16 "x5/8 "x1 1!4 ". 50, 100, 
1K, 10K, 50K ohms 51.50 ea.. .3/54.00 

VERIPAX PC BOARD 
This board is a 116" single sided paper epoxy 
bord, 4', "26 -," DRILLED and ETCHED 
which will hold up to 21 single 14 pin IC's 
0/ 8, 16, or LSI DIP IC's with busses for 

Power supply connector. $4 05 
MV 5697 YELLOW -GREEN 

BIPOLAR LED '. S .90 
FP 100 PHOTO TRANS S 50 
RED, YELLOW, GREEN or AMBER 

LARGE LED's 6 /$1.00 
1L -5 IMCT -21 $ 75 
MOLEX PINS 100/$1.00 

1050 /58.55 
10 WATT ZENERS 3.9, 4.7, 5.6, 8.2, 

12,15,18,22,100,150 or 200V . ea. S .60 
1 WATT ZENERS 4.7, 5.6,10, 12, 15 

18 or 22V .... ..... ea. S .25 
MC6860 MODEM CHIP $9.95 

Silicon Power Rectifiers 
PRV 1A 3A 12A 50A 125A 

100 06 .14 30 80 3 70 

200 .0 7 .20 35 1 15 4.2 5 

400 09 .25 50 1.40 6.50 
600 11 ,30 .70 1 80 8.50 
800 .15 .3 5 90 2.30 10.50 

1000 20 45 1.10 2.75 12.50 

=IIDEILIMILIIMMIIMMENNEMPESIDNIMMII 

LED READOUTS 
FND 359 C.C. -4" $ .50 HP 7740 -.3" C.C. $1.25 
FND 70 C.C. .4" $ .55 MAN -7 -.3" C.A. $ .95 
FND 503 C.C. .5" $ 85 NS 33 -3 dig, array $ .75 
FND 510 C.A.. 5"'. .85 s 7. 7 C A .6" '.1.9 

SILICON SOLAR CELLS 
2%" diameter 

4V at 500 ma. $4.00 / .2V at 200 mils $2.00 
REGULATORS 

309K 5 .95 340K-5,12,15 
723 $ .50 or 24V. . . . .$ .85 
LM 376 . . $ .60 340T-5, 6, 8, 12 
320K-5 or 15V 51.40 15,18 or 24V$1.10 
320T-5,12,15 78 MG $1 35 

or 24V $ .85 79 MG $1 35 

RS232 DB 25P male $3.25 
CONNECTORS DB 255 female $3.95 

Terms: FOB Cambridge, Mass. Send 251 for our catalog featuring 
Send Check or Money Order. Transistors and Rectifiers 
Include Postage, Minimum 145 Hampshire St., Cambridge, Mass. 
Order $5.00, COD'S $20.00 4 P.O. BOX 740 

SOMERVILLE, MASS. 02143 TEL. (617) 547 -4005 

TRANSISTOR SPECIALS 
2N3585 NPN Si TO-66 . . S .95 
2N3772 NPN Si TO -3 . . . . . S 1.60 
2N456A PNP CE S 75 
2N4908 PNP S. TO -3 S 1 00 
2N6056 NPN Si TO 3 Daihmlion $ 1 70 
2N5086 PNP TO.92 4/5 1.00 
254898 PNP TO.66 

- 
. . S .60 

2N404 PNP GE TO.S . . 5/S 1.00 
2N3919 NPN Si TO-3 RF S 1.50 
MPSA 13 NPN S. TO 92 3/S 1 00 
2N3767 NPN Si TO-66 S 70 

2N2222 NPN SI TO.18 5/5 1.00 
2N3055 NPN Si TO-3 . . . S .70 
2N3904 NPN Si TO02 . 

- 

5/5 1.00 
2N3906 PNP Si T092 . . 5/5 1.00 
2725296 NPN TO-220 S .50 
2N6109 PNP Si T0220 $ .55 
2N3638 PNP TOS 5/S 1.00 
2N651 7 NPN TO.92 SI - . . 3/S 1 .00 

TTL IC SERIES 
7400- .14 7445- .15 74150- 
7401- 14 7446- .65 74151- 
7402- 14 7447- .65 74153- 
7403- .14 7448- .65 74154. 
7404- 18 7450- .15 74155- 

7472- .29 74157- 
7473- .29 74161- 
7474- .29 
7475- .45 
7476- 
7480- .35 

8 .62 
.87 

777744448889653---- 

.30 
1.85 

7490- .42 
7491- .58 
7492- .43 
7493- .45 
7494- .70 
7495- .65 
7496- .65 

74107- .28 
74127 - .33 
74123- .65 
74125- .40 
74126- .40 
74132 .67 

7405- 18 
7406- .25 
7407- .25 
7408- .18 
7409- .17 
7410- .14 
7411- .20 
7412- .20 
7413- 39 
7414- .63 
7416- .25 
7417- .25 
7420- .14 
7425- .25 
7426- .22 
7427- .25 
7430- .14 
7432- .25 
7437- .21 
7438- .21 
7440- .14 
7441- .70 
7442- .40 

90 
60 
60 
95 
70 
58 
85 

74163 .80 
74164- .95 
74165- .95 
74173- 1.20 
74174- .95 
74.175- .82 
74176- .75 
74177- .75 
74780 .65 
74181- 1.90 
74190- 1.00 
74191- 1.00 
74192- .83 
74193- .83 
74194- .85 
74195- .52 
74257- 1.25 
74279- .87 
75324 175 
75491 .65 
75492- .65 

MINIATURE DIP SWITCHES 
CTS -206.4 Four SPOT switches 

in sne m ntdip package. 51 75 

CTS 206.8 Eight SPOT switches in a 16 
pin DIP package. $1.95 

5.8V SPST Miniature reed, relay , normally 
open, 330 Ohm coil reolstance. S. 75, 3/S2 00 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPDT $1 20 
MTA 206 °PDT $1 70 

SOLID STATE SALES 

Full Wave Bridges 
PRV 2A 6A 25A 
200 75 1.25 2.00 
400 
600 

95 
1.20 

1.50 
1 75 

3.00 
4.00 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS $ 7.95 
Si 1020 G 20 WATTS . 515.95 
Si 1050 G 50 WATTS 527.95 

TANTULUM CAPACITORS 
22UF 35V 5;51.00 
47UF 35V 5 51.00 
685E 35V 55100 
1UF 35V 5,51 00 
220UF 20V5,S1 00 
33UF 35V 4/51.00 
4.7ÚF 15V 5/51.00 

6.8UF 35V 3.100 
22UF 35V S 40 
30UF 6V 5/$1.00 
33UF -SSV S 40 
47UF 20V $ .35 
68 UF 15V $ .50 
10 UF 25V S.25 

M/001 ALARM CLOCK CHIP 55.75 

74LS 
SERIES 

741-500 - .23 
74L502 - .23 
74LSO4 - .28 
74L508 - .23 
74LS/0 - .23 
74LS11 .23 
74LS13 - .50 
74LS20 - .23 
74LS21 - .23 
74LS22 - .23 
74LS27 .27 
74LS30 .23 
74L532 33 
74L537 .37 
74LS38 .37 
74L574 .49 
74LS90 .95 
74LS42 .88 
74LS73 - .40 
74LS74 - 40 
74LS76 - 40 
74LS90 - .89 
74LS92 - .85 
74LS93 - .85 
74L5109 - .50 
74L5112 - 43 
74LS113 43 
74LS114 - .43 
74L5132 - .80 
74LS138- 72 
74L5139 72 
74L5145 - 1.15 
74LS151 - .98 

74LS LINEAR 
SERIES CIRCUITS 

74LS153 - .93 LM 308 .95 
74LS155 - 1.40 LM 311 .95 
74LS157 - .98 LM 318 .35 
74L5160 1.02 LM 319 .95 
74LS161 - 1.02 LM 324 .05 
74L5162 - 1.02 LM 339 .10 
741_5163 - 1.02 LM 370 1.15 
741_5168 - 1.10 LM 377 2.50 
74L5169 - 1.10 LM 380 .95 
74L5173 - 1 39 LM 381 1.25 
741_5174 - 1.05 LM 382 1.25 
74LS175 - 1.22 LM 537 2.50 
74LS190 - 1.50 LM 553 2.50 
J4LS791 - 1.50 LM 555 .44 
741_5192 - 1.75 LM 556 .85 
74LS193 - 1.75 
74LS195 - 1.25 560 2.00 
74LS196- .99 565 1.10 
741_5197 - 99 566 1.50 
74LS257 - 1.35 567 1.50 

74LS258 - 1.38 703 
26 74LS266 - 38 709 
.35 74LS365 - .66 710 

74LS366 - .66 
5 ]<1 C or V - .3 

74LS367 - .66 

74LS368 - 747 - .85 .66 
74L5390 - 2.20 LM 1310 - 2.50 

LINEAR 1458 - .60 

CIRCUITS CA3046 - .75 

LM I01 -.75 CA 3047 - .95 

LM301/748-,31 3900 - .49 

LM 307 - 30 8038CC - 3.90 

TRIACS SCR'S 
PRV IA 10A 25A I.5A 
100 40 .70 1.30 .40 
200 .70 1.10 1.75 .60 
400 1.10 1.60 200 1,00 
600 1.70 2.30 3.60 

6A 35A 

50 1.20 
.70 1.60 

1.20 2.20 
1.50 3 00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM ,5 
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JUMBO DIGIT CI-0C' 
A complete Kit (less Cabinet) feat 
six .5" digits, MM5314 IC 12/ 
time, PC Boards. Transformer 
Cord. Switches and all Parts. Id 
in Cabinet II 

Kit #5314 -5 $1995 2/ 

JUMBO DIGIT $995 , 
CONVERSTION KIT 

Convert small digit LED clock tc 

.5" displays. Kit includes 6 - 

Multiplex PC Board & Hook of 
Kit #JD -1CC For Common Cate 
Kit #JD -1CA For Common Ano 

cia....... NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 
TAKE ADVANTAGE OF THIS NEW STATE -OF- THE -ART COUNTER FEATURING THE 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 
REVOLUTIONARY LOWER PRICING! 

SIZE: 
3" High 
6" Wide 

5' 2" Deep 

1'I LBS. 
COLOR: 
BLACK 

FACTORY DIRECT PRICES 
KIT #FC -50C 60 MHZ 
KIT #PSL-350 350 MHZ 

KIT #PSL-650 650 MHZ 

MODEL #FC-50WT 60 MHZ 
MODEL #FC -50/600 WT.. 600 MHZ 

COUNTER WITH CABINET & P.S 
PRESCALER NOT SHOWN] 
PRESCALER ]NOT SHOWN] 

$99.85 
23.95 
29.95 

COUNTER WIRED, TESTED & CAL. 165.95 
COUNTER WIRED, TESTED & CAL. 199.95 

KIT #FC -50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP -BY -STEP INSTRUCTIONS. WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. PRESCALERS 
WILL FIT INSIDE COUNTER CABINET. 

PLEXIGLAS CABINETS 
Great for Clocks or any LED 
Digital project. Clear -Red 
Chassis serves as Bezel to 
increase contrast oldigital 

ABINET I displays 

3'H,6%41W,534 "D Black, White or 

CABINET II Clear Cover 

234 "H,5 "W,47/D $6.50 ea 

REO OR GREY PLEXIGLAS FOR DIGITAL BEZELS 
3 "x6 "x118" ' C ea $ 

SEE THE WORKS Clock Kit 
Clear Plexiglas Stand 

6BIg 4" digits 
12 or 24 hr. time 

3 set switches 
Plug transformer 
all parts included 

Plexiglas is 
Pre -cut & drilled 

Kit 0850 -4CP 

Size: 6 "H,4'6"W,3 "D 

$2350 2/$45. 

FEATURES AND SPECIFICATIONS: 

DISPLAY: 8 RED LED DIGITS .4 CHARACTER HEIGHT 
GATE TIMES 1 SECOND AND 1/10 SECOND 

[AUTO DEC. PT. PLACEMENT] 
RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND 
FREQUENCY RANGE: 10 HZ TO 60 MHZ. [65 MHZ TYPICAL]. 
SENSITIVITY: 10 MV RMS TO 50 MHZ. 20 MV RMS TO 60 MHZ rYP. 
INPUT IMPEDANCE: 1 MEGOHM AND 20 PF. 

¡DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTICP.I 
ACCURACY: + 1 PPM I! .0001" I:AFTER CALIBRATION TYPICAL. 
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP 1.001" MALI 
IC PACKAGE COUNT: 8 [ALL SOCKETED] 
INTERNAL POWER SUPPLY: 5.2 V DC AT 800 MA. REGULATE: 
INPUT POWER REQUIRED: 8 -12 VOC OR 115 VAC AT 50IW l 
POWER CONSUMPTION: 4 WATTS 
INPUT CONNECTOR: BNC TYPE 

60 HZ. 
XTAL TIME BASI] 
Will enable 
Digital Clock Kits 
or Clock- Calendar 
Kits to operate 
from 12V DC. 
1"x2 "PC Board 
Power Rea: 5 -15V 
(2 5 MA TYP.) 
Easy 3 wire hookup 
Accuracy. ± 2PPM 

#TB -1 (Adjustable) 
Complete Kit $495 

it &C I 9.95 

Frri' 1 T I %fi 1_ 1 1TK rÌ i' Fn i"iR Krr 
JI;Ï L- Ï llïl_-51 U"11 E 15'1_1;"1Íl $ IffO:E... KIT 7001 

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R24 HOUR TIME - 
29-30-31 DAY CALENDAR. ALARM, SNOOZE AND AUX. TIMER CIRCUITS 

Will alternate time 18 seconds) and date 12 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built -in oscillator for battery back -up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 
VAC /60Hz power pack with cord and top quality components through -out. 

KIT - 7001B WITH 6 -.5 "DIGITS ..$39.95 
KIT 7001C WITH 4 - .6" DIGITS & 

2- .3 " DIGITS FOR SECONDS ..... $42.95 
KIT - 7001X WITH 6 - .6" DIGITS ..$45.95 

/0010 
DISPLAY 

KITS ARE COMPLETE (LESS CABINET) 

ENOMBEE1.... 
7001 X DISPLAY 7001 B DISPLAY ALL 7001 KITS FIT CABINET I AND ACCEPT QUARTZ CRYSTAL TIME BASE KIT PTB -1 

MUM! 
PRINTED CIRCUIT BOARDS for CT -7001 Kits 
sold separately with assembly into PC Boards are 
drilled Fiberglass, solder plated and screened 
with component layout. 

Specify for 7001 

B, CorX -s795 

AUTO BURGLAR / 

ALARM KIT 
AN EASY TO ASSEMBLE ANOEASY TO INSTALL 
ALARM PROVIDING MANY FEATURES NOT 
NORMALLY FOUND KEYLESS ALARM HAS 
PROVISION FOR P05 { GROUNDING 
SWITCHES OR SENSORS WILL PULSE HORN 
RELAY AT IHZ RATE OR DRIVE SIREN KIT 
PROVIDES PROGRAMMABLE TIME DELAYS 
FOR Eva ENTRY { ALARM PERIOD UNIT 
MOUNTS UNDER DASH - REMOTE SWITCH KIT #ALR -1 CAN BE MOUNTED WHERE DESIRED CMOS 
RELIABILITY RESISTS FALSE ALARMS { $9.95 
PROVIDES FOR ULTRA DEPENDABLE ALARM 
DONOT BE FOOLEDBY LOW PRICES. THIS IS #ALR -1WT 
TOP DUALITY COMPLETE KIT WITH ALL PARTS WIRED 

& INCLUDING DETAILED DRAWINGS AND IN- 
STRUCTIONS OR AVAILABLE WIRED AND 

TESTED ESTED 
$19.95 

i 1 

All 

VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 
VARIARLE FROM to 14V 
SHORT CIRCUIT PROOF 
723 IC REGULATOR 
2N3055 PASS TRANSISTOR 
CURRENT LIMITING AT I Amp 

KIT IS COMPLETE INCLUDING 
DRILLED 6 SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KIT NPS -01 $8.95 
TRANSFORMER 24V CT wi0 
provide 300MA at 12V and 
I Amp at 5V. 53.50 

SPECIAL PRICINCt! 
PRIME - HIGH SPEED RAMll 

21102-3 4%-! 
LOW POWER - FACTORY FRI Sid 

1 -24 $1.95 ea 100 -199 $1.91ea 
25 -99 1.75 ea 200 -499 1.'i ea 

OVER 500 PCS. $ 1.39 ea. 

llll_1sll_- I_-0 1_ 1_1_11_ 1; 
,D24"" /1N . 
MODEL 

#2001 

12 VOLT AC or 
DC POWERED 

OM 

r r1 g : 

2.4 Hr. 
_ine 

?5. Fit 

8.38 

6JUMBO .4 "RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM 
SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 -Hr. TIME F04 MAT 
STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 
BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY I- :01* -UP 
OPTIONAL CONNECTION TO BLANK DISPLAY ¡Use When Key Off in Car. Ftc¡ 
TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS. 
MOUNTING BRACKET INCLUDED 

KIT 62001 
COMPLETE KIT $2995 3 OR 

115 VAC $2795 powerPack$ 
nSD 

]Less 9V. Battery] EA MORE EA RAC-1 EA 

ASSEMBLED UNITS WIRED & TESTED 
T OR $3 . 95 ORDER 62001 WT LESS 9V. BATTERY) 

EA MORE 7 EA Wired for 12 -Hr. Op. if not otherwise specified 

OPTOELECTRONICS, INC. 
BOX 219 HOLLYWOOD, FLA. 33022 (3051 921 -2056 

STORE 3 S 21 AVE 

IIANAAIIFIICAaO 

ORDER BY PHONE OR MSIL 
COD ORDERS WELCOME 

Orders Under 615 Add 61.00 Ma 
Fla. Res. Please Add 4% Sella 

WE PAY ALL SHIPPING IN CONTINENTAL USA - OTHERS ADD 5% ] 10 FOR AIRMAIL) 
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%` CRYSTALS 
Pert Ñ Frequency Case /Style Pries 
Cois 1 000 MHz 

CY2A 2.000 MHz HC33 U $5.95 
HC33/U $5.95 

1CY2 01 2.010 MHz HC33 /U 

CY3A 

CY7A 

CY12A 
CY14A 
CY19A 

CY22A 

0308 

4.000 MHz 

5.000 MHz 
10.000 MHz 
14 31818 MHz 
18.000 MHz 

20 000 MHz 

32.000 MHz 

HC18/U 
HC18/U 

HC18iU 
HC18U 
HC18/U 
HC181U 

HC18/U 

$1.951 

$4.95 
$4.95 
$4 95 
$4 95 

54 95 

54.95 
$4.95 

OR- 2206KB Kit $29.95 Special XR- 2206KÁ Kit $19.95 
TIMERS 

XR -205 40 

C V A Q GENERATORS 
55 

911- 2206CP 4 49 1 85 

XR-2207CP 3 85 MISCELLANEOUS x+ r556CP 3 20 

XR-2211CP 56 70 XR.2240CP 3 25 

STEREO DECODERS XR-4136 99 PRASE LOCKED LOOPS 

XR-1310CP S3 20 x01468 3 85 89-210 5 20 

60-1310E12 320 MR 1488 580 XR 215 660 
XR-1808P 3.20 4R-1459 480 XR-567CP 195 
00-2567 2.99 XR-2208 5 20 XR-567C7 1 70 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

.156 Spacing- Tin -Double Read -Out 

Bifurcated Contacts - Fits .054 to .070 P.0 

15/30 PINS (Solder Eyelet) 
18/36 PINS (Solder Eyelet) 

22/44 PINS (Solder Eyelet) 
50/100 (.100 Spacing) PINS (Solder Eyelet) 

25 PIN -D SUBMINATURE 
DB25P PLUG 
DB255 SOCKET 

Cards 

$1.95 
S2.49 
52.95 
56.95 

53.25 
S4.95 

MICROPROCESSOR COMPONENTS 
8080A CPU 519.95 8228 System Controller - Bus Oliver $10.95 

8212 8 Bit Input /Output 4.95 MC6800L 8 Bit MPU 35.00 
15.95 MC6820L Periph. Interface Adapter 15.00 

6.95 MC6810AP1 128 x 8 Static RAM 6.00 
10.95 MC6830L8 1024 x 8 Bit ROM 18.00 

39.95 Z80 CPU 49.95 

8214 Priority Interrupt Control 
8216 BI- Directional Bus Driver 

8224 Clock Generator /Driver 
CDP1802 - with user manual 

aseo 

8080o 

2650 

2504 
25,8 
2519 
2524 
2525 
252' 
2529 
251.7 

2533 
3341 

7455670 

Av 5- 1013 

CPU's 

Super 8008 

Super 8008 

8 BIT MK/ 
SR'S 

1024 0ynam¢ 
ve. 32 Elie 

Hm 40 BIT 

512 DynamiC 
1024 Dyna+nc 

0,01 256 BIT 

Dual 
512 

BIT 

0uaa 80 611 

1024 Static 
Flip 

16.4 Reg 

UART'S 

30K Baud 

ROM'S 

2513121401 Char Den. -steer Use 
2513130211 Char Gen. -IOwer Use 
2516 Char Gen 

24 95 
19 9s 

26 50 

8395 
3 00 

4 00 
2 49 

6 00 

95 

4 00 
3 95 

specul 5 95 

5 95 

3 95 

55 95 

f 9 95 

9.95 
10 95 

1101 

2101 

2102 

2107/5280 
2777 

7489 

6101 

8111 

8599 

91102 
-4200 
93421 

1MM5262 

302A 

5203 
82523 

825123 
,45283 

3601 

08 

6301-1 
fi330(1 
6331-1 

256 . 1 

256a4 
024 . 1 

4096 a 1 

256.4 
16.4 
256.4 
256 . 4 

4 1024. 1 

256 . 1 

256 a 1 

2Kx1 

2048 
2048 

32efi 
32rP 

024 
256a4 
ax 
1024 

25e 

256 

RAM'S 
Stau 

Static 

Static 

Dynan,t 
Staue 

5lallc 
Staue 

Staue 

Staue 

Statu 
Staue 
Dynamic 

PROMS 
Fam, 
Famos 

Opart C 

595 e 

Slane 
« 

Inrom 
In -State Bipolar 

Open Collector Bipolar 
iri.$tate ölpolar 

5149 
5 95 

1 75 

4 95 
6 95 

2 49 

6 95 

6 95 
1 49 

2 25 

6 90 

2forlWi 

(Tj Timeb ind 

Digital Alarm Clocks 

C 500 -Ivory Casa 

C -5001 - Ebony Case 

$16.95 

24 -hour a u 

Doze Button 

too -_ sous State 

Large Red Led Olsplay 

i 8 nigh) 

AM,PM Indicator 

Seconds display al tauen 

of button 

Power !allure 119114111 

One year lackey warranty 

C -5211 

WoodOrain Case 

$19.95 

8995 
1435 
5 00 

5 00 
95 

3 95 

29 951 

3 49 

2 95 

2 95 

.me31/2 DIGIT DVM KIT 

421 
This 0-2 VOC 05 per cent digital voltmeter features the Motorola 31 digit 

00M chip set. It has a 4' LED display and operates from a single o-5V 

power supply The unit is provided complete with an injection molded black 

plastic case complete wnh Bezel An optional power supply is available 

which fits into the same case as the 0-2V DVM allowing 117 VAC operation. 

A. 0 -2V DVM with Case $49.95 
B. 5V Power Supply $14.95 

Etching Kits 
32 X A -1 

27 X A -1 

Plugboards 
3662 

8800V 

P G Etch Materials Kn 

enough for 5 circuit boards 

EtChed Crouir Ail 

Complete All - only add water 

6 5 X 4 5 X 1;16 Epoxy glass 

P-Pattern-44 P C Tabs-spaced 156 

Universal MicrocompuleriProOesSor 

plugboard -Epoxy Glass - complete 

with heal5lnk and mounting hardware 

5 313 X 10 X 1;16 copper clad 

$29.95 ea. 

$ 9.95 ea. 

S 6.95 ea. 

$19.95 ea. 

FCM3817 S 5.00 

AYJ-0500.1 SIS 95 

MC3061P 3 50 

MC4016P 1744161 7 50 

MC14583 3 50 

MC14562 14 50 

004059 9.95 
CD4070 95 

1AC14409 14 95 

MC14410 14.95 

SPECIAL REQUESTED ITEMS 

CD4508 
C04515 

CD4520 
MCM6571 

MCM6574 
MCM6575 

MC14419 
ICM7045 

6 75 

6 50 

2 70 
1750 
17 50 

17 50 

1495 
24 95 

825115 
5e41 

MK50240 
11C90 

DS0026CH 
TIt3o8 
ICM7208 
ICM7207 

25 00 

9 95 
17 50 

19 95 

3 75 

10 50 

22.00 
7 50 

BT97 

3341 

9368 
MC1408L7 
L0110abT11 
AY-5-9100 
95H90 

ICM7209 
H00165 

2 00 

6 95 

3 95 

9 95 
25 00 sel 
17 50 ea 

13 95 

750 
7.95 

DIGITAL AUTO INSTRUMENT 
SEVEN DIFFERENT INSTRUMENTS! 

MEETS OR EXCEEDS ORIGINAL AUTOMOTIVE SPECS. 

Please space% which one or the seven models you want 
when wderelg - mesa do not all come In one urea 

Each modal must De Doug. separately 

SPEEDOMETER 
4 0 -99 

5 OIL PRESSURE E 
D - 

TACHOMETER 
1 0 -9900 RPM 

4 6 or 8 Cyd1ers 
00 

2 WATER TEMP. . 
t00-250 F 6 OIL TEMP 

FUEL LEVEL 
200350 F 

3Percentage -- BATTERY MONITOR 
Low Fuel ndlcater 7 -1 Volts From 1115 VDC 

BRIGHT YELLOW ORANGE 
m- 1 ED DISPLAY! 

NA mdudes case, bracket and all components - complete. 
Nothing else to buy, 12 Volt NEG GIRD 

DIMENSIONS-. 4la it 4 x 2 KIT: $49.95 
Add $1000Ism regarred speed transducer ASSEMBLED: $59.95 

PARATRONICS 
ALLOW 1 TO 3 

WEEKS DELIVERY 

Featured on February's Front Cover of Popular Electronics 

Logic 
Analyzer Kit 

Analyzes any type of digital system 
Checks data rates in excess of 8 million 
words per second 
Trouble shoot HL. CMOS, DTL, RTL, 

Schottky and MOS families 
Displays 16 logic states up to 8 digits wide 

See ones and zeros displayed on your 

CRT, octal or hexadecimal format 
Tests circuits under actual operating 
conditions 
Easy to assemble - comes with step -by -step construction manual 

which includes 80 pages on logic analyzer operation. 

MODEL 
100A 

$189.00 /Kit 
Some applications are - Troubleshooting microprocessor 

address, instruction, and data flow - Examine contents of ROMS - Tracing operation of control logic - Checking counter and shift 
register operation - Monitoring I/O sequences - Verifying proper system operations 
during testing 

DIGITAL STOPWATCH 
Bright 6 Digit LED DelPay 

Times to 59 minutes 59 59 seconds 

Crystal Controlled Time Base 

Three Stopwatches In One 
Times Single Event - Split a Taylor 

Slze 4.5' . 2.15 a 90'1419 ounCesl 

Uses 3 Penlde Cells 

Kit - $39.95 
Assembled - $49.95 
Heavy Duty Carry Case $5.95 

Stop Watch Chip Only 172051 519.95 

1/16 VECTOR BOARD 
01' 

Pane 

spacing 

64P4: 062AAOP 
1690.44 021844 

0[,14 062 
41 062 

(AP44 097 
109464 00 

169444 

P-Padeln Puce 
W 1 2-Up 

4 50 6 50 1 32 1 54 

450 1;00 .69 -2 
1 50 6 50 2 0; r 66 
150 n50 256 241 

01 45; 
- - 626 

612 

HEAT SINKS 
205CB 680.75A 

205-C9 . Couse, Heat 5,31 0111 Blan In1,sn In, Tn., S .25 

291--36H I , t. TO 270 11ar1si5u,rs a Regu:81111 S .25 

6e0-.75A uc, nnoc:. $1.60 

BUGBOOK IR'! 
Continuing Education Series v ._ 

BUGBOOK I á II - Basic concepts of TTL Logic -over 90 

experiments $17.00 /set 

BUGBOOK Ila - Introduces UART - recommended 

for RTTY enthusiast $5.00/book 

890600K III - Explores 8080 chip - introduces 

Mark 80 Microcomputer 615.00/book 

555 TIMER APPLICATIONS SOURCEBOOK WITH 

EXPERIMENTS - over 100 design techniques $6.95/book 

CMOS-M -DESIGNERS PRIMER AND HANDBOOK 

a complete CMOS instruction manual $6.00 

In11o0ucloiy Otter - all b books (worth $49 95, 

SPECIAL - $42.95 

AUTOTEL - an audible alarm kit 
indicating potential engine damage. 
An audible signal 170 db pulsing) im- 
mediately forewarns a malfunction or 
failure. There 5 no sound during normal 
operation. Features CMOS circuitry. 
21/s" x 215" x '' case Complete kit 
with all components, hardware and 
case 

SPECIAL $6.95/Kit 

QUARTZ DIGITAL AUTO CLOCK 

OR ELAPSED TIMER! 
Elapsed Timer Hrs, Mies and Secs 

12 or 24 Hr Capacity 
Simple Reset Start Pushbutton 

Control 

Complete kit includes mounting bracket 

ease and all components, nothing else to 

buy features MM5314 chip Large 4 LED's 

Accuracy better than n min per ma internal 

battery backup R volt non -pour operation 

2 

°DURMODE 

Kit: $29.95 
Assembled: $39.95 

CASE ONLY (includes hard are, mounting bracket and bezel) 56.50 

HEXADECIMAL ENCODER 19 -KEY PAD 
1 -0 

ABCDEF 

Return Key 

Optional Key Period) 

- Key 

$10.95 each 

CONTINENTAL SPECIALTIES 
PROTO BOARD 6 

$15.95 
(6" long X 4" wide) 

miLS 

Other CS Prato Boards 

PB100- 4.5 "x6" $ 19.95 

P8101 - 5,8" x 4.5" 29.95 

P0102 - 7" x 4,5" 39,95 

P8103 - 9" x 6" 59,95 

P8104 - 9.5" x 8" 79,95 

PB203 - 9.75 x 61 /e x 2AL 75.00 

PB203A - 9.75 x 612 x 23/. 120.00 
1lnciudes power supplyl 

(Logic Monitor $84.95 
for OTL HIL, TTL or CMOS Ocultes 

60 KEY KEYBOARD SG6lMeYS uné V,:-d% 
any kmd PCB A solid 

an Iden pla$aC 13' a base 

suns most dDMlcations 

100165 16 LINE TO FOUR BIT PARALLEL KEYBOARD ENCODER 57.95 

519.95 

TOOLS 
A97MS - Diagonal Cutter - 4" semi -flush cut 

A11DMS - Chain Nose Pliers - 43/." long 

T -6 - Wire Stripper - #16 to #26 gauge 

55B - Wire Stripper - #10 to #20 gauge 

CS -8 - Cutter -Crimper Tool - 814" long 

Nippling Tool - Cuts. Trims or Notches Metal 

up to #18 gauge 

Nibbling Tool Replacement Punch 

$8.50 ea 

7.50 ea 

3,75 ea. 

2.50 ea. 

8.50 ea. 

6 95 ea. 

3 75 ea. 

OT PROTO STRIPS 

75 

PROM CLIPS 

14 PIN S4.50 
16 PIN 4 75 

24 PIN 8.50 
115 VAC 

JE700 CLOCK 
The 9700 IS a low cost digital clock but 

very nigh Quality unit the unit lea - 

lures a simulated walnut case 01115 

n 

or 6 x 2, a 4 I Il utilizes a 

MAN7211gh brightness readout. and Ile 
MM5414 ;lock Illy 

$17.95 
DESIGN MATES 

DM1 - Circuit Designer 

54.95 

DM2 - Function Generator 
69.95 

0M3 - RC Bridge 

559,95 

GB type OSAI.. 800e 
OT-595 590 12 50 

07.598 bus strip 2.50 

07 -47S 470 70.00 

0T -478 bus strip 2 25 

OT -355 350 8 50 

OT -35e bus strip 2.00 

OT-185 180 4 75 

OT-125 12o 3 75 

0785 80 3.25 
OT -75 70 3.00 

Experimenter 300 5 9.95 

Experimentor 600 $10 95 

OEM 
DIGITAL CLOCK KIT - 31/2 INCH DIGITS 
4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59,95 

6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED 579.95 

This dock features big 345" high digits for Hewilg in om ®S, au9itonums, 

etc. Each digit is loomed by 31 bright 0.2" LED's. The dock operates from 

117 VAC. has amer 12 or 24 hr. operation. TIM 6 died version is 27 x 

345" x 114" and the /digit s 18" x 314" X 114 ". Kits come complete wits 

all components, case and transformer. 
Specify 12 or 24 Hour Men Ordering 

PERMACELPI P -29 PLUS Electrical Tape - All Weather t Ride x 66 h. Black vinyl 

1 9 Rolls 8.79 ease l0-up Rolls 91.95/10 nil package 

$5.00 Minimum Order - U.S. Funds Only Spec Sheets 25e - Send 35e Stamp for 1977A Catalog 

California Residents - Add 6% Sales Tax Dealer Discount Available - Request Pricing 

lames 
ELECTRONICS 

1021 -A HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS WELCOME - (415) 592 -8097 
All Advertised Prices Good Thea Au9uM 

JE803 PROBE 
TIe Logic Probe is a unit which is for the most o4,' 

-ndespensible In trouble shooting logic td e:. 

ITS OIL RTL CMOS It debyes the )owe, 

needs to operate OlIeClly cor of the circuit unau 

lest drawing a scant 10 ma ma. 11 uses a MAN 

readout to indicate any at me lolowing states n. 

these symbols IHI I110WI n IPULSE1 P 15- 

Probe can detect nigh treguency Pulses to 45 Mn; 

ant be used al MOS revels Ol circuit damage 

wit result 

$9.95 Per Kit 
printed circuit board 

T'L 5V 1A Supply 
I ris is a standard TTL power supply using the well known 

.M3098 reguiator IC to provide a said 1 AMPof currental5 

volts We try to make Ili ngs easy for you by provdmg 

everything you need in One package Including Ile hardware 

'or only $9.95 Per Kit 

CIRCLE 19 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


7400N TTL 
SN7400N 16 SN7459A 25 
SN7401N 16 597460N 22 39741545 1 00 
S9740251 21 S974709 45 SN74155N 99 
9174035 .16 SN74729 39 SN74156N 99 
SN7404N .18 S974739 37 S9741579 99 
9974059 24 SN74749 32 SN74160N 1.25 
SN7406N 20 SN74759 50 9474161N 99 
SN7407N 29 SN7476N 32 SN74163N 99 
S974089 25 597479N 5.00 SN741649 1 10 
S974099 25 SN7480N 50 5974165N 1 10 
S974109 18 SN7482N 98 S9741669 1 25 
SN711121 30 0974539 70 SN74167N 5.50 
SN7412N .33 0974891 89 S9741709 2 10 
5974139 45 0974869 39 09741729 8.95 
S974149 70 0974889 3.50 S9741739 1 50 
5974189 .35 S974899 2.49 5974174N 1.25 
S97/1721 35 SN7490N 45 5974175N 99 
0N74209 21 0N74919 75 S9741769 90 
SN7421N 33 SN7492N 49 5974177N 90 
SN7422N A9 SN7493N A9 S9741809 .99 
5N74232 37 SN7494N 79 S9741819 2 49 
0974299 29 S974959 79 5974182N .95 
5974299 .29 S974969 89 59741845 1.95 
0974275 .37 947497N 4.00 5974165N 2.20 
5974299 42 SN741009d 1.00 s9741e6N 15.00 
0974309 26 S974/079 39 59741879 6.00 
5574329 .31 5974121N' .39 SN741889 3.95 
0974379 27 SN74122N 39 09711909 1 19 
S974389 27 09711239 50 S9741919 1 25 
09743914 25 S9741259 60 59741929 89 
0974409 15 09745269 60 S9741939 .89 
SN7441N .89 59741329 109 S9741949 1.25 

69744221 59 S9741369 95 59741959 75 
0974139 75 09741419 1 15 59741969 1.25 
0974449 .75 69741429 4 00 S9741979 75 
SN7445N 75 S9741439 4.50 SN74198N 1 75 
0974469 81 SN74144N 480 S9741999 1 75 
SN74475. 69 59741459 1.15 09742008 5.59 
S974489 79 08741479 2.35 59742799 90 
5974509 26 59741486 2.00 S9742519 1 79 
SN7451N 27 69741509 1.00 59742849 6.00 
597453N 27 5M4151N 79 SN742859 6.00 
0N74549 20 S9741539 89 52174.3679 75 

MANY OTHERS AVAILABLE ON REQUEST 
20% Discount for 100 Combiner' 7400's 

1// //Il 

3281 eluh Bracelet $19.96 
LED 

Tl 

T237 White wmracelel $29.95 
1236 Yellow w,rorecelet$34.96 

LED 

Timeband .4197/9onwo - Watches - 
Men's & Ladies 

Solid State 

Displays hour, minute, 
second, month & day 

Snap -out battery 
replacement 

Free set of replacement 
batteries 

Choose LED or LCD 

styles 

One year factory 
warranty 

15941 Vene w4trap $29.95 
2C440 yellow w /strap $34.95 

LCD 

LADIES LED 

2311 White a /strap $34 95 

7310 Yellow at/strap 539.95 

IN a 

WIRE WRAP CEI\TLR 
HOBBY -WRAP TOIL 3W -630 

Battery Operated (S 

Weighs ONLY 11 O /.nc 

Wraps 30 AWG Wirr or to 

Standard DIP Sockets I C25 inch) 

Complete with built lr' t n and sleeve 
$34.95 
n. ., nu n,.udedl 

WIRE -WRAP KIT - WK -2 -W 
WRAP STRIP . UNWRAP 

. Tool for 30 AWG Wire. 
. Roll of 50 Ft. White or Blue 30 AWG W9 / 

50 pcs. each 1", 2' . 3" & 4" lengths - 
pre -stripped wire. 

r, 

$11.95 

CHANNEL( F )" 

'' $159.95 r* 

HP /W7N169 N0í0 íh7999 /o7S1SIfl/ 

. Freeze Action Speed Option 
Automatic time and storekeeping 

e Battery-tree AC operation 
. Dual controls with 8 -way action 
e Built -in Pro Hockey and Tennis games 

Easy hook -up on any B/W or Color TV 
Factory warranty 

g: ir 

WIRE WRAP TO Ji. ',VSU -30 
WRAP STRIP e UNI TRAP -$5.95 

WIRE WRAP WIRE - 30 A NG 
25eí. min. $1.25 50ft. $1.95 100ft. $2.95 1C DO ft. $15.00 

SPECIFY COLOR - White - Yellow - Red - Green Blue Black 

Channel F - additional cartridges - $19.95 ea. 
#8112 - Desen Foe /Shooting Gallery #8113 - Blackjack (1 or 2 players) 
#8114 - Spitfire (1 or 2 players) #8115 - Space War 
#8111 - Tic -Tac- Toe /Shooting Gallery/Doodle / Quadra- Doodle 

04000 
04001 
04002 
04006 
O 4007 
04009 
O 4010 
04011 
04012 

04013 
D4016 
04017 
04019 
04020 

04022 
04023 
04024 
04025 

04026 
04027 
D4028 
04029 

25 

25 

25 

2.50 
25 

59 

59 

25 

25 
47 

56 
1 35 

55 

1.49 

I 25 

25 

50 

25 

S3.95 
69 

1 65 
2 90 

CMOS 
C04030 
C04035 
CD4040 
CD4042 
C04044 
C04046 
C04047 
C04049 
CD4050 
C04051 
CD4053 
C04060 
C04066 
CD4069 
C04071 
C04081 
004511 
C04518 
MC14566 
74COON 

74CO2N 

1 85 

2 45 

1 90 
1 50 

2.51 

2 15 

79 

79 

2 95 

2 95 

3 25 

1 75 

45 

45 

45 

250 
2 50 

300 
39 

55 

74C04N 

746109 
74C20N 
74C30N 

745929 
740739 
74074 

746909 
74C95N 

74C107N 

740151 
I4C154 
740157 
706160 

140161 
74C163 
7ACleo 

740173 
740193 
740195 
MC4044 
MC14016 

75 

65 

65 

65 
2 15 

1 50 
1 15 

3 00 
2 00 
1 25 
2 90 
400 
2 15 

3 25 
3 25 
3 00 
3 25 
260 
2 75 

2 75 

4 50 

56 

LM3WH 
LM301H 
LM301CN 
LM302H 
LM304H 
103056 
LM307CN 
LM300H 
LM308CN 
LM309H 
043091( 
LM310CN 
LM31IH 
LM311N 
LM318CN 
LM019N 
LM320K-5 
LM320K-5 2 

LAI320K-12 
LM320K-15 
L0320T-5 
LM3201-5.2 
LM3207-8 
LM3207-12 
LM320T-15 
593201-18 
LM3207-24 
LM323X-5 
LM324N 
LM339N 

LM340K-5 
LM340M-6 

LM340K-8 
LM340K12 
LM340K-15 
LM340K-18 
L340K-24 
LM3401-5 
13A340T-6 
LM340T-8 
LM3401-12 
LM340T-15 
LM3407-18 
LM3401-24 
193509 

LM351CN 

80 
35 
35 78MG 1 75 LM1458C 

.75 LM370N 115 LM1496N 
I CO LM3709 3.25 L915563/ 

95 L93779 4.00 LM21119 
35 1913809 1 39 1.929018 

1.00 LM380C9 1.05 LM30654 
1.00 1.143819 1.79 L939009 
1 10 1.93829 1 79 L939059 

99 9E5011( B.00 1.03909 

1.15 NE510A 6.00 LM5556N 
NE531H 3.00 MC5558V 
9E5361 6.00 1_975259 

6 00 LM7535N 
80388 
LM75450 
75451CN 
75452CN 
75453CN 
75454CN 

LINEAR LM4149 

no 

90 

1 50 

1.30 
1 35 
1.35 

1.35 
1.35 

1 75 

1 75 

ITS 
1 75 

1 75 

1 75 

1.75 
9.95 

B0 

70 

95 

NE540L 

NE550N 

NE555V 

NE5608 

9E5618 
NE562B 

NE565H 
NE565N 

NE5fi6CN 
NE567H 
905675 
LM703CN 
11.172921 

LM709N 
LM710N 
197119 
1972311 55 

95 LM723H 55 

95 LM733N 1 00 
85 LM739N 1 DO 

95 LM741CH 35 
95 LM741CN 35 

95 L9741 149 39 
75 1.747H 79 

75 LM74721 .79 

75 LM748H 39 
.75 LM7189 39 
75 LM1303N 90 

75 LM1304N 1 19 

75 LM1305N 1.40 
.00 LM1307N 85 

.65 LM1310N 2.95 

79 

39 

500 
500 
500 
1 25 
1.75 

1 25 
1.95 
1 50 

45 

29 

29 

79 

39 

1 65 

1 75 

.65 

95 
1 85 

1 95 

2 95 

69 

55 

se 
1 25 
1 85 

90 

1.25 

4.95 
49 

39 

39 

39 

39 

7549109 79 

75492CN 89 
75494CN 89 

RCA LINEAR 

CA3013 2.15 
CA3023 2 56 

CA3035 2 48 
CA3039 1.35 

CÁ5046 1 30 
CA3059 3.25 
CA3060 3 25 

CÁ3000 85 

CÁ3081 200 
CA3082 2 DO 

CÁ3083 1 60 
CÁ3086 B5 

CÁ3089 3.75 
CA3091 10.20 

CÁ3102 2 95 
CA3123 215 
CA3130 1.39 
CÁ3140 1 25 

CA3600 175 
RC4194 695 
RC4195 3.25 

XC209 

, C209 
C209 
X[209 

0C22 

XC22 

XC22 

4C22 

SSS 22 

Of 07 

25" eis. 
Ren 10,51 XC111 

Green 431 X0111 

Orange 451 DISCRETE LEDS XG "' Yellow 411 XCtlt 
200- ele 

Red IO/81 

Green 4 Si 
yellow 4:51 

Orange 4751 

RT 4 /SI 

TYPE 

MANI 
MAN 2 

MAN 3 

MAN 

MAN 1 

MAN -G 

MAN 'Y 
MAN 52 

MAN 64 

MAN 74 

MAN 82 

MAN 84 

MAN 3620 

4526 
XC526 

XC526 
XC526 
XC526 

POLARITY 

Common Anone 

5. 7 Dol Mato. 
Common Caerme 
Common Cathode 
Common Anode 

Common Anode Omen 
Common 4n0de yellow 
Common Anode grec 

n Common Anode -red 

Common Gamme 
Common Anode Xe1'ow 

calnmon Camode-yenow 

Common Anode- orange 

.les" dia. 
Red 561 

Green 4 /SI 
Tango 4,11 

Orange 431 
Clear 4 /S1 

XC556 

XC556 

XC556 

X0556 

X0556 

DISPLAY LEDS 
Nt 

270 295 
300 4 95 

125 3'1 00 

187 195 
300 1 25 
300 1 95 

300 1 95 
300 99 
400 99 
100 150 
300 99 
300 99 

300 175 

TYPE 

MAN 3640 
MAN 4710 

DL70I 
01704 
01707 
MAN 4740 

OL7A1 

DL 747 

OL 750 

OL 338 
19070 
190503 
F90507 

200" me. 
Red 1031 
creen 031 

Yellow 4/$1 

Orange 4.11 

Clear 741 

.198' eia 
Red 10,51 
Green 451 
Yellow 4,57 

Orange 4,31 

.395" dia. 
MV50 Red - 6'51 

INFRA -RED LED 

X 

1/16' 
Hal 541.00 

uL338 

POLARITY 

Common Cathode -orange 
common Anode'Red 
Common Anode -red 

Common Cathode 
Common Anode 

Cannon Anode-Red 

Common Anode 

Common Anode 
Common Cathode 
Common cathode 

Common Cathode 
Common Cathode 
Common anode 

NT 

300 
400 

300 
300 

300 
400 

600 
600 
600 
110 

250 

500 

500 

1 75 

1 95 
99 

99 
99 

99 

150 
2 25 

2 49 

se 

75 

1 00 
1 00 

Plastic Push Button SWitnh 
18 AWO Solle Wire 5° Long 
.50 (wide) X .60 1NMh) 3/4-2' 1A ad 

' 8 AMP @ 14 Volt - t AMP (J .1) Volt 

1 9 10 -Up 
J -188 -1 Push On -Push Ott .01 .49 

J -188 -2 Normally Open .F 9 49 

J -168 -3 Normally Closed 09 49 

DIP SWITCHES 
$PST SlIde Action 

206 -4 18 pin dip) 4 sw1ch unit $1.75 ea. 

#206 -7 (14 pin dip) 7 sw tch unit 51.95 ea. 

#206 -8 (16 pin dip) 8 so tch unit $2.25 ea. 

TV GAME CHIP SET - $1 4.95 
Includes AY- 3- 8500 -1 chip and 2.010 m tz crystal -- 
if purchased separately would cost $18.05. 

FCS 8000A - 3/2 Digit - .8" Display 
NEW' 25 Rn Version wth colon a am /pm Indicator 

Connects almost one 

for one with 3817. 38174 

Of 0 (3817 available at 

S5 00 each). 
FRONT VIEW - 1508000 Typical segment current 

SPECIAL BmA except colon. 10 nr5. 

$4.95 EA. 
aóa and IO min. aed 
wmcn are 16 mA 

MAXIMUM F ()AMR° Forward voltage drop 
CURRENT - 25 mA I 5 vales. 

:l2BBI 

HP 5082 -7300 Multi -Digit Series 

' /a" Ht. e Common Cathode Dip Package 
3 to 5 volts @ 5 mils per segment 
7 segment Monolithic Red Display 

2 Digit 
3 Digit 
4 Digit 
5 Digll 

5 .79 
.89 
.99 

1.19 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1 24 25 49 50-100 1f24 

a 

mn $ 17 ;fi 15 24 pIn S 38 
I pin 20 19 18 3 pm 65 
16 ;,m 22 21 20 38 pIn 60 
18 pm 29 28 21 40 pin 63 

22 pin 37 35 35 SOLOEflTAIL STANDARD (TIN) 
t4 pin 5 27 25 24 pm 
16 pin 30 27 25 MI PM 2 

36 

8 

pIn 
16 pin 35 31 30 40 pm 
24 pm 49 45 42 

SOLDERTAIL STANDARD (GOLD) 
mn 530 27 24 

14 old 35 32 29 MI an 28 ó3I 
16 pit 38 35 32 36 pIn 
18 ion 52 47 40 pIn 

WIRE WRAP SOCKETS (GOLO) LEVEL #3 
10 pin 6 45 41 24 pIn 

l4 pin 39 38 2 pm 
16 pin 43 42 

- 36 pIn 
18 pin 75 68 421 OIn 

ZENERS - DIODES - RECTIFIERS 
TYPE VOLTS W PRICE TYPE VOLTS W 
19746 3.3 400mm 4 /1.00 194005 600 PI, - F MP 

1N7514 5.I 406n 4 /1.00 194006 600 PIr I F MP 
19752 5.6 400m 4/1.00 194007 1000 P1.' I F MP 

19753 6.2 400m 4/1.00 193600 50 201 m. 

19754 6.8 40031 4 /1.00 194148 75 H m 

19959 8.2 400m 6 /I.00 914154 35 H m 

199656 15 400m Cl 00 1N4305 75 2 e, 
195232 5.6 500m 28 194734 5.6 IN 
195234 6.2 500m 28 114735 6.2 I 
1 95235 6.8 500m 28 194736 6.8 I 
995236 7.5 500m 28 194738 8.2 I 
19456 25 IOm 6/1.00 194742 12 le 
19458 150 7m 6/1 00 194744 15 1. 
194854 160 10t1 6/1.00 191183 50 PR. 35 COP 
194001 50 PIV 1 AMP IO?.00 191164 100 PR 15 150P 

194002 100 PIV 1 AMP 12/1.00 1141185 150 PR 35 AMP 
194003 200 PIV 1 AMP 12 /1 00 191186 200 PR 35 AMP 

194004 400 PIV I AMP 12/1.00 1N1108 400 Ph 15 AMP 

SCR AND FW BRIDGE RECTIFIERS 
C360 15A @ 400V SCR 

C38M 35A @ 2004 SCR 

292328 1.64 @ 200V SCR 

MOA 980 -1 124 @ 50V FW BRIO 'fi 4 :. 
MOA 980-3 124 @200V RV BRIE SE I iO 25 -09 50 100 

71 36 - 

44 43 

59 58 

62 61 

5 99 90 
139 26 
159 145 

8 70 

110 
1 75 

175 

SI 05 
40 

1 59 

175 

81 

1 IS 

30 

63 57 

90 100 
1 40 1 26 
159 145 

95 
1 25 
145 
1 55 

BS 

I 10 

I 30 
140 

MPS A05 

MP3 A06 

2422140 
262221 
27722224 
2712369 

242369A 
2N2484 

2N2a06A 
2M2907A 
2N1926 

2Na15.3 

292055 
993055 
MJE2955 

741192 

96 

531 00 

541 CO 

331 00 
431010 
531 OC 

511 00 
31 00 

431 CO 

431 00 
53163 
531 00 

MI CO 

Sn 
S1 IO 

SI 25 

53, 
KI0 04 0 

TRANSISTORS 
093567 331 00 
PN3568 431 00 

P93569 431 CO 

247704 53140 
263105 531 00 
2N3106 541 CO 

243707 531 00 

2113311 531 CO 

243034 s 65 

260015 s1 00 

253903 +31 CO 

240. 1100 
263905 451 on 

2N3906 451 00 

284013 331 00 

294014 331 00 
294123 1041.00 

PRICE 

10 /1 DG 

10/1 00 

1011.00 

611.00 

15/1.00 
1211.00 
20/1.00 

28 
28 
28 

28 
28 

28 
1 60 
I.70 
1.50 
1 60 

3 00 

$1 95 

1 95 

50 

195 
1 95 

1249 431 On 

P4250 451 26 

27 1600 431On 
21.01 43100 

.02 43100 
27.03 4.41 00 

D.09 53100 3 33 431 W 
215087 431 00 
75068 411 00 

35000 43100 
a 5129 531 00 
+ 5138 531 CO 

2 8139 531 00 

2'5209 531 W 
1 5951 531 00 

:M61501 23100 
}6432 S200 

741500 
741.602 
741503 
147$04 
74L505 
74LSOB 

74LS10 

741513 
741514 
741520 
141826 
741527 

741.528 
741530 
7aL532 
741.540 

741551 
740555 

74L573 

2, 74LSOO TTL'</`, ; 
29 741574 49 741.0153 1 B9 

35 )4L575 69 74LS157 1 55 

35 741576 49 7415162 2 25 
29 141.583 

1 75 141.5163 2 25 
29 741585 2 49 74/5164 195 
69 141506 49 741.5175 1.95 

1 75 741590 125 4L5181 3 69 
29 74597 t 25 74L5191 2 85 
39 741593 I 25 741_5191 2 85 
39 741595 195 74L5192 2 85 
19 )4596 1 89 7415193 2 85 
29 741.5107 59 74/5194 189 
39 141.5103 59 7416195 1 89 
39 74/5112 59 1465257 1 15 

29 7415132 125 141.5260 55 

29 7415136 59 7405279 79 

7415138 189 7415670 3 95 49 

CLOCK CHIPS 
MM5309 6 Dort. BCD Outputs. Rase PIN 59.95 
995311 6 DIA, BCD Outputs. 12 or 24 Hom 4 95 
905312 4 Dlgn, BCD Output, 1 PPS output 4 95 
MM5314 6 Digit. 12 or 24 Haur, 50 or 60 317 4.95 
MM5316 4 Digit. Alarm, 1 PPS Output 6.95 
MM5318 V4ea Clock Clop, For Use Mn IMM5841 - $9 951 9 95 

077001 6 Digit. Calendar, Mann, 12 or 24 Hour 595 

7400 Pln.0000DATA 
HANDBOOKS 

ics $2.96 

t1/4 
CMOS P,n,01ft & Description or 4000 Seriez Ics $2.95 
Linear Pin out & Functional Description $2.95 

ALL THREE HANDBOOKS $6.95 

50 PCS. RESISTOR ASSORTMENTS $1.25 PER ASST. 
10 OHM 12 OHM 15 OHM 18 OHM 22 OHM 

ASST. 1 5 ea. 27 OHM 33 OHM 39 OHM 47 OHM 56 OHM 1/4 WAn 54. 50 PCS. 

68 OHM 82 OHM IDO OHM 120 OHM 150 OHM 
5 ea. 180 OHM 220 OHM 270 OMM 330 OHM 390 OHM 1/4 WATT 5% 50 PCS. 

470 OHM 560 OHM 680 OHM 820 OHM 1K 

5 ea. 1 2K 1 5K 1 8K 2 2K 2 71( 1/4 WATT 5% 

33K 39K 47K 56K 685 
5 ea. 8 2K 106 12K 15K 185 

225 276 33K 39K 47K 
5 ea. 565 666 82K TOOK 1201( 

150K 180K 220K 270K 330h 
5 ea 3900 470K 560K 6130K 820K 1/4 WATT 5% 50 PCS. 

IM 2M 15M I BM 2 2M 
ASST. 7 5 ea. 2 7M 3 3M 3.9M 4 7M 5 6M 1/4 WATT 5% - 50PCS. 

ASST. OR Includes Resistor Assortments 1-7 (350 PCS.) $7.49 ea. 

ASST. 2 

-I 
ASST. 3 

a 
Y 1 ASST. 4 

Cl. 
CO ASST. 5 

ASST. 6 

50 PCS 

r71 
1/4 WArT 5% 50 PCS. n 

a 
1/4 WATT 5% 50 PCS. 

55.00 Mlnlmum Order - U.S. Funds Only 
Californie Residents - Add 6% Sales Tao 

Spec Shasta - 250 - Send 35c Stamp los 3977A Catalog 
Dealer Discount Available - Request Pridng 

ames 
ELECTRONICS 

1021 -A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

All Advertised Prices Good TIru August 

CAPACITOR 50 VOLT CERAMIC 

D isc CAPACITORS 
1 -9 10-49 50 -100 1.9 10.49 50-100 

10 pl 05 04 .03 .001µF 15 04 035 
22 pi 05 04 03 0047oF I5 04 .035 
47 pl 05 01 03 .01µf (5 04 .035 

100 pt .05 04 03 .022µi I6 05 .04 
220 pi 05 .04 03 .0470F (6 D5 04 
470 pl 05 04 .035 .1µF 2 09 075 

100 VOLT MAR FILM CAPACOTOIM 
.001811 .12 .10 07 022m1 '3 11 .08 
0022 12 10 07 047811 ..1 17 13 

0047811 12 10 07 .1811 7 23 17 
01m1 12 10 07 .22001 3 27 .22 

20% RAPPED TANTALUMS (SOLmM CAPAOT ea 
.1/35V 28 23 17 1.5/35V :0 26 21 

15735V .28 .23 17 2.2/25V il 27 22 
22135V 28 23 17 32/25V :1 27 .22 
33/35V .28 23 17 4,7/256 2 28 23 
47/35V 28 23 17 6,0/255 : 6 31 .25 

.68/35V 28 23 17 10/254 35 29 
1.01350 28 23 17 157254 G 50 .40 

WNMTIME ALUMINUM ELECTROLYTIC CAPAA OCRs 

Axial Lad MAID sad 
47/50V 15 13 .10 .47/250 . 5 13 .10 

I 0 /50V 16 14 11 47/50V 6 14 .11 

3.3/505 15 13 10 1.0/165 5 13 10 

4 7/255 16 14 12 1.0/25V E 14 .11 

101254 15 13 .10 1.0/505 E .14 11 

10/504 16 14 .12 4.7/164 5 13 .10 
22/254 i7 15 12 4.7/256 5 .13 .10 
22 /585 .24 20 18 4.7604 6 14 11 

47/255 19 .17 .15 10/160 12 29 
47/505 .25 21 19 10/254 5 13 10 
100/254 24 20 18 10 /50V 6 14 12 

100/50V .35 30 28 17/50V 4 21 .19 

220725V 32 28 .25 100 /160 9 15 .14 

220/50V 45 .41 38 100125V '4 20 18 

470/250 33 29 27 100/50V 15 .30 .28 
1000/16V .55 50 45 220/16V 73 .17 16 

2200/186 70 62 55 470/250 .11 .28 26 

CORNER 
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CARBON FILM RESISTORS -(::_a 
IN STOCK- A BULL LINE or QUALITY 3Ní 5% RESISTORS 

STANDARD VALUES FROM 2.7 ohm to 4.7MDtm 

5 for .25 10 for .40 100 for $1.60 1000 for $14. 

(no mix of values) 100 per value for 1000 price 

in data catalog fro 
77 928 page 

L,,, 
WITH $25. PREPAID ORDER 

RESISTOR ASSORTMENTS 

lED assorted ASS RTMENT 

of %w or /W most 5% 

w /PCB out leads.. 
specify 1or1/2W $1.00 

25K Trimmer 

SUPER LED's 
This family of LED's are mounted on a TO -5 

header with a 6/32 threaded stud to secure la 
to a heat sink.. NO AMPERES max. contin- 

a 

L2, 

IN 

printed 

$12 °uit 
Board Type 

10 for 81.5^ 

HP 
5082 -4557 -./ 

Bright Yellow 
/1aT'e 

clips 3 / $1.00 

uous current rating (with heat sink). LED's 

can be pulsed at up to 25A with low duty 

cycle. Data supplied w eA a `. 
ME2 Infra Red w /low lens 

ME5 Infra Red w /high lens 
MV4 Visible Red with low lens 

MV411 Visible Red with high lens 

* * * * * * * ** * * * * * * * * * * ** 

150Mhz PRESCALER * 

SPECIALS 
747 

14ap07,4IPP1075 
$.b-, 

* 
Use your low frequency counter to measure * Rectifiers 

VHF or UHF frequencies. This kit will divide the * _ 

input signal by ten (10 or 100 with 650MHz option) * 
Kit contains drilled circuit board, 2 MC10131 

lAmp- Random testing 
IC's, all parts needed and instructions. * 

indicates 1200 volts 

150 /L70MLz KIT $12.95 * or better. Satisfac- 

650Miz option w /11C90 IC $29.95 * tion guaranteed. 

-requires 5v at app. .2A, power supply * 15 for 11.00 
for $5.00 

and case are not part of 

kit-- 

-- 

l y y y* 5100 
7$ 7K )f 7 * 7K 7l 7 * 7t 7K li * l 

* DIP RC NETWORKS * 
14 and 16 pin IC packages containing * precision resistors and capacitors. 

_- 

Diode Array * NO SCHEMATICS AVAILABLE 

* 
10 -1N914 SILICON SIGNAL 250 ea. * 20 FOR $1. 
DIODES IN ONE PACKAGE. 

20 LEADS ALTERNATELY Ten for 
SPACED .1"; NO COMMON r * 
CONNECTIONS. 2.25 * RCA DR2010 NUMITRON 

POTTER 
BRUMFIELD 
Type KHP Relay 

4 PDT 3A Contacts 
24VDC COIL 
650 ohms 

10.5MA 

": 

i ra' 
X11 ¡ 

161 IM N 
Qr' . ¡ 

I 
;11¡MI 

* 
. * 
`\ 

@ . 
/ * 

f * 

1- * 

- 

5 

RCA DR2010 Numitron d i g i t a l 

display tube. This incandes- 

cent five -volt seven-segment 
device provides a .6" high nu- 

metal which can be s e e n at a 

distance of 30 feet. The tube 
i n base has a standard nine-pin 

(solderable) and a left - h a n d 

decimal point. Each $4.00 
5 FOR $16 10 FOR $30 

$ 1.60 ea. U * 5 WATT AUDIO AMPLIFIER 
* IC audio power amplifier kit. A complete 

HighQuality PCB * kit including a drilled circuit board, 706 

li Fairchild IC with heat sink, and all parts 

Mounting IC Sockets * to make a complete high gain (46db) power 

wire wrap sockets 
8 pin .$ .19 W" amplifier. Kit operates from single power 

14 pin . .19 * source of 6 -16VDC and drives a 4 ohm spkr. 

.4 pin WW $.36 16 pin .21 id $8.95 each. - - -- 2 (stereo) for $16.50 

16 pin WW .41 24 pin . .55 

28 l' does not include a case or power supply 

MOLEX I 

500 $4.75 lk $8.50 

2k $16.50 5k 37.50 

pin . .70 

4° pin . 1.10 ¡f 

(O oo ONE AMP OP -AMP 
p 

0 General purpose operational amplifier in 

O O an eight pin TO -3 package. Similar to the 

\ \\ National LH0021. Ideal for servo drive or 

supply etc. use.. Data included 

FULL WAVE BRIDGE 

RECTIFIERS 
FULLY TESTED 
COSMETIC REJECTS 
(SCRATCHES) 

s 
- 500V 25p 

01.75 ea 
yv} 10/015. 

100v 255 
_ $1,35 ea 

10 /$12 

power 

54.50 each five for $20. 

41 
/ 
7I 

DIP TRIM POT 
12 turn trimpots in 

a DIP package. ti' x 

ï" x 1 ". 5k and 2001 

only.... (DALE) 

$.65 ea. 10/$4.95 

en ee` 
20C ea. 

10 51.50 

512.5% 
(L41REX 

DUAL CDS PHOTO 

CONDUCTIVE CELI. 

Send a stamp for our flyer listing 
Phone (916)334 -2161 

{{,, if , MAIL ORDERS more money-saying Wr bargains! V gz 9 .> t TO PO BOX 

Orders under $7.00 add $1.00 46 ,,SQ 41778, 
postage and handling. Resi- O SACRAMENTO 
dents of Cal. 

Orders shippedapromptly.t$10J0 
CA. 95841 

Diac 
27V trigger 

diodes for 
Zk 

SCR or TRIALS 
SPd 

TRIAC s 
ec, HA 

minimum on 0.0.D.s. 

BraBYLOn 
ELECTROnICS 

,7.,,, 

BANKAMERICARD 

vv$row " 
house 
marked 

, /' 4 59$ each 
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r 4or6 Digit Alartm Clock Kit 
iY[H.ü;l[KSilaNAü¡j[Oü:1Cde>i:IlaiküYl 

601 

A i / A. Fairchild 0 5" FND500 Series Display 
B. Display Board may be remote 
C. P.C. Boards, Transformer. Speaker and all me 

parts needed (less case). 
D. Detailed Instructions 

12 H,.6-Oigit 518.50, with 10 mm. timer $2550 
and crystal time base $29.50 

amaeh 514.95 SDgit24 H. $14.95 (no alarm) 

0.8" Digit Jumbo Di.pl.y Alerm Clock Kit 
Features 

0,0 F5C8000 Display Array 
B. Fairchild Super -Chip - F- 3817PC 
C. P.C. Board. Transformer, Speaker and all 

parts included (less case) 
D. Detailed Instructions $19.50 

30 MHz FREQUENCY - 
COUNTER KIT iA 

6 Large 0.5" 
Red Display 

Frequency Range.r1? 
HZ 30MHz 

Resolution. 50. 100 Hz 
Kn . 25030A 221C's X'tal Time Base 
Kit includes: Detailed Instructions. X'tel, $ 54 95 

2 P.0 Boards, all IC's socketed. Transformer, 
Regulator IC, Line Cord, and all parts 

M 

POWER SUPPLY KITS 

2 20V 1 3A continuously edlustebie with current 
g. Includes Transformer, PIC Board, 

2N 33055, Heat sink. end everything but the 
$1005 

6 -DIGIT AUTO CLOCK KIT WITH ALARM 
Features 
A. Fairchild o.5" FND D. P.C. Boards, speaker, 

500 Series Display IC's and all parts. 
B. Display Board may E. Detailed Instructions 

be remote 
C. X'tal time base $19.95 

MINIATURE i SLIDE SWITCH 
p(Tf DPDT 20 each 
L,K 10 for 1.75 

100 for $1500 

TRANSISTORS 
GENERAL PURPOSE 

NPN 10/$1 00 
PNP 10/51 00 

4" MUFFIN FAN 
Slightly Used -$5.00 

All In perfect Condition 
Satisfaction Guaranteed 

BOURNS 
MINIATURE TRIMMERS 

32925 2K 55, ea 
or 10 fur $500 

330PP 2K 75 
nr 10 for $6.75 

INTER -COM BOARD 
Fully assembled 

Works on 9 -15V D 

2 speakers make it work 
With Schematic 

ONLY 53.00 

COMPUTER GRADE 
CAPACITORS 

18.5005F 80V $4.50 
9.0005 F 20V 54 00 

000005F 5V 5250 
t 0005.200 50V $1.00 

TANTALUM 
CAPACITORS 
1535V 15 

1510V 15 

3.3535V 20 
10550V 35 
225 35V 25 

MINIATURE TOGGLE 
SWITCH 

,PDT 5100 
,PDT 5125 

DT Center ff 5125 

PUSH 

All inputs 110 V AC 
40 V C.T. 10A $14.50 
30V C.T. 20A $13.50 
20V C.T. 10A $800 
24V 1.3A 53.50 
246.3.9.12V to 4 in 1 $3.50 
28V C.T. 0,6A $2.00 

WIRE.WRAP TOOLS from OK 
Hobby Wrap 30 $5.45 
Hobby Wrap -Model BW'630 Bat- 

tery Op. (less bet.) $3295 

THIS MONTH'S SPECIALS! 
057400 $.12 
LM741 CH To .5 30 
MH0026C 

(5 MHZ Clock Driver) 1,95 
AY- 536001Keyboard Encoder by 

G.I.Iwith Spec. Sheet 10,50 
LM340712 .80 
LM340T -5 .80 
AN2144.5W Power I.C. with 

Spec, 2.95 

PANEL METERS 
2'/ " X 2'G" 

50 fl A $3.50 15011 A $3.00 
100µA 83.00 3009A 53.00 
1 ." KIP." - 50 A $4.00 

OPEN FRAME POWER SUPP. 
5V @ 3A with ()VP 115V AC 

input 517.50 

MODULAR POWER SUPPLY 
5V @ 32A 115V AC Input with 

OVP (New) $69.50 
24V @ 12A 115V AC input 

(used) $37.95 
28V 3A (used) $19.95 

L.E.D. 
0.25" Red 25. 10 for $2.00 
0 25" Green 30. 10 for $2.50 
0.125" Red 20. 10 for $1.75 
0.5" F50503 C.C. $1,00 
0.5" FN0507 C.A. $1.00 
08" FSC8000 C.C. $7.50 

RECTIFIERS RCA Hopse Mark. 
N4001 06 1000V 3A .40 
N4002 07 600V SA .75 
54003 .OB MOTOROLA 
N4004 09 151202A 65 
54005 10 151612 .75 
N4006.12 MDA96221.80 
N4007 .14 Bridge100V12A 

14 Pin 
14 Pin 
14 Pin 
16 Pin 
16 Pin 
22 Pin 
24 Pin 
24 Pin 
40 Pin 

I.C. SOCKETS 
Lo Pro $ .30 

Standard Gold .35 
Wire Wrap -Gold .45 

Lo pro .35 
Wire Wrap-Gold .50 

Lo pro .45 
Lo Pro Open Frame .45 

Standard-Gold 1.00 
Lo pro Open Frame .55 

USH BUTTON SWITCH 1`-"`/ ELECTRONICeSUPPLIES 
if.rf, Wnda. 9reen and o...n. P.o. a..:4.. w.r,.im, ea..x 
,ellow 30. ea 4/$1 00 aass w. ti"eein, suu. c, nn.ri.im, ea saió, 

Nim51.n:imm4I41Fnmgi511-itm4i41 C-7 mgPn=Emr4i511-mic4i471-! INN 
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Th1n1,1 
TM 

.i 
Your single source for the most advanced S -100 

components available: 
* Guard your Altair , *WünderBusswithNoise- 
IMSAI or custom system guard' is the only 20 -slot 
against program crashes S -100 bus -board with two - 
with CONSTANT VOLT- way squelching. * TOTAL 
AGE POWER SUPPLIES, I/O BOARD for $120! 3 

special 12 and 20 -amp cassette channels with 
models from Parasitic control, RS232 /TTY port, 
Engineering. * INTE- parallel port, memory. 
GRATED CPU /FRONT * Write for specs. 
PANEL gives you access 
to all 8080 registers, I /Os 
and memory from octal 
keyboard and digital LEDs 
...by Morrow Micro -Stuff. 

505 Arlington 
Berkeley, Ca. 
94707 

photo - courtesy Peter I lollenbeek II' i "his Berkeley 
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All Orders Processed Same Dayy 
If We Have An Out -Of -Stock Item, You Are Notified Immediately. l' 

MODU-CLOCK 

1111 111111 NM° 
High quality printed cirent board project. -No parts Ircluded. 

THOLSANOSSOLD VA-IONALLV IIII 

DESIGN UTILI_ES: 
5 -01911 LEC 1148.7, DL 707, nc.l 
1.1146314 Lick Ch p 
Ces be bunt A2 or DC operation. 
Or lied, inch. and plated bards. 
CLOS time.. option. 

The ultimate 6 -digit clock project. Unique ami - 
Ilo4 3er»dle construction. All hoe vs 

re t13' ,. and nowt behind each orbe.. .1 

connotons are arouaht to the board's edges. 

AC Version: Readout Bard 
(3 bord led Clack Bard 

Fowr Bard 
Conglere Instructions and 
Farts List. ( 
ONLY $4.95 

AC /CC Version Reecout Bard 
(4 board sed Cloef board 

Power Bard 
-imago bard 
Complete I .uctions and 
Parts Lin. 

$5.95 

88L 
DIG T MODULE STRIP 

STRIP 
a d, strip fo lite win END 500 /507 LED redo 

62.25/ strip 

DECADE COUNTER MODULE 

DCM-1 

o- 
o- o- o- o- 

o 
o- 

Versatile decade counter board Utilizes a 7447 
decoder- driver and a 490 decade counter. Directly 
drives common anode LED readouts. Designed to be 
used M conjunction With our DM -5 and DM -8 
digit modules. All connections brought to bard's 
edge. ONLY 70C ea 10 for $6.00 

6 DIGIT READOUT BOARDS 

ALARM CLOCK MODULE 
displays Hours, Minutes, and Seconds 

FEATURES: 
GIANT .7 INCH RED LED READOUTS 
COMPLETE FACTORY TESTED MODULES 
SPECIAL TRANSFORMER 
SECONDS DISPLAY 
BRIGHTNESS CONTROL a,a,. - .rut gran.. 

12 OR 24 HOUR OPTION 
SLEEP AND SNOOZE TIMERS 
PRESETTABLE 59 MINUTE SLEEP TIMER 
9 MINUTE SNOOZE ALARM 
AM - PM INDICATOR 
COMES COMPLETE WITH 6 PAGE 

INSTRUCTION BOOKLET 

NEW!!! 

,o tmnffnmóps ^ 

>.,. 

SP` 

P,E 
P 

GJ 

1/. 

ï 
OGW v 

°a 
olb 

0 
$129-1, ONLY 

to>t a31 

Multiplexed connections tor clock,, counters. etc. Corner 
nolo for monna. 

Part NO Usa with o e Dim. 
DB END 357 82.25 1.5" n 40 
01967 01,707, MAW1 typo . 1.5" 4" 82.25 
D865 END 500/507/510 83.00 1.5" n 5" 

DIGIT -MODULES 
Versatile boards for mounting and wiring LED displays. For 
clot s, counters, timer 

at Part No Use with Price Dim. 
DM -5 END 500/507 .50 .7" 

1 

v " 
DMA FND 600 /907 JO I . 15" 

D 

WIRE DISPENSER 

Data sheets. Specifier, 1 ions. Applicatiovs iaforfnat art. 

New TTL Data Book. Only $4.95 
Five more valuable reference aids. 

Me oymneelroniee The SemicoMUdo, rho Tramcar and Sleee 
Sala Bak. 368 pages. Memory gala 800. Data Boos. 1.248 pains, 
SS 95. 272 pages. 82.95. $4.95. 

The Linear Control The Power Semiconductor 
Circuits Data Book. Dala Book. 816 papes. 
368 papes. $2.95. $3.95. 

TTL Data 
Book, 

e std edition 
al2pages. 

54.95 
50 FT. ROLL OF 30 AWG. 
KYNAR WIRE -WRAPPING WIRE 

CUTS THE WIRE TO LENGTH 

STRIPS 1 INCH OF INSULATION 

AVAILABLE IN FOUR COLORS 

WD -30 -B BLUE WIRE 
WD -30 -Y YELLOW WIRE 
WD -30 -W WHITE WIRE 
WD -30 -R RED WIRE EACH 

newest The edition of the TTL Cala Book for Dai,. 
Detailed pacilicatwns on ovar 900 TTL Maur 

Noes. standard TTL, high -technology Schottkh<larep.d 
TTL. Pin aseionment drawings of all TTL apse The not 
complete book on TTL laic written by the some comPy 
mat invented Me IC. 

A must for every scientist, engineer. ana technkierl! 

SATISFACTION 
GUARANTEED!!!! 

Catalog.lnABox 
JBS EXCLUSIVE! COOKBOOKS 

TM 

CMOs COOKBOOK by Don Bananas, 
Pub. Howard W. Sann Cotnanv. Anether 

from Don Lancaster, author of the winner 
famous RTL and TTL Cookbooks. The CMOS 
Cookbook deuils the application of CMOS, 
the low power logic lancio suitable for non 
applications presently dominated by TTL. 
The book follows the style of the orphhal 
Cookbooks. Eight Maplen aver all fats of 
CMOS logic, and the work is prefaced by 100 
peon detailing the draremerinies of most 
CMOS occulta. TM CMOS Cookbook is re- 
quired reading for eery serious 2511.1 experi- 
menter. 7995 t VT COOKBOOK by Donald Lancaster. describes 1M use of s standard 
asap CRT t nel. Explains and describes 

ckera r generation, ale control and interface informnlon In typical, 
ev/ to undrnand Lancaster style. This book is a required ten for both the 

ocompmer anthusun and tha entercar RTTV panto wino desires a quiet 
aternative to noisy teletya machines. 5995 
TTL COOKBOOK by Donald Laminar. Epleina whin TTL is, how it works, 

dd 
how to use Ia. Discusses prem.! applications, such as a digital coter and 

play System, event. ont r, elecele stopwatch, digital voltmeter, and a 

d ;ital tachometer. 336 ages 58 e Bit: phbound 88.85 

IC OP.AMP COOKBOOK by Walter G. Jung. Covers not only the 
basic theory of the IC alp amp it great detail. but also includes mer 250 

t apphcasiora, liberally illustrated. 592 pea., 514 a 8'S, 
nier bound SI 2.95. 

Each CATALOG -IN-A-B EI r' 

Contains: 
- mpe: of transistors, I ca. n. r st o 

Worth c ver $1.00 In me clan. se. 

JBS GIANT full -line catalog nth Out. 
standlnq buys on electrcn 

IC selection guide Hancy ele lion and 
or Icing guide for digital and li -ear IC's. 

R EL prm1ects catalog. 

RUBBBì f U 3m 
10 

'n-a. sr 
_r.m>. irr 

r< ter 

Just told 52.00 and, click or . .0. for 
mmedats delivery. No sel. Mut order 
lot CATALOG- IN -A -®= ten 

ORDER NOW!! 
ORDER NOW IIII ONLY 
Limit One Per Customer Please. 

ORDER TODAY !Ill 
You must be satisfied or your money back 

Our Third Big Year Serving The Scientist, Engineer, OEM Manufacturer And Hobbyist. 

OD 

Highest Quality Merchandise ! Fastest Service 
1 

Cu5tmer att51artIan 
guarantee 

We apeoliCe in fast, prompt service with total 
custom^ satisfaction!! All items -en guaran- 
teed (or30 days from data of shipment, provid- 
ing that no JIM inflicted damage has °scored. 

S -ORE HOURS: 9:30 5:2) Weekday, _ 9:30 3:a) Saturdays 

JB 3050 VALMONT 
BOULDER, COLO. 
80301 
(303) 442 -1212 

ELECTRONICS, inc. 

TERMS 
ALL PRICES SUBJECT TO CHANGE WITHOUT At, 
ALL MERCHANDISE SUBJECT TO PRIOR SALE 
POSTAGE & HANDLING ADD $1 
3 1/2% STATE TAX (COLO. RES.: 
MINIMUMORDER $5.00 
NO COD'S 
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Radio Hut 
Money back guarantee. NO COD'S. Texas 
residents add 5% sales tax. Add 5% of order 
for postage and handling. Orders under $15.00 
add 75 cents. Foreign orders add 10% for 
postage. 

For your convenience, call your BankAmericard 
or Master Charge orders in on our Toll Free Watts 
Line: 1-800-527-2304. Texas residents call col- 
lect: 1- 214- 271 -8423. 

II,.,,, P.O. Box 64783R 
Dallas, Texas 75206 BANNAMERICARD 

,,.h,,,,,, b 

Memorex computer boards 

with IC's, diodes, transistor, 
etc. 5 Boards containing 

100 - 200 IC's 

ONLY $ 4.25 

BRIDGE 
RECTIFIERS 

6 Amp 50V 1.10 

10 Amp 50V 1.25 

25 Amp 50V 1.39 

MK 5005 
4 digit counter /latch 
decoder; 7 segment 
output only. 24 pin 
dip with specs. 

$ 8.00 EACH 

PLASMA DISPLAY KIT 

Kit Includes: 12 digit display .4" Charac- 
ter Power supply for display 
above Complete specs for 
hookup. 

Line cord Not Included. 

i 

ONLY $ 3.95 

i / i l _ I / 7 7 a !i,_. /,_i._i,=, 1,_/, 

l'l'l'hil IIII 

SPECIAL 
DEVICES 

82S23 2.19 
2513 10.00 
2102 -1 .99 
1101A .75 
1103A 1.10 
8T13 1.50 
8T97 1.25 
MM5233 1.50 
300KC xtal 1.50 

* * *** *** * * * * **** 
UNSCRAMBLER KIT 

for all Scanners 
Tunes easily 

K 

Full instructions included 

Easy to install 
* 

31/2" x 31/2" x 11/2" 

Only $19.95 
** * * * * * * * ** st. st. * * * * * * 

REGULATORS 
7805 7818 
7806 7824 
7808 7905 
7812 7912 
7815 7915 
Your Choice $ .95 

RESISTORS 
Over 50,000,000 

in stock 
'330 ohm 

470 uhm 

"680 uhm 

1K uhm 

1.2K uhm 

2.2K uhm 

3.3K uhm 

4 7K ohm 

6.8K ohm 

10K uhm 

20K ohm 

22K ohm 

27K uhm 

33K ohm 

39K uhm 

43K he 

47K ohm 

82K ohm 

100K ohm 

150K nhrn 

220K ohm 

'1/8W only 
"1 /2 1N only 

All resistors are P.C. Lead hui . . 

not pull oils. 
100 mm order for each value 

NO MIX 100/.99 

WATERGATE SPECIAL 

Telephone Relay automatically starts and 

stops tape recorder. No batteries required. 
Kit complete with drilled P.C. Board. 
Parts and Case ONLY $10.95 

CLOCK KIT 

ONLY $ 14.95 

Kit includes 

LT701 clock module 
Power Supply 
Punched Case 
12 or 24 hour operation 

Complete 
except for line cord 

LT701 E 12 hour clock 

VARIABLE POWER SUPPLY KIT NO. 1 

*Continously variable from 5V to 20V 
*Excellent regulation up to 500 mil. 
*4400 Mfd of filtering 
*Drilled fiberglass PC Board 

One hour assembly 
*Kit includes all components 
*Case Included ONLY $10.95 

VARIABLE POWER SUPPLY KIT NO. 2 

Same as above but with 1 amp output, also with case. 

ONLY $13.95 

READOUTS 

FND70 .4 "C.C. .59 
FND800 .8 "C.C. 1.69 
TI 6 digit array C.C. 

3/1.00 
MAN 8 .3 "CA Yellow 

.89 
LT767 .7" C.C. 4 digit 

ctick $ 3.95 

Ni -Cad Batteries 
4 Brand New Size "AA" 

Ni -Cads ONLY $4.50 

BATTERY CLIPS 
Standard 9V battery clip with 
4-1/2" tinned leads. 25/$1.00 

SOCKETS 
14 pin .22 
16 pin .25 
18 pin .2` 
24 pin (ww only) .95 
28 pin .35 
40 pin .50 

74L500 
74L502 
74LS03 
74L504 
74LS05 
74L508 
74L509 
74LS10 
74L51 1 

74LS1 3 
74LS14 
74LS15 
74L520 
74L521 
74L522 
74LS26 
74LS27 
74L530 
74LS32 
741..537 
74L538 
74L540 
74LS42 
74L55 1 

74LS54 
74LS55 
74 LS7 3 
74LS74 
74LS76 
74LS86 
741.590 
74 LS 92 
74LS93 
74LS1 09 
74LS112 
74LS113 
74 L51 14 
74 LS1 25 
74LS126 
74LS132 
74L5133 
74LS136 
74L5138 
74LS1 39 

LS 
.26 
.26 
.26 
.30 
.32 
.26 
.26 
.26 
.35 
.58 

1.05 
.26 
.24 
.35 
.35 
.35 
.35 
.34 
.35 
.33 
.38 
.34 
.80 
.26 
.26 
.26 
.75 
.49 
.49 
.45 
.85 

1.00 
1.00 
.49 
.49 
.40 
.40 
.55 
.65 

1.00 
.35 
.39 
.85 
.85 

74L5145 1.00 
74LS151 .70 
74L5153 .70 
74L5155 .69 
74LS156 .76 
74L5157 .95 
74L5158 .85 
74LS160 .85 
74LS161 .85 
74L5162 .85 
74LS163 .85 
74LS168 .85 
74L5169 .85 
74LS170 2.00 
74L5173 1.10 
74LS174 1.00 
74LS175 1.00 

.95 

.95 

.95 

.95 

.95 

.95 

.85 

.85 

.85 

.85 

.85 

.85 

.26 

.26 
.55 
.75 
.75 
95 

74L5298 .95 
74L5365 .55 
74L5366 .55 
74LS367 .55 
74L5368 .55 
74LS390 1.75 
74LS393 1.45 
74L5670 3.25 

74L5191 
74L5192 
74L51 93 
74 L5194 
74LS195 
74LS196 
74LS197 
74LS251 
74L5253 
74L5257 
74L5258 
74LS260 
74LS266 
74LS279 
74LS290 
74LS293 
74LS295 

CMOS 
SALE 

C D4000 
CD4001 
CD4002 
C D4007 
C D4009 
CD401 0 
C D401 ] 
CD4012 
CD4013 
C D4014 
CD4015 
CD401 6 
CD401 7 
CD401 8 
CD4019 
CD4020 
CD4021 
CD4022 
C04024 
CD4025 
CD4027 
C04028 
C D4029 
CD4030 
C D4034 
CD4035 
C D4040 
CD404 1 

CD4042 
C D4043 
C D4044 
CD4046 
C04047 
CD4049 
CD4050 
CD405 1 

CD4053 
CD4056 
C D405 8 
C04060 
C D4066 
C D4069 
CD407 1 

C D40 76 
74C04 
74C 107 
CD4116 
C04507 
C 045 12 
CD45 16 
CD4518 
C D4520 

.16 

.16 

.16 

.16 

.45 

.45 
16 

.16 

.29 

.75 

.75 

.29 
80 
80 

.39 
85 

.90 
90 
.70 
.19 
39 

.75 

.99 
16 

2.30 
99 

1.00 
.69 
.59 
.60 
.59 
90 
59 
.35 
.35 
90 
.90 

1 .00 
.90 

1.00 
.69 
.30 
.16 
.99 
.29 
.29 
.39 
.40 
.50 
85 
85 
85 

* ** 

7400 
7401 
7402 
7403 
74H04 
74SO4 
7404 
7406 
7408 
7409 
7410 
7411 
7413 
7420 
7421 
7423 
7425 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7442 
7443 
7444 
7446 
74L47 
7447 
7448 
7450 
7451 
7453 
7454 
7470 
7472 

TTL 
.17 
.17 
.17 
.17 
.25 
.30 
.17 
.25 
.17 
.17 
.17 
.25 
.45 
.17 
.17 
.35 
.27 
.25 
.17 
.25 
.30 
.35 
.35 
.17 
.60 
.60 
.65 
.85 

1.75 
.81 
.81 
.20 
.17 
.17 
.17 
.35 
.21 

*** 
» 
rt 

7473 .21 
74H74 .45 
7474 .35 
7475 .55 
7476 35 
7480 .45 
7483 .76 
7485 .89 
7485 .35 
7490 .71 
7491 .71 
7492 .71 
7493 .67 
7494 .90 
7495 .71 
7496 .85 
74100 .96 
74121 .31 
74123 .61 
74125 .44 
74141 .71 
74145 .97 
74151 .71 
74153 .81 
74154 .97 
74161 .91 
74163 1.05 
74164 1.05 
74174 .91 
74175 1.40 
74180 .76 
74181 2.25 
74191 1.20 
74192 1.20 
74193 .95 
745195 1.05 
74195 .65 

TRANSISTORS - 

DIODES 

MJE1103 3/1.00 
MJ3001 1.30 
2N2222 6/1.00 
2N2369 6/1.00 
2N2905 4/1.00 

2N2907 15/1.00 
2N3906 6/1.00 
2N4400 6/1.00 
2N4443 SCR 3/1.00 
1N4004 15 /1.00 
194007 10/1.00 
1N4148 (1N914) 20/1.00 
3N201 VHF Pre amp .80 
040E l Power Darl - 8 /1.00 
EN930 .20 
1N746 .25 

*House numbered 
and P.C. Lead 

PC BOARDS 
4 digit PCB 1, ,. f ND800 or 807 

6 dram PCB for FND800 or 807 

4 dial PCB for DL707 

6 dl9al PCB for OL707 

4 claw PCB for FND503 or 510 

6 dish PCB for FND503 of 510 

4 digit PCB for DL747 

6 duet PCB for DL747 

4 firm PCB for DL727 or 728 

6 doom PCB for DL727 or 728 

4 distil PCB for FND359 or 70 

2 50 

3.50 

1.50 

2 00 

2.00 

3.00 

250 
3.00 

2 00 

3.00 

1 75 

NOTE: All PC Boards are multiplexed 

for adding additional digits. 

LINEA RS 

LM301 30 

LM30/ 30 

LM309K 95 

I M311 85 
LM377 185 
LM380 18 um] 75 

LM3900 30 
LM710 25 

LM711 25 
LM723 40 

LM741 25 
LM 748 25 
NE553 1 95 
NE555 .40 
NE556 95 
NE565 95 
NE566 95 
NE567 1 10 

1458 49 
RCA3043 75 

75491 .30 
75492 .30 

60 Hz == L () () K = 
Crystal Time Base Kit _ Kit 
enables a MOS clock circuit to op- 
erate from a DC power source. Ideal 
for car, camper, van, boat, etc. 

60Hz output with an accuracy of 
.005% (typ.) Low power consump- 
bon 2.5 ma (typ.). Small size will 
fit most any enclosure. Single MOS 
IC oscillator /divider chip 5 -15 volts 
DC operation. 

ONLY $ 5.95 
2 for $10.00 

ORDER BY PHONE. Charge your 
order to BankAmericard or 

Master Charge. 

USE OUR TOLL FREE WATTS 

1- 800 -527 -2304 

RADIO HUT GUARANTEE 

If you are not satisfied with any of 
our products NO MATTER WHAT 
THE REASON we offer you a full 
money back guarantee if the prod- 
uct or products are returned within 
14 days after you receive them. 
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ELECTRONIC TOUCH ORGAN KIT 
Fantastic new design uses CMOS I.C. and a to- 
tal of 39 semi -conductors to give a touch con- 
trol keyboard, all the electronic parts in one PC 
Board. This organ is easy to build, yet has fea- 
tures like a full two- octave range touch key- 
board, variable tremolo; two voices; built -in I.C. 
amplifier with volume control, complete with 
speaker and a specially designed plexi -glass 
case. 

*Ideal kit for beginner or gift for children $24.50 eo. BATTERIES NOT INCLUDED 

ELECTRONQ'IC 
SWITCH Ki r 
CONDENSER TYFE 

Touch on Touch 13 -f 
use 7473 I.C. 

and 12V relay 
$5.50 each 

SLIM LINE 
CALCULATOR 

6 Functions with % and memory 
8 Digits LED display 

One full year guarantee 
Special Price Only 

$8.50 Ea. 
BATTERIES NOT INCLUDED 

CALCULATOR 
with STOPWATCH 

6 Functions with % and memory 
8 Digits big green display 

'Built -in X'tal controlled stop 
watch count to 1/10 of a second. 

Special Price Only 
$16.50 Ea. 

BATTERIES NOT INCLUDED 

TOGGLE SWITCH 
Half -size of submini toggle switch 

rated 3 amp 125V AC contact 

MS-2432P SPST 
MS-244 SPDT 
MS-245 DPDT 

1 -9 
0.90 
1.00 
1.20 

10 -99 
0.80 
0.90 
1.10 

LARGE QUANTITY AVAILABLE FOR OEM 

TV Games 
Ap 

I.C. TEST CLIPS 
Same as the E -Z clips 
With 20" Long Leads 

In Black and Red Colors 
$1.75 Per Pair 

ei12V DC REED RELAY SPDT 
UATRON /ES DIV. 

PART NO. LH30 -029 
$1.25 ea 

Direct 
Sales Only 

$2950 
FEATURES: 

4 Games -Tennis, Hockey, Racquet Handball and Single 
Handball. 
Auto counter display on the screen. 

-'fis- FM WIRELESS MIC NIT 
1I, Transmit range up to 103ft. A'r -1, Easy to essemb- Ill . -® . 

- (Mit Included 
$4.50 each 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 
FET Transistor Built -in 

SIGMA 78REI, 12DC RELAY 
4008 COIL SPDT 

$1.30 ea. or 10 for $10.00 
ALL BRAND NEW UNITS 

Computer Grade Capacitors 
f48- 2000 50V 2.00 e.a_ 

3000 40V 3.25 $1- 
8000 55V 3.75 ea- 
1000 50V 3.95 ea. 

Multi -Color LED Indicator 
Red -Green Colors in one LED 

j1- with Plastic Housing 
99e Ea. 

Voltage 2V 20 MA per LED 

TIMER KIT 
Time Controlled from 1- 100sec. 

Ideal to be used as time delay 
unit for burglar alarm, photo 
service, and other purposes. 
Max. loading 110V, 2 AMP. 
Supply voltage 12 -18V D.C. 

PT -40 ELECTRONIC IC TIMER $11.50 each 

AUDIO AMP KIT 
miUse o e33 pply e oIisv OC 

nuns 

a .nIy $5.00... 

CLOCK KIT 
MOST POPULAR 
MM5314 IC IT 

WITH A NEW C.A5 II 
Features. 12/24 HoLr Display 

50/60 HZ Input 6 Digits Aleadout 
Kit Includes: Grey Color Plastic Case 
MM5314 Clock Chip PC Boards riel Trans 
former, 6 Green Color 0.3" Tube 4esdouts, 
All other transistor Drivers and ochre- Corn - 

pDnents. 
Special Only $14 95 ea. 

TV GAME MODULATOR UNIT 
FCC Approved 

For channel 3 and 4 

With Ost. 
Call 

ONLY $4.50 

TI 1955 
Alternative As/35500.1 04110 6 Game 128 Pin Dipl 

TV Game Chip with Data 
Tennis Squash hockey, 
practice & 2 shooting. 
Special Only $11.00 

WIRE 
WRAPPING 

TOOL 

$33.50 
Wire Wrapping 
Wire in Bulk 
Red or Black 

QUARTZ CRYSTALS 
1 MHZ 4.95 
2 MHZ 55.25 
4 MHZ 55.25 
10 MHZ 55.25 

3.579 MHZ !1.25 
Color TV Type 

El.ctr.nlc Police Slrn Kit 
Ideal for use as an alarm 
unit. High output up to 5 
watt at 12V DC supply. 
Can be used with horn- 

AU-999 
uE wLAw M UNIT 

type speaker. $14.00 each o 

Music on Light COLOR ORGAN KIT 
in Colour ! 

MC-SPO MINI MUSIC 
COLOR UNIT 

Operates in low voltage (9 V 
24V DCI. Can control up to 
100 low voltage light bulbs. 
Light bulbs change colors to 
the tones of music. Connect 
to the speaker output of the 
amplifier. $10.50 per kit 

NI -CO 
RECHARGEABLE 

BATTERIES 
AA SIZE, 1.2V $1.25 ea. 
CSIZE,1.2V $1.50 ea. 
SUBCSIZE $1.50 ea. 
F SIZE, 1.2V $2.50 ea. 

AfoloMATCHED PAIR 
POWER TRANSISTORS 

MOTOROLA MJE2955 PNP 
MJE3055 NPN 

10 AMP 60 VOLT 90 WATTS 
$225 PER PAIR 

Sub Mini Size 
V'PANEL METER 

500 UA 
ONLY $1.20 ea 

Don't move ! LIGHT CONTROL 
SWITCH KIT 

Can control TV, radio, lights 
or can be used with the Police 
Siren Kit to form a burglar 
alarm system. 

$4.50 each 

POWER SUPPLY KIT 
0 -35V D.C. REGULATED 

Uses ÚA723 and ZN3055 Power 
TR output can be adjusted from 

it i - r.,. 0 -35V, 2 AMP. Complete with PC .r - board and all electronic parts. 
$9.50 each a PO Eia UPPLT 

AUTO ALARM KIT 
The Cn,,.liII,tei Auto 
Ala , . n electron it 
sell oiled ., 

t w ho` stem no u, 

u i,,rl 
within the Move 

box of ar tnnmhtle 
Two minutes at let turnam oil the 1,11110r1 
the alarm dolorudlit all, lief, aself 
When the auto s r d, n I 

and after rtt1045r se 

entered, 
y (inlay The 

keymob,le owner, byci u the iq 

wdl a `the .ila,,,] ',,,I 
the alarm will as and fort 

criv,. 

auto tally turning off The Jlar 
sets and is ready to again protect the. 
Isom unwanted entry 

FEATURES Simpler installation 5 wires 
Automatically t when a s parked 
Adjustable a sy limb nExtendedtp 
allow Ion a ushed r t from vehicle, Nun,', 
ous apeI,cat tons inn lude protection of boats, 
campers, traders, rr i trucks, Cannot 
he deactivated by "ha ope,' auto. Can 
not be turned oil ciniciin key Neg 
ariee ground only 

ONLY $10.00 PER KIT 

AC POWER SUPPLY 
Adapter Type Transformer 

,r 12V AC 200 MA Output 
$2.75 Each QUAD VOLUME CONTROL 

0J -i_e 
4 

vars, 
_ not n n 

D11Its Alaces C1..k r ,,p cte p CI 

T OIE. SOC,, 12 n. a splay nos y o angle o 

: 

í7201G 6ÚH; 24 nr a lay ¢x 
Power supply 12v ncp 

t roc for eroc 

23 0! Idea for pane clock dank clock, 
"11111 

$7.SO games . doe e 
lock w [nous nme nase 

50aFAfH 

SAE DIP SWITCHES 

ir \0 10046924x6PSTM 
100e 6g2 akSPST _ wr 

.. ongteSPSTSwarne,oran.,. 
ia u si Ons ySl5D 

' -mngteSm`STS..nr r n C. 

SUBMINIATURES TOGGLE 
SWITCHES 

di SPOT On Cs- il 30.. 

..t1 
DPDT On Clr 31.50 ea t t, SPOT On Cf- 51.75 ea. 

1 ffr1 Mini size F aty. Type 
`t lu 11 Aso AVailableer il. Same Pr,ce 

i 
500 UA 

VU METER 
Special Price 
2 for $1.99 

50 UA PANEL METER 

scaie gird iou Brood 
ew .n no, 

Only $3.80 ea. 

PUSH- BUTTON SWITCH 
N /Open Ccn:act 

Color: Red, W r1-e, Blue, 
Green, Black. 4 /$1.00 

N/C lose Ms:, 
I Available 50e ea. 

LARGE QTY. iPAILABLE 

SOLID STATE ELECTRONIC BUZZER 
-- _ Mini Size S' 4:64 ri3 4 

Supply vOlrlop 15V 12v 
Ideal 1c r A arm 

Or Tone Ira Teter 

$1.55 each tr x42.50 

MA1003, 12V DC CLOCK MODULE 
Built in X'TAL controlled 
time base. Protected against 
automotive volt transients. 
Automatic brightness con- 
trol with 0.3" green color 
display. Display turnoff 
with ignition OFF ". 

. 
$23.50 EACH 

MINIMUM ORDE R í10.00. California residents add 6% sales tax. 
All order. ..d 10% postage for out of stata. Overseas countries add 15% of total order for postage. 

SEND CHECK OR MONEY ORDER TO 

5/77 

X114 FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 

For more Information please call (2131 6793762 MM. 
STORE HOURS 10-7 Monday - Saturday BA/ PAR E, ARE master cha ==0 
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NEW WIDE FIELD 
TELESCOPE 
Enjoy clearest, brightest, 
most spectacular wide - 
angle views of stars, 
moon, comets with our 
unique, easy -to -use, port- 
able 41/4 "; f14 Newtonian 
reflector. Top quality op- 

tics provide fine resolu- 
tion. Only 17 ", 10 lbs.! 

No. 2001 

$149.95 
Ppd. 

SAVE 50% 
8 x 20 MONOCULAR 
Top -quality Spy Scope, a 

$30 value, now $14.95! 
Special purchase saves 
you 50 %. 100% coated 
optics; 393 ft. field of 
view. Only 2 oz. - stores 
in pocket, purse, glove 
box. 

No 1568 $14.95 

PRO ELECTRONIC SOUND CATCHER 
Parabolic mike wl 183/4" transparent 
reflecting shield & 2 I.C.'s in amplifier 
magnifies signals 100X over omni- 
direction mikes. Catch sounds never 
before heard; highest signal to noise 
ratio poss. 51/2 lb. 

No. 1649 (REQ. 

29V BATT.) 

SAVE 50 %- DELUXE AM/ FM WALL RADIO 

Great surplus buy saves you 50 on brand new 
AM/ FM Deluxe Wall Radio wl handsome silver/ 
black control panel. Mount anywhere den, kitchen, 
bedroom, office, workshop. Self -cont. Philco -Ford 
radio chassis (141/4 x 313/16 x 31 /z ") wl 11 transis- 
tors, vol. control, AM/ FM hi- sensitivity tuner, AFC 

23/4" dia. speaker, 71/2" 110V AC cord. Orig. cost 
$30 ea. in 3000 quant. for nat'I. motel chain. Re- 

tail value over $40! Buy several now. 

No. 72,275 (READY 
TO PLAY!) .. $19.95 
SAVE! buy 3 or more @$17.95 EA. 

Ppd. 

SEE MUSIC 
IN PULSATING COLOR 
3 Channel Color Organ 
lets you modulate 3 inde- 
pend. strings of colored 
lamps wl intensity of 
your music. "Audio light 
show" flashes, responds 
to rhythym, pitch! 

(ASSEMBLED) . $18.50 
ASSEMBLED) . $1 5.95 Pod. 

KNOW YOUR ALPHA FROM THETA! 

For greater relaxation & concentra- 
tion, monitor your Alpha/ Theta 
brainwaves with audio or visual 
signals on Biosone II. Features 
of $200 -up units. Incl. 3 

feedback modes! 4 -Ib. Ppd. 

No. B $149.95 19' /zx5s /ex414 "1 

No. 71,809 
FOR BEGINNERS) $59.95 

MEASURE WIND SPEED 

ANYWHERE 
Hold handy (16 oz.!) low cost 
Anemometer into the wind, 
quickly read wind speed on its big 
dial - from 5 to 70 mph. Acc. to 

3% of full scale (2.1 mph); no 
batts., adjustments, recalibration 
req. 

No. 42,428 
(7" HIGH) . $19.95 Ppd. 

SUPER POWER FOR 

ANY AM RADIO 

Antenna assist has pulled 
in station 1,000 miles off! 
No wires clips, grounding. 
Solid state no batteries. 
tubes, plugs. 

No. 7 2,095 

$19.95 
ULTRA SELECT -A -TENNA 

Ppd. $24.95 

Send for your FREE 
164 page Edmund 
Scientific Catalog 

with over 4500 bargains 
t 

exo.. ill R 

1 

106 

EDMUND SCIENTIFIC CO. 
Dept. EH -16, Edscorp Bldg. 
Barrington, New Jersey 08007 

Send GIANT 164 Page Catalog 
packed with over 4,000 
unusual bargains. 

Name 

Address 

City 

State Zip 

1 

.* 

Charge My Amer. Exp. BAC !] MC 

Interbank # Acct. a 

Exp. Date Card 4 

Sig 

RANT 
You most be completely satis- 
fied with any Edmund item or 
return it within 30 days for 
a full refund. 

QUALITY 

DETECTOR 

UNDER $40 

Our fully transistorized 
BFO unit can locate a 

quarter at 18 ". Powerful 
6 trans- oscillator -ampli- 
fier circuit. Comp. to 
others priced 50% more! 
Aluminum, just 2 lb. 

No. 80,222.. . 

$39.95 
Ppd. 

owe.A 

EDMUND SCIENTIFIC CO. 
Dept. EH -15, Edscorp Bldg. 
Barrington, N.J. 08007 

Please send me the following items I have 
indicated below: 

Stock No. Qty. Price 

Handling $1.00 

Name 

Address 

City State Zip 
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Send for VACO's FRL 

GHAND SIN T. 01. 
Fi Fin G 

IDE A BOOK 

On Display 

Let Vaco catch t_ieir eye. 
Vaco offers real merchandising versatility with pack- 

aging and displays that really sell. New consumer -tested 
cards ar3 color -coded by tool type. There's the right size 
display for every need. For the wall, the floor, the 
counter. All holding the finest tools available. 

For more on the Vaco merchandising program, send for 
our FREE Merchandising Catalog. Just write: 

Vaco Prlducts Co., 510 N. Dearborn St., Chicago, Illinois 
6061.0. 
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X44 

Introducing the mobile that can move 
you out of the world of the ordinary 
and into the world of the serious CB'er. 
The Cobra 138XLR Single Sideband. 
Sidebanding puts 
you in your own 
private world. A 
world where there's 
less congestion. 
More privacy. 
More time to talk. 

It's all possible because instead of 40 
channels you get your choice of 120 
channels. Both AM and SSB. And 
instead of 4 watts of legal power you 
get 12 watts of legal power. So you get 
almost double the range of AM. 

With the 138XLR Single Sideband 
there's less background noise and less 
interference. So there's cleaner, clearer 
reception. Because like all Cobras, the 
138XLR SSB is engineered to punch 
through loud and clear. Even in crowded 
metropolitan areas. 

And like all Cobras it comes equipped 
with such standard features as an easy - 
to -read LED channel indicator. 
Switchable noise blanking and limiting. 
An RF /signal strength meter. And 
Cobra's exclusive DynaMike gain control. 

You'll find the 138XLR SSB wherever 
Cobras are sold. Which is almost every- 
where. Because Cobra's got a nationwide 
network of dealers and Authorized 
Service Centers offering sales, installation, 
service and advice. So come on in. 
And move on up. 

b r ° 

Punches through loud and clear. 
Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W Cortland St., Chicago, Illinois 60635 
Write for color brochure 

EXPORTERS: Empire Plainview, N Y CANADA: Atlas Electronus Toronto 

ARS 
MOBILflY 
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