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LEN FELDMAN REPORTS - 
Binaural and Biphonic Sound 
Sitting in this new JVC experimental 4 -channel 
biphonic chair, our Contributing High -Fidelity Editor 
becomes one of the first to experience listening to 
binaural sound without wearing headphones 
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New! Equalization analyzer... 
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Balance a system...Dalence a budget. 
Quick and accurate adjustment of 
sound system frequency response 
is finally within the reach of 
most budgets. The Shure M6I5AS 
Equalization Analyzer System 
is a revolutionary breakthrough 
that lets you "see" room 
response trouble spots in sound 
reinforcement and hi-fi systems- 
without bulky equipment, and at a 
fraction of the cost of conventional 
analyzers. 

The portable, 11 -pound system 
(which includes the analyzer, 
special microphone, accessories, 
and carrying case) puts an 
equal -energy -per -octave "pink 
noise" test signal into your sound 
MANUFACTURERS OF HIGH FIDELITY 

system. You place the microphone 
in the listening area and simply 
adjust the filters of an octave 
equalizer (such as the Shure SR107 
orM610) until the M615 display 
indicates that each of 10 octaves 
are properly balanced. You can 
achieve accuracy within ± 1 dB, 
without having to "play it by ear." 

Send for complete descriptive 
brochure AL558. 

Shure Brothers Inc. 
222 Hart rey Ave. 
Evanston, IL 60204 
In Canada: 
A. C. Simmonds & Sons Limited 
COMPONENTS. MICROPHONES. SOUN 
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TECHNICORNER 
The M615 Analyzer's display contains 
20 LEDs that indicate frequency 
response level in each of 10 octave 
bands from 32 liz to 16,000 Hz. 
A rotary hullo envelope control adjusts 
the HI LED threshold relative to the LO 
LED threshold. At minimum setting, 
the resulting frequency response is 
correct within ± 1 dR. Includes input 
and microphone preamplifier overload 
LEDs. A front panel switch selects 
either flat or "house curve" 
equalization. 
The ES615 Omnidirectional Analyzer 
Microphone (also available separately) 
is designed specifically for equaliza t ion 
analyzer systems. 
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Suddenly, you're the most versatile precision in -line chassis, including RCA, 

shop in town. Magnavox, Admiral and Sears. (We're 
With this little 25 -pound test jig, you the first test -jig manufacturer to offer a 

can adapt to over 10,000 color sets, 59 kit like this.) 
different brands. Delta 70° and 90° tube, CK3000 comes to you fully assem- 
hybrid, transis- bled, pretested 
tor, SCR sweep. The Sylvania CK3OOO Just plug it i n, 

and ready to use. 
Anode voltages 
to 30kV and more. Regular 4.5kV and and you're in business. See it now, at 

7.1kV focus voltages. your Sylvania distributor. 
And our new optional In -Line Test Kit GTE Sylvania, Electronic Components 

lets you handle Group, 100 First Avenue, Waltham, Mas - 
more than 100 - sachusetis 02154. 

Simply the most versatile test jig 
you can buy. 

GTE 0 5YLVANIA 
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Fa the and cph le who wcnts the finest matched s-ereo a-rplifiers and ste-eo control pneomplifers, 
Sansui offers the answer - its Del niticn Series Look at two of -here outstanding components. -he Sansui 
BA 3003 is designed with plenty df power to handle thcse bursts of percussion and -hose dynamic 
fortissimos that give pct. concert hall oresence. The CA 30130 controls and features area true j . for the 
creative pro and cucicohile who wants to to for the rrLsic to his own persornl preferences. 

This e4traerdincr: pair is designed for the most oerrandirg tcsks; recording audios, sound 
reinf cerlr>rent and au.lophi e home listening The Definition Selle.s dfers the cleciest, ;leaned fidelity 

arycilable anywhere. Top of the line Sansui BA 5JO0, called the "Monster,' is one of the most 
powerful ampl Piers a ai«able lodcy. 30C watts perchannel min.RMS into 2, 

4 and 8 ohns from 20 to x.000 Hz with no rrore, than C.-% THD. 
= For complete n-armation cn the enti-eDefinton Series 

hail ycur local Earsui dealer soon or 
wri-e directly to us. 
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The CA 3000 phono 
prearnoifier is withii±0.2 
dB of R? AA equalizaton 
curve. DYfers everytingg 
desirable In a preamplifier 
and mora. Triple tone con- 
trols. Lettand right input 
and ourpul channel 
meters.Tope controls for 
copy and playbacr. Sen- 
sitivity ctrols. Phoroinpu' 
capacitance selec-ar. 

The BA 3000 stereo 
amplifier 170 watts per 
channel, m'n. RMS, both 
channdsdriven Intc e 
ohms from 20 to 20,000 Hz 
with no Tore than On5% 
THD. Satiety abounds: 4 
Jumbo Neat sinks (Sarzul 
patent pending); triple 
protection circuits fc 
ample power protection; 
and frort panel LED Dew- 
er/protection indicator on 
the frontfanel to show sate 
operation Specially damped 
output power meter. 

Each Definition Series 
component comes win a 
test data sheet, comp ate 
with all performance 
characterstis. And Sansui 
offers a lir ited 5 yea- 
warranty- 

SANSUI ELECTRONICS CORP. 
- Woods de, f:ew, Yor[ 11377 Gardena, Califonic 91=47 

S.NNSJI ELEC1T C CO., LTD., Tocyo. Japan 
SAh1SUI AUDIC EJRCPE S.A., Antwerp E ?lg am 
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HI -Fl 
STEREO 

37 Binaural and Blphonic Sound Today 
Precise spatial effects are possible. Read about a new JVC 
system that makes it work. by Len Feldman 

40 Tomorrow's Hi -FI Gear 
What happened at the Tokyo and New York Hi -Fi shows- 
Sennhelser Infra -red headphone link and more. by Len Feldman 

43 Get Rid of RFI 
It can really destroy hi-fi reproduction but can usually be 

cured. Discover what you can do to stop this kind of 
interference. by Len Feldman 

47 R -E Lab Tests Garrard GT-55 
A new multiple play turntable system rates high in our report. 

49 R -E Lab Tests Nakamlchl 610 Preamp 
Outstanding quality in performance and construction. 

BUILD ONE 
OF THESE 

54 Easy To Build Digital Clocks 
Semi -kits speed assembly. Roundup of available modules. 
by Fred Blechman 

60 Action Football Games 
Plays like the real thing. IC circuit -board construction makes 
it easy to duplicate. by Rudy Graf 8 George Whalen 

76 Tone Probe for IC Testing 
Checks digital IC's. Audible tones tell you high or low. Costs 
under $16.00. by Larry Fort 

TEST 
EQUIPMENT 

34 R -E Reports on Data Precision 175 
A digital multi -meter worth looking at. 

69 All About Analog Multimeters 
Part Ill-Concluding section of this comprehensive report. 
by Charles Gilmore 

87 R -E reports on Heath IP-2718 
New power supply works well. You build it from a kit. 

94 R -E reports on Switchcraft 1002 
Cable tester that really does a job. 

CB RADIO 58 Phase -Locked Loop 
Part I1-How Motorola's XC3390 PLL frequency synthesizer 
works. by Robert F. Scott 

GENERAL 
ELECTRONICS 

4 Looking Ahead 
Tomorrow's news today. by David Lachenbruch 

22 Komputer Korner 
Stacking computer data. by Tim Barry 

52 Auto Search Finds the Cassette Program 
New circuit looks for and looks on to the music passage you 
want to hear. by Karl Savon 

80 State -Of -Solid State 
Music generating and synthesizing IC's. by Karl Savon 

TELEVISION 81 Service Clinic 
Lightning protection. by Jack Darr 

82 Reader Questions 
R -E's Service Editor solves reader problems. 
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New 8. Timely 
New Books 
New Products 

Next Month 

ON THE COVER 
That's Len Feldman sitting in 
JVC's special biphonic chair. If 
you want to know what he is 
hearing, see our special story 
starting on page 40. 

XC3390 
SYNTHESIZER 

BINARY BINARY 
CODED ® CODED UNITS 
DECADE SWITCH (0-9) 
SWITCH (0-4) 

PLL FREQUENCY SYNTHESIZERS are hot. 
Here's how BCD switches deliver binary signals 
to the synthesizer IC see page 58 

ri J 

INFRARED SIGNALS link these headphones to 
the amplifier. For the story behind them and 
other new equipment see story on page 40 

Radio -Electronics, Published monthly by Gernsback 
Publications, Inc., 200 Park Avenue South, New York, 
NY 10003. Phone: 212-777-6400. Second-class postage 
paid al New York, NY and additional mailing offices. 
One-year subscription rate: U.S.A., U.S. possessions 
and Canada, $8.75. Pan-American countries. $10.25. 
Other countries, 510.75. Single copies $1.00. C 1977 by 
Gernsback Publications, Inc. All rights reserved. Printed 
in U.S.A. 

Subscription Service: Mall all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscnption Service, Box 2520, Boulder, CO 80302. 

A stamoed self-addressed. envelope must accompany all 
submitted manuscripts and/or artwork or photographs If 
their return Is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs 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 technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the sale and proper 
functioning of reader -built projects based upon or from plans or Information published In this magazine. 
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looking ahead 

Video horserace is on: The Japanese government, 
prodded by parliament, has urged videocassette 
recorder manufacturers to establish a single standard 
system. Although four separate, and incompatible, 
systems have already been introduced on the Japan 
home market, the race seems to be narrowing down 
to two somewhat similar-but, once again, 
incompatible-systems. These are the Sony Betamax, 
which has a large lead in terms of number of machines 
produced, and the Japan Victor Corporation (JVC) 
VHS, or Video Home System. The VHS currently offers 
two-hour recording and playing time on a single 
cassette, compared with one hour for the Betamax, 
but it's known that Sony is preparing a new version 
of Betamax that will double the playing time of its 
standard cassette. 

Japanese manufacturers are choosing up sides, 
and since no American manufacturers are known to 
be preparing their own entries in the field, this should 
set the pace for this country. In addition to JVC, the 
VHS system now has been chosen by Hitachi and 
Sharp. Matsushita, Japan's No. 1 television set maker 
and JVC's parent company, has its own system (VX- 
2000), but it has indicated that it may add VHS. 
Mitsubishi is also believed to be in the VHS camp. 
Toshiba and Sanyo are pushing another system (V -Cord 
II), but Toshiba is waivering and presumably will decide 
between VHS and Betamax. The question in many 
minds is whether Sony has enough momentum going 
for its Betamax to offset a massive challenge from 
VHS. How important are these Japanese maneuvers 
to us? Well, one major American manufacturer (which 
asks not to be identified) has told us that it will 
manufacture videotape decks to the specifications of 
the format that wins in Japan. 

VTR turn-off: Three home videocassette recorders 
are now on sale in the United States-Sony's Betamax, 
Sanyo's V -Cord II and Quasar's "Time Machine" VR- 
1000. The strong success of Betamax, whose sales 
last year totaled 25,000 to 30,000 units and exhausted 
virtually all supplies, is worrying the movie makers, 
as evidenced by the suit filed by Universal Pictures 
and Walt Disney Studios against Sony (Radio - 
Electronics, February, 1977). Now the Motion Picture 
Association of America is looking into the situation, 
seeking a technological-rather than legal-solution 
to the problem. The MPAA has signed a contract 
with Bell & Howell for the development of a system 
that would make it impossible for consumers to tape 
certain copyrighted programs. 

The idea would be to transmit along with the program 
(probably in the vertical interval between pictures) 
a signal which would prevent home videotape machines 
from recording. This would be a lock -and -key situation, 
requiring special equipment at both the transmitting 
and receiving ends, and appears to pose some legal 
as well as technical problems. The electronics work 
may be the simplest part. After technical specs are 
developed, it would be necessary to get FCC approval 

for the transmission of the special anti -taping signal 
and Congressional legislation to require all VTR 
manufacturers to include in their products circuits 
which would automatically make it impossible to 
record programs which are transmitted with "no -no" 
signals. Or MPAA could try to get VTR manufacturers 
to agree to include such circuitry voluntarily. Fat 
chance. 

Warwick becomes Sanyo: Sanyo Electric of Japan 
has purchased Warwick Electronics, which 
manufactures television sets, mainly for Sears Roebuck. 
This latest purchase of an American television 
manufacturer by foreign interests leaves only seven 
American -owned TV makers in a field which once 
had more than 100. The remaining U.S.-owned 
manufacturers are Admiral Group (part of Rockwell 
International), General Electric, Curtis Mathes, RCA, 
Sylvania, Wells -Gardner and Zenith. There are actually 
10 if you include Andrea Radio Corp., which is 
principally a regional manufacturer in New York; 
Heath Co., which makes TV kits, and Advent, 
manufacturer of consumer projection TV. 

Other acquisitions of American TV companies 
by foreign -controlled organizations in recent years 
have been Matsushita Electric's purchase of Motorola's 
TV business (now Quasar) and North American Philips' 
acquisition of the Magnavox Co. The television - 
manufacturing portion of Warwick, which was 
controlled by Whirlpool Corp., has been re -named 
Sanyo Manufacturing Corp. What is left of Warwick, 
unaffected by the sale, is now Thomas International, 
manufacturer of Thomas electronic organs. Sanyo 
plans to continue the manufacture of color TV consoles 
in the former Warwick Forrest City, Ark. plant. The 
purchase puts Sanyo into contention for the title 
of third -largest supplier in the American television 
market (Sanyo also markets here under its own 
brandname and various private labels). Other 
contenders for the No. 3 spot are Magnavox, Sony 
and Matsushita (the latter selling under Panasonic, 
Quasar and private labels). 

LCD TV projection: Television manufacturers are 
watching with interest a project by Hughes Aircraft, 
that could conquer one of the major problems of 
home projection TV-lack of brightness. Hughes' 
Dr. Alex Jacobson heads a team which has developed 
a breadboarded color TV projector using a liquid -crystal 
light valve to modulate the beam of an external light 
source, such as a xenon arc lamp. (Existing home 
projectors use cathode-ray tubes as light sources.) 
The color projector has three LCD's-one for each 
color-and uses dichroic mirrors to converge the 
picture into a single lens system. There are still some 
technical problems, but the Hughes engineers are 
confident they'll have a pre -production prototype 
of a reasonably priced super -bright projector within 
a year. 

continued on page 101 



TUNER SERVICE CORPORATION 
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e 91- 
U.S.A. 
ONLY 

W CABLES 

FEATURES 
A UHF Tuner with 
70 channels which are 
detented and indicated 
just like VHF channels. 
A VHF Hi Gain 
Solid State Tuner. 
AC Powered. 
90 Day Warranty. 

Demonstrate the SUBST/TUNER to 
your customers and show improved 
reception with their TV sets. 

You may place your order through 
any of the Centers listed below. 

TSC 

WATCH US 
GROW 

HEADQUARTERS 
ALABAMA ................. 
CALIFORN 

M 
FLORIDA ._ ... ...TAMPA, FLORIDA 33606 .........._.... 

. UDERDALE, FLORIDA 33309 
GEORGIA ATLANTATGEORGIA 30310 ......._..._L...... 
ILLINOIS .... URBANA,'' ILLINOIS 61601-........._..... 

MODESTO, CALIF. 95351 ........ 

SKCKIE, ILLINOIS 60076 
INDIANA ..........) [`INDANAPOLIS, INDIANA 46204 
KENTUCK .. .... LOL ISVILCE-KENTUCKY 40205.... 
LOUISIANA .. .. SHFEVEPORT, LOUISIANA 711(4. I 

MASSACHUSETT SPRINGFIELD MASSACHUSETTS OU08 
MISSOURLL..... ......ST. LOUIS, MISSOURI 63132 
NEVADA ... ..... i ..LAB VEGAS, NEVADA 89102 
NEW JERSEY,.., TRENTON, NEW JERSEY 08638 

JERSEY CITY. NEW JERSEY 07107 ..... 
NEW YORK ...... ROCHESTER, NEW YORK 1461T 
NORTH CAROLINA GREENSBORO, NORTH CAROL NA 27405 A 

OHIO CLEVELAND, OHIO 44109 
.,. POETLAND, OREGON 97210...._.......1 ............. 

PITTSBURGH, PENNSYLVANIA 15209 

ONE YEAR 
GUARANTEE 

a 
d , 
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1 
95 

U.S.A. 
ONLY 

PROVIDES YOU WITH A COMPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS. 

C. REPAIR 
VHF OR UHF ANY TYPE (U.S.A. ONLY) 510.95 
UHF/VHF COMBINATION (U S.A. ONLY) 517.95 

MAJOR PARTS AND SHIPPING CHARGED AT COST 

Fast, efficient service at our conveniently located 
Service Centers. 
All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

REPLACE 
UNIVERSAL REPLACEMENT TUNER 513.95 (U.S.A. ONLY) 

This price buys you a complete new tuner built spe- 
cifically for this purpose. 
All shafts have a maximum length of 101/2" which 
can be cut to 11/2". 
Specify heater type parallel and series 450 mA or 600 mA. 

CUSTOMIZE 
Customized tuners are available at a cost of 514.95 and up 

(U.S.A. Only). 

Send in your original tuner for comparison purposes 
to any of the centers listed below. 

BLOOMINGTON, INDIANA 47401 .,. 537 South Walnut Street Tel. 812/334-0411 
BIRMINGHAM, ALABAMA 35212. 5623 1st Avenue, North Tel 205/592-0150 

FTH HOLLYWOOD, CALIF. 9'601 10664 Magnolia Boulevard Tel. 113/769-272V- 
N MATEO, CALIF. 94402.1 _.._ 600 5.Anrphlett Boulevard Tel. 415/348-3292J/J 

123 Phoenix Avenue Tel. 2091521.805 
1505 Cypress Street -- -, Tel. 813/253-0324 
3516 N.W. 19th Avenu... Tel. 305/566-4882 

.,x..646 Evans Street S.W .........Tel. 404/758.2232 
908 E Main Street ......« ..... ...Tel. 217/384-2052 
5110 West Brown Street .......... .... Tel. 312/675-0230 
112 West St. Clair Street ...... .. el. 317/632.3493 
2244 Taylorsrllle Road ....Tel. 502/452-1191 
2423 Southern Ave. .... ...Tel. 318/221-3027 
401 Dickinson She* 1.0. Tell 413/788-8206 
9577 Page Avenue' 

. 

Tel. 314/429-0633 1412 Western Avenue 
gr.). 

Tel. 702/384-4235 

OREGON 
PENNSYLVANIA ... 
TENNESSEE.,... C ....MEMPHIS, TENNESSEE 38111 
TEXAS....,. $. DALLAS, TEXAS 75218 - 
CANADA .á .......................6T. LAURENT, QUEBEC H4N-2L7 

CALGARY, ALBERTA T2H-1Y3 V 

1139 Pennsylvania Avenue 
547-49 Tonnele Avenue, Hwy 

'--37-Pufntan Avenue 
2914 East Market./ 
4525 Pearl Road 2 1 

1732 N.W. 25th Ave., P O. Bo 
515 Grant Aran e 
3168 Barron Avenue 
11140 Garland Road .- 
306 Decarle Boulerala}-t_` 
P.O. Box 5823, Slit J 

Tel. 609/393-0999 
Tel. 201/792-3730 
Tel. 716/547-9180 
Tel. 919/273-6276 
Tel. 216/741.2314 

10141 -Tel 503/222-9059 
Tel. 412/821-4004 
Tel. 901/458.2355 
Tel. 214/327-8413 
Te1,514/748-8803 .Te9 803/243-0971 

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS, 
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE. 
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new GE timely 

Sun's magnetic field determined 
by Pioneer 11 

Scientists studying data returned by 
Pioneer 11-now on its way to Saturn- 
have been able for the first time to deter- 
mine the structure of the sun's magnetic 
field. According to the data, it's roughly 
spherical, envelops the entire solar sys- 
tem (probably as far out as the orbit of the 
planet Pluto), extends several billion miles 
above the sun's north and south poles 
and is split into northern and southern 
hemispheres by a thin sheet of electric 
current. 

Previous data, from spacecraft traveling 
in or near the earth's orbit, had recorded 
confusing and apparently contradictory 
data. Pioneer 11 was able to make its 
discoveries because it traversed a hitherto 
unknown region of space high above the 
earth's orbit. On its way to Saturn, the 
spacecraft had been thrown 100 million 
miles above the earth's plane by Jupiter's 
gravity while flying by that planet. 

The northern and southern magnetic 
fields of the sun, explained Dr. Edward J. 
Smith of the Jet Propulsion Laboratory, 
Pasadena, CA, to a meeting of the Amer- 
ican Geophysical Union, are separated by 
a warped sheet of electric current. The 
currents tend to circle the sun in the inner 
solar system, but gradually turn and flow 
outward in the outer part of the system. As 
the sun rotates, the warped sheet appears 
to move up and down, above and below 
the plane of the earth's orbit. Thus, a 
spacecraft might at different times see a 
field in one direction, no field or one in the 
opposite direction depending on whether 
it was below, in, or above the sheet of 
current. 

Mysterious source jams radios 
Amateur and commercial radio stations 

have been troubled during the late 
summer and fall months of 1976, by a 
powerful pulse transmission. This ap- 
peared on several frequencies, and was 
heard in both the United States and 
Europe. It was not clear whether the 
source was one station operating on 
different frequencies, or several stations. 
One educated guess is that three stations 
were involved. 

One New Jersey amateur reported an 
unmodulated pulse signal on about 14.2 
MHz. It spread out enough to be audible 
over about 300 kHz. Severe interference 
(as an amateur understands the word) 
was confined to a few kilohertz on each 
side of the peak. (He had also heard of the 
same type of interference on the 7 -MHz 
band.) 

Using .a directional antenna and check- 
ing with a California friend who also had a 

directional antenna, the source was 
located roughly in the northern part of 

QUAD INCREASES MUSIC APPRECIATION 

. 

' 

A 

.5 
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BOOKER T. GIBSON, teacher at the Valley Stream South High School, NY, after "some discouraging 
moments In teaching" seventh- and eighth -grade students music appreciation by traditional 
methods, decided that he "had to use some new ways.. .. So," he says, "I started to bring my own 
SO full -logic equipment to school." 

The students reacted to the modern approach and their enthusiasm spread to parents and 
eventually to the school administration, who finally bought a permanent SO quad System for the 
classroom. Mr. Gibson, a former jazz pianist who Is a lover of classical music, says, "I think it's 
helped tremendously In Increasing the enthusiasm of my students for all types of music." 

European Russia, possibly in the Lenin- 
grad area. Purpose of the transmission 
was not clear. "It sounded like an iono- 
sphere sounder," he said. Power was high 
and the signal was strong, though few 
other signals were heard from the same 
direction. 

Commercial and maritime stations also 
reported the same type of transmission. 
One East Coast station measured the 
signals at different times on 12.393, 
16.523, 22.080 and 22.032 MHz. Interfer- 
ence was strong on the peak frequencies, 
dropping off to each side. This type of 
thing, the informant pointed out, was not 
uncommon-signals were often encoun- 
tered where they apparently had no busi- 
ness being. The usual procedure in such 
cases was to inform the FCC, who would 
track down the interference and take any 
necessary steps. 

Inquiries made around the middle of 
November indicated that at that time the 
interference had not been heard for a 
week or two. It was suggested that the 

station or stations may have shut down or 
been shifted to a non -interfering frequen- 
cy after the publication of articles on the 
subject by the Washington Star and the 
New York Times. 

CB workshops begin operation 
in 1977 

A series of training workshops in CB 
servicing (including the second class 
radiotelephone license) will be conducted 
by Forest Belt in various parts of the 
country during 1977. Mr. Belt is a leading 
teacher and writer on electr2$nic subjects, 
and a former editor of Radio -Electronics. 

The workshops are divided Into two 
parts: 

Section A devotes three days to funda- 
mentals of CB communication, AM and 
single-sideband transmitters and re- 
ceivers, 40 -channel phase -locked -loop 
circuits, frequency synthesizers, etc. 
Trouble -shooting techniques, perform- 
ance measurements, alignment, and tran- 

continued on page 12 
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With the new, updated Mallory PTC Semi- 
conductor Product Guide. 
Instead of looking all over for replacement 
semiconductors, just open the guide. 
There's new indexing and cataloging for 
fast, easy access to the electrical and physi- 
cal parameters of each PTC product. Plus, 
a listing of thousands of semiconductors, 
each cross-referenced to Mallory PTCs. 
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It's the authoritative source -book and cross- 
reference for transistors, zener diodes, diodes, 
high -voltage rectifiers, color crystals, inte- 
grated circuits, field-effect transistors. 
Now it's easier than ever to get Mallory per- 
formance and reliability in your semicon- 
ductor replacement parts. 
See your Mallory distributor or give him a 

call, today. 

MALLORY 
MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORI & CO. INC. 
Box 1284. Indianapolis. Indiana 48206: Telephone: 317-856-3731 

Batteries Capacitors Controls Security Products DURATAPE" Resistors Semiconductors SONALERT" Switches Fastening Devices 

DURATAPE` and SONALERT" are registered trademarks of P. R. Mallory & Co. Inc. 
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First and only school with designed - 
for -learning Quadraphonic Audio Center 
with four SP14 speaker systems. This 
solid state SQ" system is designed so 
that you perform meaningful experiments 
at every stage of assembly ... for thorough 
training in audio 
technology. 

b 

NRI BRINGS "POWER -ON" 

TRAINING TO YOUR HOME... 

FOR QUICKER, EASIER 

LEARNING AND 

FASTER EARNING 

1 

° 
o 
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"T ademark of CBS, Inc. 

You get trouble -shooting experience from the chassis 
up ... with NRI's unique training equipment. 

The "firsts" described here are typical of NRI's over 63 
years of leadership in electronics home training. When 
you enroll as an NRI student, you get the technical 
knowledge and the priceless confidence of "hands-on" 
experience sought by employers in communications, TV - 
audio servicing, computers, and industrial and military 
electronics. NRI training is designed for your education .. . 

from the educator -acclaimed Achievement Kit sent the 
day you enroll, to bite -size, well illustrated, easy -to -read 
lessons programmed with designed -for -learning training 
equipment. 

NRI Firsts make learning at home fast and fascinating. 
More than a million have come to NRI for home training. 
Professional TV/Audio technicians who learned their 
profession through home training rate NRI as first choice 
by far, over any other school. 

SEND FOR THE FREE FULL -COLOR CATALOG ... for 
full details on NRI home training. There is no obligation .. . 

no salesman will call. 

First with an electronics Discovery Lab'. This self-contained 
advanced solid-state lab gives you fast, hands-on access to fully - 
powered semiconductor circuitry. NRI is the only school with all 
these modern solid state 
component experiments in: 
bipolar and field effect 
transistors, Zener diodes, 
light -emitting diodes, 
SCR's and 
phototransistors. 

"McGraw Hill CSC. 

to, 
. 
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, 
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First and only school with 
new Optical Transmission 
System engineered to 
allow you to analyze 
digital and analog signal 
transmission via light 
beam. Systems you build 
use LED and 
phototransistor 
technology, simulating 
basic principles of laser 
communications as used 
in video disc home 
entertainment systems. 



First and only school with designed -for -learning 
25" diagonal solid state Color TV complete with 
cabinet. This solid state set was designed by 
NRI's own engineers from the chassis up so that 
students can perform over 25 in -set experiments 
during construction, including valuable 
"Power -On" trouble -shooting. 

First and only training with an actual 
programmable digital computer to give 
you the only home training in machine - 
language programming ... essential to 
trouble shooting digital computers. Extra 
Memory Expansion Kit doubles memory 
size for practice in advanced 
programming techniques. 

a 

First and only school with 
a portable CMOS digital 
frequency counter 
engineered by NRI to give 
you experience in the 
newest types of digital 
systems coming into 
expanded use in 

consumer electronics. 

Mal .,,,-:,- 
. 

First and only school with a solid state 
regulated power supply engineered by 
NRI to give you experience with modern 
power supply designs; to give you a 

premium power supply for your NRI 
Transceiver, or to use in trouble- 
shooting mobile equipment. 

- .- 

Rri °'..%.,r 

First and only school with 
an Antenna Applica- tions Lab 
engineered to give you a thorough 
understanding of practical communica- 
tions antenna requirements. You assem- 
ble and test several different types of 
antennas and matching sections, meas- 
uring gain and radiation patterns. 

i 
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First and only school with designed -for - 
learning, 400 -channel, digitally - 
synthesized VHF Transceiver to give you 
the only fully -up-to-date 2 -meter 
equipment for complete training in 

commercial, amateur, and CB 
communications. The design 
incorporates circuitry and components 
representative of the latest state of the 
art. Circuitry is on five plug-in circuit 
cards to take full advantage of NRI 
"Power -On" training. 

If card is missing, write to: 

NRI Schools 
McGraw Hill Continuing 

11,,l'i Education Center 
3939 Wisconsin Ave. 

a w n a 
1 

Washington, D.C. 20016 

NRI 



new & ti CIV'continueci from page 6 

sistor and integrated circuit testing will 
also be covered. 

Section B, an advanced two-day work- 
shop, covers FM communications and 
equipment as used in marine, police, taxi 
and other two-way mobile systems. A 
Second Class Radiotelephone option is 
offered. The radiotelephone license is 
necessary for any technician who services 
CB or other transmitting equipment. 

Workshops will be held in Indianapolis, 
IN, January 24-28; in Oakland, CA, 
February 28-March 4; San Diego, CA, 
March 7-11; Phoenix, AZ, April 4-8; 
Denver, CO, April 11-15, and San Anto- 
nio, TX, April 25-29. 

For further details, schedule of loca- 
tions, rates, enrollment applications, etc., 
write Forest Belt's Training Workshops, 
Box 69120, Indianapolis, IN 46268. 

Sharon Penix, Samuel Ford are 
Gernsback Award winners 

This month's first -prize winner of the 
Gernsback Award, a check for $150 sent 
to an outstanding student in each of eight 
leading electronics home study schools, is 
Samuel R. Ford. He enrolled in the 
National Technical Schools' Master 
Course in Color -TV Servicing in March 
1975 and had finished three quarters of 
the course by the middle of 1976. Ms. 
Penix, this month's second -prize winner, 
and Mr. Ford, the school says, have 
"received excellent grades on all lessons 
completed." 

t4. 

SAMUEL R. FORD 

Samuel R. Ford was born and has lived 
all his life in Hagerstown, MD, with the 
exception of four years with the Navy in 
the Orient. In high school, he was 
"fortunate enough to complete three 
years of a four-year electronics course," 
and has had a year and a half of a college 
physics major. He started his course with 

National Schools in March, 1975. 
Mr. Ford has been working for the 

Burroughs Corp. for the last four years, 
and is now a senior field engineer respon- 
sible for the maintenance of about 70 
computer terminals and a like number of 
minicomputers and peripheral adjuncts. 
The most pleasing thing about his career, 
he says, is being "constantly challenged 
by the diversity of the electronic/mechan- 
ical repairs I am called on to make." 

Mr. Ford has been married 10 years and 
has an 8 -year -old son. Besides electron- 
ics, he is interested in astronomy, clas- 
sical music and guitar. 

á 

SHARON ROSE PENIX 

Sharon Rose Penix is not professionally 
in the electronics field, but lives on an 
Indiana farm, occasionally engaging in the 
farm work by driving trucks for her father 
during the harvest season. Her husband 
works on construction as an operating 
engineer. She started the course in 
December, 1975, and had finished three - 
fourths of it by June, 1976. 

A CB'er, her call is KPJ 8579. She uses 
the CB equipment on the farm and when 
camping (the Penix's designed and built 
their own recreational vehicle, "which is 
difficult to distinguish from a factory 
model"). Other hobbies, furthered by the 
rural environment, are flower gardening 
and attracting wild life to the property. 
She also collects antique clocks. 

Ms. Penix's object in studying radio and 
television is threefold: First, she is inter- 
ested in learning more of the "magical 
world" of electronics. Her second object 
is to learn a skill that could be an aid to 
employment; and last-and more imme- 
diately important-she wants to keep her 
own TV and electronic equipment in 
working order. 

Ms. Penix receives a model 280 digital 
multimeter donated for the purpose by 
B & K. R -E 
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All 
GC CB 
accessories 
are 40 
channel 
approve-': 

ti 

SEE THE COMPLETE 
LINE OF GC CB 
ACCESSORIES AT 
YOUR FAVORITE CE 
DEALER TODAY! 

IMPROVE THE PERFORMANCE OF YOUR 
RIG! COLORFUL CATALOG ILLUSTRA- 
TES AND DESCRIBES NEARLY 150 CB "I 

ACCESSORIES-ALL 40 CHANNEL 
APPROVED! FOR YOUR FREE COPY, 
SEE YOUR FAVORITE CB DEALER f 

TODAY! tt 

G C GC ELECTRONICS 
ELECTRONICS DIVISION OF HYDROMETALS, INC Wa ROCKFORD. ILLINOIS 61101 U S 

METERS ... 
CB MULTI -METER SWR/PWR & MODULATION METER 
Measures R. F. Power in two scales: 0-1; watts, or 0-`00 -vatts, es 

well as VSWR and relative modulation. =rant panel switches. 
Cat.No. 18-152 

-_ 

=' , 
1.9919 

SWR/FS METER 
Accurately measures zI&F and 
FS for peak sys:em pe formance. 
For mobile or terse station 
application. 
Cat.No. 18-155 

--'-I.. 

MIKES ... 

POWER BASE MIKE 
Built in two stage amplifier in- 
creases rarge of any transcewfr by 
boosting modulation up to 50 times 
Excellent Nrth AM and SSB also' 
Designed for use with modern, 
solidstate ranscervers, but wi I 

greatly increase modulation of 
older tube type transceivers as well 
Cat.No. 18.000 

POWER HAND MIKE 
Rugged, powerful, dependab e' Power 
amplified modulation punch_s thr 7tgf- 
"skip" and interference to increase 
range Scltd-state circuitry withsta us 
temperature extremes 
Cat.No. 18-010 

ANTENNA 
ACCESSORIES... 

TWO POSITION 
COAX ANTENNA SWITCH 
Easy switching of directional to omni- 
directional antenna' No changing of 
connectors from ground -plane to beam 
antenna. Accepts PL -259 coax connec- 
tors. May be used for 52 ohm'CB or 
switching 72 ohm Ham antenras up 
to 1000 watts. 
Cat.No. 18-710 

et* 
ANTENNA 

MA1C 

, q 

2241,, 

99, 

CB ANTENNA MATCH 
Imp ]we: reception range and permits 
you to match your system even in 
adverse weather conditions' Tunes 
your antenna system ro perfect SWR 
to allow all transmission power to 
leave a,renna. Accepts PL -259 coax 
connectors. Equipped with dual 
SWR ad¡ustment controls. 
Cat No., 18-716 
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Hickok introduces the 
first low-cost RF generator 
designed specifically for 
40 channel CB service. 

Model256 5199. 
Here's every signal you 

need to service CBs with 
easy precision tuning over 
all 40 CB channels. Four 
additional bands cover 100 
kHz to 16 MHz to cover any 
IF. A counter output gives 
exact frequency monitoring 
for precision control. 
Calibrated RF attenuator 
output provides stable 
signals from under 1 

microvolt to over 100,000 
microvolts. An internal 
modulator gives a 1 kHz, 
0-100% tone, and there are 
provisions for 20 Hz to 10 
kHz external modulation. It's 
all the RF Generator you 
need, so why pay more? See 
your Hickok distributor for 
more information or contact 
us directly. 

Part of the 
HICKOK 
Comm i 

i. Lne 
the full line of professional 
CB service instruments. 

HICKOK 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Oh,o 44108 
12161541-5060 TWX 810-421.8286 
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NEW BRAINWAVE APPLICATION 
Brainwave detection ("Mindpower: Al- 

pha"; July, August, September and Octo- 
ber, 1976, issues) has one unexplored 
area of great usefullness. Alpha and 
certain other brainwaves tend to signal a 
lack of concentration on the senses. This 
can be dangerous when one is driving or 
operating complex machinery. Using such 
brainwave detectors in an opposite direc- 
tion to sound a jolting alarm for possible 
lack of attention could be a great safety 
innovation. 

Some readers may like to look into 
developing a simple, portable, lack -of - 
attention or sleep alarm based on brain - 
wave techniques. This should be wel- 
comed by long-distance truck drivers, 
guards and workers operating almost 
automatic (and thus boring) machinery- 
all of which represent danger due to a 
lack of attention or sleep. 
PETER LEFFERTS 
Electro -Audio Research Labs 
San Martin, CA 

SR -51 CALCULATOR 
I am another one of the many owners of 

the Texas Instruments SR -51 calculator. 
While reading the September 1976 issue 
of Radio -Electronics, I noticed the letter 
from E. G. Lemmon in the "Letters" 
column. I had also read Thomas Cox's 
letter earlier. 

As with many calculator owners, I have 
been exploring the hidden capabilities of 
my calculator. It may be true that the 
memory capability of this calculator is as 
stated in the ovner's manual, but I have 
discovered that there are several uses for 
the second function key that were not 
mentioned in my owner's manual. 

I found that after pressing the following 
keys; "2nd", "1 ", "cos", the display 
showed an unfamiliar number without a 
decimal point. After some experimenta- 
tion, I determined that the display was the 
same number that was being displayed as 
before except that it was justified to the 
least significant digit, or the right hand - 
digit, instead of the most significant digit. 
This means that the last three digits that 
are not normally displayed can be seen. 
(The calculator calculates to thirteen 
decimal places, but can accommodate 
only ten digits in the display.) 

A way to demonstrate this is to press 
the "pi" key. The display should read 
3.141592654. After pressing the "2nd", 
"1", "cos" keys, the number 1592653590 
is on the display. These numbers are 
recognized as pi with the first three digits 
removed. To return the calculator to its 
normal operation, press any function key. 
As far as I can tell, no data is lost in the 
process, except from operator malfunc- 
tion. 

Some other interesting functions are; 
"2nd", "1", summation; "2rid", "1.", 
exchange; "2nd", "1", "tan". These all 
turn off the display for various amounts of 
time. The first for about one minute -ten 
seconds; the second, as far as I can tell, 
indefinitely; and the third for about four 
seconds. If the operator wishes to return 
his calculator back to normal operation, 
just turn the calculator off and then back 
on again. 

The SR -51 may have limited memory, 
but for me it is an unlimited source of 
entertainment. 
STEVEN L. BUCHHOLZ 
Davis, CA 

DIODE POLARITY WRONG? 
When I built the Electronic Stopwatch 

(from the November 1975 and February 
1976 issues) I found that all diodes (D1- 
D7) on the printed -circuit board layout 
have the wrong polarity indicated. The 
diodes must be reversed in order for the 
stopwatch to function properly. I com- 
pleted the stopwatch and am very pleased 
with the way that it operates. Keep up the 
good work. 
GABRIEL ROTTER 
Roseville, Ml 

We are happy that you were able to 
troubleshoot the stopwatch and correct 
the problem. It appears that you are 
confused about the accepted method of 
marking diode elements on schematics 
and parts placement diagrams. On sche- 
matics and any other places where the 
symbol is used, the arrowhead indicates 
the anode and the bar indicates the 
cathode. In addition, the cathode terminal 
may be marked with a plus sign. This 
indicates the terminal of the diode that will 
show a positive voltage or polarity when 
an alternating voltage is applied to the 
other terminal.-Editor 

COUNTDOWN TIMER QUERIES 
(A number of readers questioned appar- 

ent discrepancies between the schematic 
diagrams and board layouts for the Digital 
Countdown Timer in the August and 
September 1976 issues. Most of the ques- 
tions were among those included in letter 
below. Answers-supplied by author 
George R. Baumgras-appear in italics.- 
Editor) 

The following errors were noted in the 
Digital Countdown Timer articles in the 
August and September issues: 

1-IC8. Bottom layout shows pins 2 and 
3 tied together but not on the schematic. 

2-IC9 has the same function as IC8 but 
pins 2 and 3 are not tied together in the 
bottom layout. Is one of these wrong? 

The 7490 and 7492 can be reset with 
either pin. Rather than leave an unused 
floating input to an active circuit, the two 

continued on page 16 



A new stay -in -touch system 
for all outdoorsmen. 

Hunters 
More than doubles the 
hunting area. 

..1 

...... 
r. 

Now, handic's new 
Outdoor Communicators 
take 2 -way voice contact 
outdoors. 

For hunters, Outdoor 
Communicators enlarge the 
game area in a single stroke. 
They allow the hunting party to 
spread out of sight -range while 
still keeping voice contact. And 
the bright, visible handic orange 
is an added safety factor in the field. 

For boaters, Outdoor Communi- 
cators are a great way to zero in on 
fish when you're out with friends in 
other boats. Or to chat away idle hours 
while waiting for a strike. And, because 
they carry their own power, they're 
ideal for sailboat purists. 

Campers can keep the whole family in 
touch in the biggest park, zoo, or at the 
beach. Just push a button to talk and you 
know exactly where everyone is at any time. 

You have four basic units to choose from, 
with up to 6 channels, 5 watts of power, and a 
range of 16 miles. 

Outdoor Communicators start at $59 and accept 
a raft of accessories, including rechargeable ni -cad 
batteries, Universal Cassette for converting your 
Outdoor Communicator to a mobile unit or base 
station, plus numerous antennas for every task. 

Outdo, a. r 
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Boaters 
Stay in voice contact 
over water 
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Campers 
Hcme base is only 
wards away. i 

handic USA, Inc. ° 

14560 N.W. 60th Ave., Miami Lakes, FL 33014 

Please send me more information: 

NAME 

ADDRESS 

CITY 

handic USA. Inc., 14560 N.W. 60th Ave.. Miami Lakes, FL 33014 
STATE 

THE ORANGE EQUIPMENT KNOWN FOR PROFESSIONAL QUALITY THE WORLD OVER L ZIP 

J 
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LETTERS 
continued from page 14 

inputs should be tied together. This is 
done during the circuit -board layout. 

3-IC9. Bottom layout shows a wire 
going from pin 4 to pin 13 of IC10. Actually 
pin 4 is not connected to anything inside 
the IC. So why the hookup? 

"No -function" pins are often used to 
simplify board layout but are not shown 
on the schematic. In this case, IC9 pin 4 

should go across to IC9 pin 12. 
4 -The terminal of IC2-b that connects 

to IC9 pin 1 is not numbered. 
Should be pin 6. 
5-IC9. On the bottom layout, pin 4 goes 

to pin 13 of IC10. Since pin 4 is not used 
internally in IC9, I believe that the whole 
connection is wrong and pin 12 of IC9 
should have been used. Is this correct? 

The connection is correct as noted in 
question 3. 

6-IC5, pin 3 goes to pin 2 of IC4 in the 
bottom layout. I think it should have been 
pin 2. Is this correct? 

IC5 pins 2 and 3 go to lC4 pins 2 and 6. 
Also refer to question 1. 

7-IC5. Pin 5 on the schematic is going 
to pin 13 of IC6. Pin 5 is the V connec- 
tion so this is not correct. I think it should 
have been pin 8, not pin 5. 

Correct. 
8-IC14 has pins 6 and 7 tied together 

on the bottom layout but not on the sche- 
matic? 

9-IC16 has pins 2 and 3 tied together 
on the bottom layout but not on the sche- 
matic? 

Refer to answer to questions 1 and 2. 

10 -IC 16. Pin 4 on the schematic goes 
to ground. Actually, it is not connected 
inside the IC. Is this necessary? 

Should be IC16 pins 6 and 7. 

11-IC17. Pins 6 and 7 tied together on 
bottom layout but not in the schematic? 

Refer to answer to questions 1 and 2. 
12-IC17. Pin 3 goes to ground on 

bottom layout but not in schematic? 
Refer to answer to question 3. IC17 pin 

3 connects to ground on the other side of 
the board. 

13-IC15. R6 is marked 11K on the 
schematic and 1K in the parts list. Which 
is correct? 

Should be 1K. 
14-1C15. Pins 6 and 7 tied together to 

ground on bottom layout but not in the 
schematic. Which is correct? 

1C15 pin 6 is not connected to pin 7. It 
goes to IC16 pins 1 and 14. 

15-1C15. Pin 11 is tied to pins 1 and 2 
on the schematic but pin 10 is tied to 1 

and 2 on the bottom layout. Which is 
correct? 

16-IC15. Pins 10 and 11 are tied to- 
gether on the schematic but not on the 
bottom layout? 

IC15 pin 11 connects to IC15 pins 1, 2 
and 10. Add this connection to bottom 
layout. 

17-IC4. Schematic shows pins 2 and 6 
tied together and then to pin 2 of IC5. 
Bottom layout has the connection made to 
pin 3 of IC5. Which is correct? 

Either is correct. Refer to answers to 
questions 1 and 2. 

18-IC6. The resistor connected to pin 6 
should be R27, not R20. 

Correct. Should be R27, 3.3K. 
19 -Capacitor C4 is listed as 2.2 µF in 

the parts list and 22 µF on the schematic. 
Which is correct? 

The correct value is 2.2 µF as in the 
parts list. 

20 -Top view of the control board. The 
EN and ADD labels are 'reversed on the left 
side of the board. 

OK as shown. 
21 -On the alarm board we have three 

1 N4000 diodes. The outlines indicate 
axial -lead types. Actually, a 1N4000 is a 
10 -watt, stud -mount 7.5 -volt Zener. 
Shouldn't these diodes be 1N4001's? 

Yes. They should be 1N4001's or simi- 
lar. 
WILLIAM L. SCHREIBER 
Fullerton, CA R -E 

Rural fire departments 
using scanning monitors 

The fire department of Wicasset, ME, 
has recently purchased 11 scanning mon- 
itors, and a department in Whitefish, MT, 
bought 21 units, reports RCA's Distributor 
and Special Products Division, which 
makes the units in portable, base and 
mobile models. Scanners are also being 
used by fire departments in Markleville, IN; 
Lakewood, NJ; Auburn, VA and Kingston, 
PA. 

The scanners tune continuously over 
several emergency frequencies and then 
lock in on any one that is transmitting. 
They are especially useful on mobile units, 
alerting the crew to an emergency imme- 
diately without having to wait for a 
message from headquarters. 

Fire Chief Gordon Merry of Wicasset 
reports that members of his department 
are now able to keep in much better 
contact with all local fire, police and 
ambulance calls. In three recent emergen- 
cies, he says, the scanners were espe- 
cially useful. Calls for an ambulance came 
in on the wrong frequency. Had it not 
been for the scanners, he said, the calls 
would have been missed. 

240,000 telephone calls an hour 
switched in new central office 

With its 1,000th local -service electronic 
switching system (ESS), the Bell System 
initiated its first large -capacity central 
office switching system, the 1A ESS. The 
new system went into action last October 
in Chicago. 

The system operates around a new 
information-processing control unit, the 
1A Processor, which operates at more 
than twice the speed of the earlier No. 1 

ESS machines. With its maximum speed 
of 240,000 calls an hour, the No. 1A ESS 
becomes the highest -capacity local 

switching system in the world. The pro- 
cessor is also used in the No. 4 ESS for 
long-distance switching. 

The new processor is so designed and 
constructed that it can easily replace the 
No. 1 processor used in No. 1 ESS 
exchanges, wherever the call -handling 
capacity needs to be increased. It can 
even be switched in without interruption 
to the telephone service. 

Decimal computations abandoned 
by new sexagesimal calculator 

A sexagesimal calculator (one that 
counts by sixties instead of by tens) has 

THE BABYLONIAN MATHEMATICIANS would 
have welcomed the new Canon calculator. 

been introduced by Chafitz, Inc., of Rock- 
ville, MD. The instrument, called the Time 
Machine, was designed to automatically 
add, subtract, multiply and divide hours, 

minutes, seconds and tenths of seconds 
without the cumbersome conversions re- 
quired with a decimal calculator. In the 
numerous applications where time is 
calculated, the instrument reduces cal- 
culating time by 50 percent or more. It is, 
of course, equally useful in other applica- 
tions requiring circular measurement by 
degrees, minutes and seconds. 

The instrument has both manual and 
automatic modes, and also converts 
hours, minutes, etc., to decimal form and 
vice -versa. A calculator that handles sexa- 
gesimal computations as one of its func- 
tions has been announced previously 
(from Casio), but this is the first instru- 
ment to make such calculations its prima- 
ry feature. It sells for about $50. R -E 

Independent News Company, Inc. Is 
pleased to announce a Retail Display Plan 
available to all retailers Interested in 
earning a display allowance on Radio -Elec- 
tronics magazine and who purchase the 
magazines from suppliers other than Inde- 
pendent News Co., Inc., or the publisher. 

To obtain details and a copy of the 
formal contract please write to Director, 
Retail Sales Division, Independent News 
Co., Inc., 75 Rockefeller Plaza, New York, 
N.Y. 10019. Under the display plan in 
consideration of your acceptance and fulfill- 
ment of the terms of formal contract to be 
sent to you upon your request you will 
receive a display allowance of 10% of the 
cover price per copy sold by you. This plan 
will become effective with all issues of Radio 
Electronics delivered to you subsequent to 
the date your written acceptance of the 
formal Independent News Co., Inc. Retail 
Agreement is received and accepted by our 
Company. 
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40cHANNEI MKIE CB AT RADIA SHACK® 
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But that's not the only reason 

for buying the Realistic® 452 
at the nationwide CB supermarket. 

Count on Radio Shack. to be right on top of 
40 -channel CB, with the kind of full -featured 
values you've come to expect from our Realistic 
brand. The new TRC-452 gives you effective 
mobile communications over all 40 channels- 
the original 23 and the new 17. No crystals to buy - it has a frequency synthesizer with 
phase -locked loop circuitry. That means 
ultra -precise frequency control on receive and 
transmit and dependable service even under 
rugged on -the -road conditions. For 16 years 

*Price may vary at individual stores and dealers 

JUST SAY 
"CHARGE IT" 

AT MOST STORES 

Realistic CB's have been designed to meet 
challenging conditions, and the TRC-452 is no 
exception. Adjustable RF gain for best reception 
of strong and weak signals. Switchable 
automatic noise limiter and adjustable squelch. 
Illuminated S/RF meter and channel selector. 
LED modulation indicator. With plug-in dynamic 
mike, universal mounting bracket, power cable 
for any 12 VDC positive or negative ground 
vehicle. Only $1:39.95*. So when you go 
40 -channel - gc Realistic! 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

Radie Ihaek 
A TANDY CORPORATION COMPANY FORT WORTH, TEXAS 76107 

Radio Shack operates as Tandy International Electronics m Australia, England, Belgium, Holland, Germany, France, and as Tandy Radio Shack in Japan. 



MONEY -BACK 
GUARANTEE 

We're so confident you will 
enjoy and benefit from these 
five courses, that if for any 
reason you are dissatisfied, 
we will refund the full pur- 

chase price of the 
course text material. 

itio* 

Learn electronics easier... 
with HEATHKIT 

Unique Heathkit Electronics Courses are 
designed to provide you with a complete 

overview of basic and advanced electronics. 
You learn at your own pace, without 

pressure or deadlines, and all material is 
presented in a clear, logical, step-by- 

step fashion. It's the ideal, effective way 
to learn about electronics if you're a 

beginner, or to "brush up" on the 
latest techniques and theory. 

X3995 
Courses start as low as (less trainer) 

_ -- ,«. 

:r 

1 

Thousands of people just like you have already learned electronics the 
easy Heathkit way - and you can, too. The secret is our efficient approach 
to self -learning with easy, step-by-step "programmed" instructions; audio 
records to introduce and reinforce key concepts; self -evaluation quizzes 
to test your understanding; and interesting experiments that let you learn 
the easy "hands-on" way. All you need is a record player, small tools and 
a VOM. The optional Heathkit experimenter/trainer is specifically designed 
to help you do the experiments in each course, and when you finish the 
course, you can use it to design and breadboard your own circuits. After 
completing each course, you can take the optional final exam (passing 
grade 70%) and receive both a Certificate of Achievement and ContinLinc 
Education Units, a nationally recognized way of acknowledging participa- 
tion in non-credit adult education. 

ORDER NOW Buy Any Single Course I Buy Courses 1 thru 4 

with Trainer and - with Trainer and - 
and SAVE! SAVE $995 I SAVE $2495 

Heath Company, Dept. 20-271 Benton Harbor, Michigan 49022 



IMPORTANT NOTE: These courses and trainers may 
qualify for a Federal Tax Deduction. Treasury Regula- 
tion 1.162-5 permits an income tax deduction for 
educational expenses undertaken to: (1) maintain or 
improve skills required in one's employment or other 
trade or business, or (2) meet express requirements of 
an employer or a law imposed as a condition to reten- 
tion of employment, Job status or rate of compensa- 
tion. In many instances, your employer may re-Imburse 
you in part or in total for taking these courses. 

ORDER NOW - get this 

FREE6 

WELLER 

SOLDERING 

IRON! Comparable 

¡` $795 
VALUE! 

Your BONUS for promptness- 
this FREE $7.95 comparable value 

Weller pencil -style 40 -watt solder- 
ing iron-perfect for assembling your 

Experimenter/Trainer, other Heathkit 
projects and a thousand -and -one solder- 

ing jobs around the house! 

FREE SOLDERING IRON 
OFFER EXPIRES APRIL 30, 1977 

FIRST CLASS 
PERMIT NO. 

395 
Benton Harbor, Mich. 

BUSINESS REPLY MAIL (No Postage Stamp Necessary if Mailed In the United States) 

Postage Will Be Paid By 

HEATH COMPANY 
Dept. 20-271 
Benton Harbor, Michigan 49022 

HEATH -1 Order Form/Agreement 
Schlumberger HEATH COMPANY, Dept. 20-271, Benton Harbor, Michigan 49022 

Please send me the items checked below and include my FREE $7.95 -value Weller Soldering Iron (GDP -1105). 

Send one course (checked below) with the Expert- In addition, please send the following courses (less 
menter/Trainer (ET -3100) at the special price of trainer): 
only $89.95 plus $3.00 shipping and handling. 
O DC (EE 3101) 0 AC (EE 3102) 0 Semiconduc- 
tors (1E-3103) 
Send ,ne the Electronic Circuits Course (EE -3104) 
with the Experimenter/Trainer (ET -3100) at the 
special price of only $99.95 plus $3.00 shipping 
and handling. 
Send all four of the courses above (EE -3101, 3102. 
3103, 3104) with the Experimenter/Trainer at the 
specie' price of just $199.95 plus $4.50 shipping 
and hendling. 

DC (EE3101) AC (EE3102) Semiconduc- 
:ors (EE -3103) for just $39.95 plus 51.50 shipping 
and handling each. 

Electronics Circuits (EE -3104) for just $49.95 
plus $1.50 shipping and handling. 

Send me the Digital Techniques Course (EE -3201) 
with its Experimenter/Trainer (ET -3200) for only 
$109.95 plus $3.00 shipping and handling. 

Also send me the IM -17 VOM kit for just $32.95 
plus $1.50 shipping and handling. 

I enclose check money order for $ Michigan residents add 4% sales tax. 

Charge to my: BankAmericard Acct. No. Exp Date 

Master Charge Acct No Exp Date 

If Master Charge, include Code No 

Signature X 

NAME (please print) 

ADDRESS 

CITY STATE -ZIP 
Radio Electronics PC -121 



ORDER TODAY -WE PAY POSTAGE! 

Remove this label from card, dampen 
and use on your envelope instead of 
a stamp and YOU SAVE 13¢ IN 
POSTAGE! 

Only Heathkit Electronics Courses 
give you all of these 
practical advantages 

Clear, step-by-step learning 
instructions 

Audio recordings to personalize 
text material 

Electronic parts and experi- 
menter/trainer for "hands-on" 
experiments 

Up-to-date theories and appli- 
cations on every subject 
Certificate of Achievement plus 
Continuing Education Units 
Possible qualification for tax 
exemption (see other side) 
Courses for everyone - from 
beginners to engineers 

Start enjoying the advantages of knowing 
more about electronics today! Order now! 
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faster...at lower cost... 
Self -Learning Courses! 

, 

COURSE 1: DC Electronics 
An ideal introduction to electronics. Covers current, voltage, 
resistance, magnetism, Ohm's law, electrical measurements, 
DC circuits, inductance and capacitance. Discusses matter, 
atoms, current, flow, voltage rises and drops, series and par- 
allel connections, magnetic fields, voltage dividers, network 
theorems, more. Includes text, records and 56 parts for 20 dif- 
ferent experiments. Average completion time, 20 hours. 2.0 
Continuing Education Units and certificate for passing option- 
al final exam. 

Course EE -3101 39.95 

COURSE 3: Semiconductor Devices 

Essential for understanding latest solid-state equipment. 
Covers fundamentals, diodes, zener diodes, special diodes, 
bipolar transistor operation and characteristics, FET's, thy- 
ristors, integrated circuits and optoelectronics. Discusses 
holes, current flow, N and P types, biasing, tunnels and 
varactors, PIN, IMPATT, gain, cutoff and leakage current, 
SCR's, bi-directional triodes, light sensitive and light emitting 
devices, more. Includes text, records and 27 parts for 11 dif- 
ferent experiments. Average completion time, 30 hours. 3.0 
Continuing Education Units and certificate for passing option- 
al final exam. 

Course EE -3103 39.95 

LEARN DIGITAL TECHNIQUES 
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Our most advanced self -learning 
course prepares you for the 
world of computers and micro- 
processors, with particular em- 
phasis on circuit design. Covers 
digital fundamentals, semicon- 
ductor devices for digital cir- 
cuits, digital integrated circuits, 
Boolean algebra, flip-flops and 
registers, sequential logic cir- 
cuits, combinational logic cir- 
cuits, digital design and digital 
applications. Discusses TTL, ECL, 

CMOS, PMOS NMOS; integrated 
circuits; SStI, MSI and LSI; 
ROM's, PLA's, microprocessors, 

ORDER 

computers and more. Assumes 
completion of Heathkit courses 
1 through 4 above or equiva- 

lent knowledge. The special 
digital techniques experimenter/ 
trainer helps you perform all 
the experiments in the course, 
and when you complete the 
course, build and design your 
own circuits. Course includes 
text, records and 44 parts foi 
24 different experiments. Aver- 
age completion time, 40 hours. 
4.0 Continuing Education Units 
and a certificate for passing 
final exam. 

DIGITAL TECHNIQUES PROGRAM AND TRAINER.... 

HEATH IM -17 VOLT -OHM METER 
All Electronic Learning Programs require a VOM to 
make electrical measurements. We suggest the 
Heath IM -17 as the Ideal "all-purpose" unit. All 
solid state with FET input for better accuracy. Portable 
battery operation, zero and ohms adjust, accessory 
probe jack. Comes with DC polarity switch, three test 
leads; batteries not Included. Easy 3 hour assembly. 

ORDER KIT IM -17 $3295 

\Kit ET -3100 

COURSE 2: AC Electronics 
r 

Provides an understanding of most commonly used circuits. 
Covers alternating current, AC measurements, capacitive and 
inductive circuits, transformers and tuned circuits. Discusses 
waveforms, period and frequency, meters, scopes, series and 
parallel circuits, RC filters, dividers, phase shifts, reactance, 
vectors, transformer theory and characteristics, series and 
parallel resonance, more. Includes text, records and 16 parts 
for 8 different experiments. Average completion time, 15 

hours. 1.5 Continuing Education Units and certificate for pass- 
ing optional final exam. 

Course EE -3102 39.95 

COURSE 4: Electronic Circuits 
Outstanding explanations of basic circuits. Covers basic ampli- 
fiers, special purpose amplifiers, operational amplifiers, power 
supplies, oscillators, pulse circuits, modulation and demodu- 
lation. Discusses amplifier functions and configurations, class 
of operation, audio characteristics, video amplifiers, buffers, 
IF's, rectifiers, voltage multipliers, voltage regulation, basic 
oscillators, RC waveshaping, clipping, AM, FM and SSB, modu- 
lation fundamentals and more. Assumes knowledge of courses 
1 through 3 or equivalent and requires an oscilloscope for 
some experiments. Includes text, records and over 110 parts 
for 18 different experiments. Average completion time, 30 
hours. 3.0 Continuing Education Units and certificate for pass- 
ing optional final exam. 
Course EE -3104 49.95 

1HEATHKIT EXPERIMENTER/TRAINER 
For use with Heathkit Electronics Courses 1 through 4 - helps you 
perform all the experiments quickly and easily. Has solderless bread- 
boarding sockets, dual variable power supply for positive and nega- 
tive voltages, sine and square wave signal source, center -tapped 
line transformer. After you complete the course, the trainer is ideal 
for experimenting and breadboarding with your own circuit designs. 

$5995 
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Order Form/Agreement 
Heath Company, Dept. 20-271 
Benton Harbor, Michigan 49022 

Please send me items checked below and include FREE $7.95 - 
value Weller Soldering Iron (GDP -1105). (See Order Card) 

Send one course (checked below) with the Experimenter/Trainer 
(ET -3100) at the special price of only $89.95 plus $3.00 shipping 
and handling. 

Q DC (EE -3101) AC (EE -3102) Semiconductors (EE -3103) 
Send me the Electronic Circuits Course (EE -3104) with the Exper- 
imenter/Trainer (ET -3100) at the special price of only $99.95 plus 
$3.00 shipping and handling. 

Send all four of the courses above (EE -3101, 3102, 3103, 3104) 
with the Experimenter/Trainer at the special price of just $199.95 
plus $4.50 shipping and handling. 

In addition, please send the following courses (less trainer): 
DC (EE -3101) AC (EE -3102) Semiconductors (EE -3103) 
for Just $39.95 plus $1.50 shipping and handling each. 
Electronics Circuits (EE -3104) for just $49.95 plus $1.50 shipping 
and handling. 

Digital per- 
Imenter/Trainer (ET-3200)Techniques for only $109 95p1 s (EE-3201) 

$3. 
with 

00shippl shipping and 
handling. Also send me that IM -17 VOM kit for just $32.95 plus $1.50 ship- 
ping and handling. 

Michigan residents add 4% sales tax. 

I enclose check money order for $ ; or, Charge to my: 

BankAmericard Acct. No Exp Date 

Master Charge Acct No Exp Date 

If Master Charge, include Code No 

Signature X 

Name (please print) 

ADDRESS 

CITY STATF ZIP 
Radio Electronics ED -105 



IEI1PUTEE1 KORNER 
Stacks-what they are and 
how they're used 

TIM BARRY 

MICROCOMPUTER USERS THESE DAYS ARE CON- 

stantly bombarded with a bewildering supply 
of new jargon. In addition to the normal 
proliferation of new hardware terms, we now 

have to cope with words from software 
design. systems analysis. and a whole herd of 
other less well defined disciplines. One of the 

most commonly used (and abused) terms 

these days is stack. The hardware represented 

by this picturesque term is often endowed 
with rather mysterious qualities. Vague utter- 

ances about "pushing" and "popping" blend 

together with questions about "balancing" 
and "nesting" to create an ample atmosphere 
of confusion. In this article we will look at 

two principal types of stacks and how they 

operate. In doing this we will hopefully dispel 

some of the myths surrounding these ex- 

tremely versatile devices. 

What is a stack? 
In the most general terms. a stack can he 

considered to he am serial storage system. A 

stack will have an input end and an output 
end. All data placed into the stack must pass 

one element at a time through the input end 

of the stack. Once an individual data element 

is in the stack, it can only be accessed by 

removing preceding or succeeding data 

elements until it reaches the output end of 
the stack. The order in which data is placed 

into and removed from the stack differen- 
tiates between two different types. Figure I 

illustrates the two different types. 

FIRST DATA 

FIRST DATA IN OUT 

FIFO 

LAST DATA IN 

LIFO 

FIRST DATA OUT 

FIG I 

The first type we will discuss is probably 
the easiest to understand. In these days of 
crowded facilities and long lines, we, as 

people. all spend plenty of time in FIFO 

(First /n. First Out) stacks. The data entered 

into the input end of a FIFO emerges from 
the output end in the same order in which it 

was entered. (See Fig. I -a.) The principal use 

of FIFO's is to store arriving data for later 

use. The next time you are waiting in line. 

you can reflect on the fact that you are 

participating in a genuine computer buzz 

word. 
The second type of stack is less commonly 

encountered in our day to day experiences. A 

LIFO (Last /n. First Out) stack returns data 

in the opposite order from which it was 

entered. (See Fig. l -b.) This means that all 

the data in the LIFO must he removed before 

the first data element entered can be recov- 

ered. For example. consider an empty bus. 

Assume that each passenger who gets on the 

bus goes to the hack and no one gets otT 

enroute. When the bus unloads. it should 

behave like a LIFO. with the last passenger 

that entered being the first one off. LIFO's 
are most commonly used in computer 
programming to save program data and 

subroutine return addresses. 
continued on page 24 

Treat yourself to a new direct reading DVM today. 
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DVM 35 
POCKET PORTABLE 
ANALOG REPLACEMENT 

3 -digit, 1% DCV, 
Battery or AC 

Only $134 
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DVM 36 
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. 

-- 1.99 
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DVM 32 
BENCH & FIELD MASTER 

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

Only $198 

DVM38 
"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 
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If you can see a difference, 
imagine what you'll hear. 

Unprotected 

.,,-. 
-'r 

With 
Sound Guard 

Magnified, you can see record vinyl wearing away. With same magnification, record vinyl shows no wear. 

You're looking at the solu- 
tion to one of the oldest prob- 
lems in audio-how to protect 
records from wear, while at 
the same time preserving full 
fidelity. 

It's called Sound Guard; 
and it's remarkable. 

Independent 
tests show that discs 
treated with Sound 

Record 
Preservative 

te 

distortion as "mint condition" in a kit complete with a non - 
discs played once. aerosol pump sprayer and 

A by-product of dry lubri 
cants developed for aerospace 
applications, Sound Guard 
preservative is so smooth it 
reduces friction, yet so thin 
(less than 0.000003") it leaves t, 

even the most fragile groove M 

modulations unaffected. 
Len Feldman in Radio 

Elec:ronics reports "At last! 
The long awaited 

record -care product 
has arrived. 

It preserves 

Sound 
Guard.. 
Récord 
Preservation 
Kit 

frequency 
response 

Guard preservative played while reducing distortion and 
100 times display the same surface noise:' It's effective and 
full amplitude at all frequen- safe for all discs, from precious 
cies and the same absence of old 78's to the newest LP's. 
surface noise and harmonic Sound Guard preservative, 

r 
i 

- -- - 

t. 

}--; 

Test record played first time. 

Distortion 
components L 

.:..1 
,1 I - 

.+'`r Fiji. 
1 

After 100 plays without Sound Guard. 

i 

Identical test record after 
100 plays with Sound Guard. 

velvet buffing pad, is avail- 
able in audio and record 
outlets. 

Sound Guard keeps your good sounds sounding good. 
*Sound Guard is Ball Corporation's registered trademark for its record preservative. Copyright ©Ball Corporation, 1976. 
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EC -5000 
SCA 
ADAPTOR KIT 
ONLY $12.95 
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EICO's 30 Years Experience 
Assures More Electronics Value 

For Your Money! 

TEST INSTRUMENTS 

ow! 
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 

0, 
enTEIWIP 

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 

4'n y,` 
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 510.95 
EC -5500 Stereo Pre -Amp $9.95 
EC -5600 Electronic Lock $11.95 
EC -5700 Universal Power Amp 58.95 

HOBBY/AUTOMOTIVE 

,r 

>%1i? 
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 6" meter with 6 color coded scales. Com- 
plete with tune-up and trouble -shooting manual. 

Wired $59.95 

BURGLAR/FIRE ALARMS 
r 

1-11$7.11011111 ú 
SS -500 BURGLAR/FIRE ALARM SYSTEM 
Professional Security System designed for easy 
do -It -yourself installation. Features EICO 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 Mafia Street, Brooklyn, N.Y. 11207 

Leadership in creative Zdí ` ¡) 
electronics since 1945. E/iCY'1 
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KOMPUTER KORNER 
continued from page 22 

FIFO operation 
FIFO stacks are most commonly encoun- 

tered ín computer 1;0 systems and data 
acquisition systems. They are used to match 
the data transfer rates between two systems. 
In this type of application they are often 
referred to as storage buffers. The need for 
these devices arises when data is transmitted 
in bursts which are to fast for the receiving 
device to process. The FIFO is used to store 
the data in the order in which it arrives 
during the entire burst. The receiver (usually 
a computer) can then process the data from 
the FIFO at its own rate. A common FIFO 
application of this type is found in computer 
disk systems. Data to he transferred to or 
from a disk must he transferred at a higher 
rate than most computers can manage. To 
solve this problem. a FIFO buffer is used. 
The disk transfers a block of data into the 
FIFO at high speed. The computer can then 
use the data at its own rate. 

DATA IN 

STACK 
POINTER 

(ADDRESSING) 

WRITE 

EMPTY READ 

FULL 

DATA IN I DATA OUT 

PUSH 

b) 

FIG 2 

STACK 
MEMORY 

PULL 

DATA 
OUT 

FIFO's can he implemented in either hard- 
ware or software. ilardware FIFO's are 
actually available as LSI integrated circuits 
from several semiconductor manufacturers. 
They contain data buffers. registers. a 

memory. and all required control logic. The 
block diagram of a typical FIFO (simplified 
to 6 locations) is shown in Fig. 2-a. In 
operation. the FIFO accepts data into the 
input buffer. It then pushes the data down in 
memory until it rests in the first empty 
location in the memory. When data is read 

continued on page 26 
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WIRE WRAPPING TOOL 
For AWG 30, .025" (0,63mm) sq. post, 
"MODIFIED" wrap, positive indexing, 
anti-overwrapping device 
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KOMPUTER KORNER 
continued from page 24 

from the FIFO. the first data element in the 
memory is pulled into the output buffer. All 
other data in the memory is then moved 
down one. If the FIFO becomes full or 
empty. it sets flags to indicate these condi- 
tions. A graphical illustration of a FIFO 
operation is shown in Figure 2-b. 

A FIFO can be implemented using soft- 
ware instead of hardware. In this case 
subroutines are used to perform the push and 
pull operations. The flow chart for the push 
subroutine is shown in Fig. 3-a and the pull 
subroutine is shown in Fig. 3-b. In actual use. 
these two programs will both share a 

common block of the computer's main 
memory for the FIFO stack. They will keep 
track of where the data in the FIFO is by 
using a stack pointer. A stack pointer always 
indicates the memory address of the most 
recent data element entered into the stack. 
(This is true of both FIFO's and LIFO's.) 

When the push subroutine is executed, the 
stack pointer is incremented by one and the 
new value returned to the memory. The data 
passed to the subroutine is then transferred 
into the stack memory at the address now 
indicated by the stack pointer. For a pull 
operation. the stack pointer is first tested to 
see if the stack is empty. If it is. an error flag 
is set and the subroutine returns. If it is not 
empty. the data at the first memory address 
of the stack is obtained. The stack pointer is 

then decremented by one and re -stored in the 
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memory. All the data in the FIFO is moved 
down one in the memory. The routine then 
returns to the calling program with the 
data. 

SET ERROR FLAG 

( PUSH ) 
4 

GET STACK POINTER 

INCREMENT AND 
RETURN TO MEMORY 

SAVE DATA AT MISP) 

( RETURN) 

a 

C PULL ) 

GET STACK POINTER 

GET FIRST ELEMENT 
IN STACK 

DECREMENT AND RETURN 
STACK POINTER TO MEMORY 

MOVE ALL DATA DOWN ONE 

C RET 

FIG 3 

) 

LIFO operation 
The LIFO stack is most commonly 

encountered in systems programming and 
microcomputer subroutine systems. In sys- 
tems programming (particularly language 
processors). the LIFO is used to store data 
and operands during the evaluation of arith- 
metic and algebraic expressions. In micro- 
computer subroutine systems. the LIFO is 

used to hold program data and subroutine 
return addresses. 

The hardware required to implement a 

LIFO consists of the same basic hardware we 
saw used in the FIFO. It is simply connected 
together in a different configuration. (See 
Fig. 4-a.) In operation. the data is received 
into the input buffer just as before. However. 
all the other data in the LIFO is now pushed 
down one to make room at the top for the 
new element. For an output operation, the 
top element of the stack is popped into the 
output register and all the other data is then 
moved up in the memory. These LIFO oper- 
ations are illustrated in Fig. 4-b. 

Implementing the LIFO can also be done 
in software. The flowchart for the push 
subroutine is shown in Fig. 5-a and the pop 
subroutine is shown in Fig. 5-b. As with our 
software FIFO. the software LIFO routines 
will share a common memory area and stack 
pointer. When the push subroutine is called. 

continued on page 32 
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Performance features 
at a price you can afford - 
and fully backed by Tektronix 
Only Telequipment offers you: 

TEKTRONIX GUARANTEE 
The Telequipment family of oscilloscopes is fully guaranteed by Tektronix, the world's leading 

oscilloscope manufacturer. This guarantee means that during your first year of ownership, if there 

are any defects in Telequipment parts or workmanship, you can bring your oscilloscope to any of 

35 Tektronix Service Centers across the United States for fast repair by experts-free of charge. 

PERFORMANCE FEATURES YOU NEED AT A PRICE YOU CAN AFFORD 
Model D61a Designed for portability and easy operation, the D61a is a dual trace 10 MHz 

'scope for only $595. For easy, accurate viewing, the D61a features automatic triggering and bright, 

stable waveforms on an 8 x 10 cm display. 
Model S61 NEW from Telequipment, the S61 is a 5 MHz single trace oscilloscope featuring 

automatic triggering and 8 x 10 cm display for $375. This lightweight (14 lb.) instrument has a 

straightforward, easy to read front control panel-well suited for education applications. 
Model D32 When you demand an extremely portable 'scope, the D32 is ideal. Battery or 

ac line operated, this 10 MHz dual trace 'scope weighs only 10 lbs. An optional shoulder strap or 

attaché carrying case can be used to take your 'scope into the field. The $750 price includes 

batteries and probes. 

IDEAL FOR MANY APPLICATIONS 
If you're servicing pocket calculators, TV, radio, 

microwave ovens, alarm systems or dozens 
of other consumer products, Telequip- 
ment 'scopes can do the job for 

you. Easy viewing and operating 
make Telequipment ideal for 

classroom use too. 

TELEQUIPMENT... 
THE CHOICE FOR YOU 
Performance features at a price 
you can afford, plus full backing 
by Tektronix make Telequipment 
a wise choice when you're looking 
for low-cost oscilloscopes. 

ti= syr. 

For more information about 
Telequipment oscilloscopes, 
contact your nearest Tektronix Field 
Sales Office, or write Tektronix, Inc., 
PO. Box 500, Beaverton, Oregon 
97077. For immediate information, 
call Bill Glaze at Tektronix: 
(503) 644-0161, extension 7163. 

- 

TelequipmenT 
S61 

TELEQUIPMENT <:> - - - - ---_- = y 

Telequipment is a division of Tektronix U.K. Ltd., a wholly owned subsidiary of Tektronix, Inc. 

U.S. Sales Price FO.B Beaverton, Oregon. 
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If you want success in electronics ... if you want the skills people 
are glad to pay for ... find out about CIE training. 

It's a terrific idea that can get you on your way to success 
in electronics troubleshooting. 

Let's face it, learning valuable new 
skills isn't something you just breeze 
through. Especially in a modern 
technological field like electronics 
troubleshooting. You've got to really 
want success if you're going to build 
your skills properly. 

But, oh boy, the rewards when you 
do! In today's world, the ones who 
really know electronics troubleshooting 
find that people ...even industries... 
look for their help. 

What about you? How much do you 
want the thrill of success ...of being in 

demand? Enough to roll up your 
sleeves and work for it? 

Why it pays to 
build troubleshooting skills . 

Suppose the automated production 
controls on an assembly line break 
down. Imagine how much money the 
manufacturer can lose when help 
doesn't come fast! And it takes a 
skilled electronics troubleshooter to 
move in ... locate the problem ... solve 
it ... and get the lines moving again. 

Or take a TV station. Breakdowns 
are costly in broadcasting where time is 
money. Viewers won't sit forever 
waiting for sound or the picture to come 
back. Before they change channels, the 
station needs to get back on the air 
again-with the help of a skilled 
troubleshooter. 

No question about it. Building new 
skills in electronics troubleshooting is 
an investment in your future. It's well 
worth the effort. 

Why you should 
get CIE to help you do it . 

Troubleshooting starts with ideas .. . 

principles. CIE's Auto -Programmed® 
Lessons help you get the idea-at your 
own most comfortable pace. Step by 
step at home, you explore each principle 
-each theory-until you understand it 
thoroughly and completely. Then you 
start to use it. 

How CIE helps 
you turn ideas into reality . 

If you're a beginner, you start with 
CIE's Experimental Electronics 
Laboratory. You actually perform over 
200 experiments to help you grasp the 
basics. Plus you use a 3 -in- I Precision 
Multimeter to get your first taste of the 
testing, checking, analyzing steps you 
take in troubleshooting! 
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How 3 practical steps help you 
build troubleshooting skills . 

You'll take your first practical step in 
professional troubleshooting when you 
build your own 5MHz triggered -sweep, 
solid-state oscilloscope. 

As a trained troubleshooter, you'll 
use your oscilloscope the way a doctor 
uses his X-ray machine. As a student, 
you learn how to "read" waveform 
patterns on a big, 8cm. x 10cm. screen 
... how to ''lock them in" for closer 
study ... how to understand and 
interpret what they tell you. 

Your second practical, skill -building 
step begins when you get your Zenith 
19 -inch diagonal, solid-state color TV 
-featuring nine removable modules! 
Now's your chance to apply the new 
skills you learned with your 
oscilloscope! 

With CIE's guidance. you perform 
actual service operations-the kind 
you'd handle on the job as a trained 
troubleshooter! Using the TV, you 
learn to trace signal flow ... detect and 
locate malfunctions ... restore perfect 
operating standards ... just as you 
would with any sophisticated 
electronics equipment. 
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Finally, step three rounds out your 
experience as you work with a 
completely solid-state color bar 
generator-actually a TV signal 
transmitter that produces ten different 
display patterns on your TV screen! 

You study a gated color bar rainbow 
... crosshatch lines ... dot patterns. 
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You explore digital logic circuits... 
observe the action of a crystal - 
controlled oscillator! 

This practical, "hands on" training 
takes concentration and effort. But it's 
enjoyable and rewarding. And it's a 
great way to prepare for a 
troubleshooting career! 

Why it's important 
to get your FCC License . 

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

Almost 4 out of 5 CIE graduates who 
take the exam get their Licenses. More 
than half of CIE's courses can prepare 
you for it ... and the broadest range of 
career opportunities! 

Free catalog! 
IV ail the card. If it's gone, cut out and 

mail the coupon. If you prefer to write, 
mention the name of this magazine. 
We'll send you a copy of CIE's FREE 
school catalog-plus a complete 
package of independent home study 
information! For your convenience, 
we'll try to have a representative call to 
help you with course selection. Mail 
the card or coupon ... or write: CIE, 
1776 East 17th Street, Cleveland, 
Ohio 44114. 

Ell UM MI la 
CIECleveland 

Institute 
o} Electronic., Inc. 

1776 East 17th Street. C4velend. Ohw 44114 
A.n.a; ed Member N.uon.I Nom. Stud, Co,nen 
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O YES I want to succeed in 
electronics. Send me my FREE CIE school 
catalog- including details about 
troubleshootingcourses -plus my FREE 
package of home study information! 
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the stack pointer is incremented by one and 
the new value returned to the memory. The 
data passed to the subroutine is then trans- 
ferred into memory at the address indicated 
by the stack pointer. For a pop operation, the 
stack pointer is first tested to see if the stack 

ADDRESS INSTRUCTION 

ADOR 

RETURN ADDRESS 

RETURN ADDRESS 
~-SAVED HERE 

SUBROUTINE BODY 

INDIRECT JUMP TO 
SAVED RETURN ADDRESS 

MINICOMPUTER SUBROUTINE CALL/RETURN 

ADDRESS INSTRUCTION 

ADDR 

SUB 

CALL SUB 

SUBROUTINE 
BODY 

INSTR. 

RETURN ADDRESS 
LIFO STACK 

R TURN ADDRESS SAVED 
ON TOP OF STACK 

RETURN TO 
ADDRESS AT 

TOP OF STACK 

FIG R 

PUSH 

GET STACK POINTER 

INCREMENT AND 
RETURN TO MEMORY 

SAVE DATA AT ADDRESS 
INDICATED BY STACK POINTER 

SET ERROR FLAG 

CRETURN ) 
a 

pop 

GET STACK POINTER 

GET DATA INDICATED BY 
STACK POINTER 

DECREMENT STACK POINTER 
AND RETURN TO MEMORY 

( RETURN 

FIG 5 

is empty. If it is. an error indicator flag is set 
and the routine returns. If the stack is not 

empty, the data at the address indicated by 
the stack pointer is obtained. The stack 
pointer is then decremented by one and the 
new value stored in the memory. The routine 
then returns to the calling program with the 
data. 

Stacks and microcomputers 
As mentioned earlier, many microcom- 

puters use stacks to implement their subrou- 
tine systems. This arose because of the un- 
suitability of the normal minicomputer way 
of saving return addresses. When a subrou- 
tine is called. most minicomputers save the 
return address of the calling program in the 
top location of the subroutine called. A 
return can then be executed by performing 
an indirect jump to the first location in the 
subroutine. (See Fig. 6-a.) This works great in 
systems where the subroutines are located in 
read/write memory. It's not so hot when the 
subroutines are to be located in read only 
memory. Since most microcomputers make 
extensive use of ROM. something had to be 
done. Enter the LIFO. 

When a LIFO is used for the subroutine 
structure everytime a subroutine is called, its 
return address is pushed onto the stack. 
When a subroutine return is executed, the 
top address in the stack is popped into the 
program counter. thus transferring control to 
that location. (See Fig. 6-h.) Now this means 
that all subroutines must be returned in the 

WRITE 

FULL 

EMPTY READ 

PUSH 

DATA IN 

b 

FIG 4 

POP 

DATA OUT 

opposite order in which they were called if 
proper program operation is to be main- 
tained. The number of subroutine calls 
executed before a return is executed is called 
nesting. Thus the phrase. "My program is 
nested five deep". means that the program 
has called five subroutines before the first 
return has been executed. 

Microcomputer designers took two basic 
approaches o implementing the LIFO stack 
for return addresses. The first way was to 
build the LIFO in as part of the CPU 
hardware. This method required no special 

continued on page 86 
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Hobbyist or professional, there 
are probably a lot of circuits you 
build just for the fun of ít. And a lot 
you'd like to build, but never get 
around to. 

One reason is the cost of parts. 
Parts you buy for one project, but 
can't re -use... because you haven't 
time to take them carefully apart. 
Or because of heat and mechanical 
damage that occur when you do. 

Now, there's an easier way that 
can save you big money on parts 
and hours on every project, as well: 
Proto-Board" Solderless 
Breadboards. 

Now assembling, testing and 
modifying circuits is as easy as 
pushing in-or pulling out-a lead. 
ICs, LED's, transistors, resistors. 
capacitors...virtually every kind of 
component ...connect end inter- 
connect instantly via long -life. nic <el - 

silver contacts. No special patch 
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cords or jumpers needed -lust 
lengths of ordinary #22-30 AWG 
solid hookup wire. 

Circuits go together as quickly as 
you can th nk them up. And parts 
are re -usable, so as your "junk box 
builds, you build more and more 
projects for less and less money. 

Before you invest in your next 
project, invest in a CSC breadboard. 
See your dealer or order by phone: 
203-624-3103 (East Coast) or 415- 
421-8872 (West Coast)-major 
charge cards accepted. You've got 
nothing to lose...and a lot to gain. 

CONTINENTAL SPECIALTIES CORPOPATION CMG 
44 Kendall Street. 

Box 1942' New Haven CT 06509 
203-624-3103 TVVX 710-465-1227 

West Coast office Box 7809. San Francisco. CA 
94 119 5-'21-8872 TWX 910-3; 2-7992 
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THE DATA PRECISION CORPORATION REFERS 
to their model 175 as a "miniature portable 
31/2 digit multimeter". They couldn't be more 
accurate. Miniature and portable are the only 
words to describe it. The model 175 is only 3.5 
deep x 5.5 wide x I.5 -inches high. If you've 
already gone all metric, 9 x 13 X 4.5 

mm. The case is the only little thing about it. 
The LED display is almost '/1 -inch high, and 
bright. 

It has all of the functions and ranges 
needed for a full-sized digital multimeter. AC 
and DC volts can be read from a 100 - 
millivolt full-scale range up to 1,000 volts. 
Due to the automatic overranging, this will 
let you read up to a 100% overrange. The 
display on the 100 -mV scale will read up to 
199.9. Only on the highest scale, 1,000 volts, 
is overrange capability inoperative. The limit 
on AC volts is 500. 

For resistance and current ranges, the 
overrange works. On the 10-megohm resis- 
tance scale, resistance up to 19.99 megohms 
will be displayed. The AC and DC cuirent 
ranges are calibrated in milliamperes, and 
can be read up to 199.9 mA. The lowest 
resistance range is 100 ohms full-scale, 
maximum reading 199.9 ohms. Low- and 
high -voltage ohms scales are used; maximum 

voltage of 2.5 volts on HI and 300 mV on Lo. 
This can be set up by the function switch on 
any ohms range. Incidentally, for the acci- 
dent-prone, the ohms ranges are able to 
withstand up to 250 -volts RMS AC or DC 
without harm. As long as you stay out of the 
raw boost circuits, you're OK. 

There are only the two controls and the 
switch on the front panel. The rest is taken up 
by the LED readout. The test leads plug into 
miniature banana jacks at the right side of 
the case, near the back. The whole thing is so 
compact that you can easily hold the instru- 
ment and the common test -lead in one hand, 
and the hot test -lead in the other. They have 
thoughtfully provided a wrist strap with a 
pivoted ring, to slip over your arm so that 
you won't drop it. This makes it very nice for 
getting readings in dark places. You don't 
have to shine your penlight on the meter to 
read it! (Where do you get the third hand to 

continued on page 87 

ON 

U 

RIG DOES IT ALL! 
Tube and Solid State 

BUILT-IN SPEAKERS 
Easy audio checking 

40 KV METER 
50aU sensitivity monitoring 

FRONT CONNECTORS 
Convenient cable plug-in 

SPECIAL INTRODUCTORY OFFER 

$229.95 
COMPLETE WITH CAT 

OBSOLETE PROOF 
Plug in modules for up -dating 

Tele 'atic 
2849 FULTON ST., BROOKLYN, NY 11207 

PHONE: (212) 827-1500 

CIRCLE 54 ON FREE INFORMATION CARD 

THE UNIVERSAL 

PJS-298 
33KV LEADED GLASS 19" CRT 

EIA recommended to protect against 
dangerous X-radiation 

A MUST FOR 

TODAY'S 
SERVICING 

ACCESSORIES INCLUDE: 
CRT 90' Extension 
Yoke Extension 
Transverter 
Convergence Load 

Universal Yoke 
Convergence Assembly 
Blue Lateral Assembly 
Anode Extension 

SOLD THROUGH DISTRIBUTORS ONLY 

PLEASE SEND ME MORE INFORMATION 14-1 

NAMF 

ADDRESS 

-1 

CITY STATF 71P J 



ELECTRONICS BOOK CLUB 
!,i Master 

Handbook 
of A 

I' -tronic [ircuits 
,:ó 

Practical 
0 1 

.' Edit y 
c '' rtM^ye so 

3 

. 

A °c 1 mser 
nntyd °o 

is r - 

, 

AmyHli crocxs, ^ 
cavllters Aerwe! 

Mux'eert '.N pFtl 
nN s . 

1:1:.1111;141 
G 

iw ,n ' 
op, rsa , 

OU CirSiiK 

invites you to take this ",R1624 

-page electronics library ' 
for only 

, - DICTiONA " OF /Only$1.g9for 
all three! 

ELECTRONIC;_- - - 
HarfeY l > 

2 

^ 
You - 

° Get Al ln 

f 

Three Of Thesé 
Huge BOoks ° 

For Only 
$1.99 

MASTER HANDBOOK/1001 ELECTRONIC CIRCUITS 

Here are IC and transrsta circuits for practically anything and 
everything-with ALL the data needed to put them to work it's the 

ideal schematic sourcebook for all active technicians, engineers, ex- 
perimenters, amateurs-for anyone who must occasionally or re- 

gularly construct or adapt electronic circuits for any purpose 

whatsoever. Each circuit diagram has every component Carefully 

labeled, and every schematc is accompanied by all the into you need 

to construct the circuit for use in your own individual application. It 

there are Cods to be wound, you'll find full and complete coil -winding 

details right there on the spot. If special pans are required, you won't 
have to invest a tit of time and effort before the tact, for a's all there 

before you in condensed captions. The circuits included are com- 
pletely up-to-date, and have been designed, bait, tested, reworked 

as necessary, and perfected You'll find any circuit you're ever likely 

to reed in the pages of this rich volume Includes an ultracomplete 
22 -page cross-reherence index so you can quickly find the circuit you 
need The schematics are classified according to general application. 
t you're in the business of servicing/repairing commercially basin 

electronic equipment. you're going to especially appreciate the com- 
prehensive Appendix of IC substitutions, which includes base dia- 

grams for most popular ICs, and gives you all the info you need to 
adapt the IC packages of one manufacturer to the circuit applications 
of another 602 pps , Over 1250 illus. 

2ND CUSS FCC ENCYCLOPEDIA 

Truly a one -volume electronics library all by itself ..a 602 -page 
supercourse in electronics that belongs on the bookshelf of everyone 
in electronics. It's as sweeping and all -encompassing as the FCC ex- 
am Itself, it's a "quick -guide" to learning the answers to the 2nd and 

3rd Class FCC exams (plus Element 9. for the broadcast endorse- 
ment), as well as an intensive, no-nonsense series of courses that 
can make you the master Of airy held related to radio communication. 
A fpeoal feature of this unique guide Is the short -form. long -form 
answer format to hicdreds of FCC -posed questions: Whenever 
possible the answer to a question is doided into the shortest answer 
needed to satisfy the FCC requirements: a longer answer then shows 
how any similar question may be answered, and is included for re- 
ference or for more complete understanding Questions appear in 
italicized type A boldface type section in most answers enables you 
to immediately extract from the detailed discussion that portion 
which directly answers the specific question. These "theory 
packets" amount to an extremely comprehensive educational ap- 

proach to the FCC exam, and are lust one of the many ways in which 

irid 
this book is one of the easiest -to -use of all radio courses An ex- 

tremely complete 5000 -word es, Cully cross-referenced provides 
instant access to any rule, formula, circuit diagram, or technical ex- 
planation 602 pps , over 600 Alas 

DICTIONARY OF ELECTRONICS 

This huge, quality dictionary is a handy reference that will serve most 

of your needs --extremely useful in whatever connection you have 

with electronics Defines most all of the electronic terms you will run 

across in your everyday reading. from alpha panicles through zoom 

lens including those found in radio, TV, communications, radar, 
electronic instrumentation, broadcasting, industrial electronics, etc 

The concise but clearly written definitions from all the various 
branches of electronics are of value to technicians, engineers, hob- 

byists. experimenters. and students n provides lull, complete and 

easily understandable explanations of thousands of specific elec- 

tronics terms A unique feature is he cross-indexing, whereby key 

words contained in the definitions (words that are defined more fully 
elsewhere m the book) are printed in small capitals so the user is not 

left in the dark by any definition Appendices provide you with 

still more data-an extensive list of units and abbreviations. 
graphic symbols used in schematics, component color codes, db 
conversion tables, data on the electromagnetic spectrum, tube base 

diagrams. etc. 420 pps., 487 illus. 

I"a 

r s YM CLASS 

FCC ENCIC1OPER4 

tr Stlydy 
guide roEtr 

m 

-tpmpla Radrotelele000 

IfRegular List 
Price $33.85. 

ITop -Quality 
Hardbinding 

Features huge 
quick -find index 

Over 2300 
illustrations 

Contains ovet 
st IRSessp^s 800,000 words 

If1624 data- 
packed pages 

-li./ 
Lel 

us send you these three practical, tame -and - 
money -saving books as part of an unusual offer 

of a Trial Membership in Electronics Book Club 
Isere are quality hardbound volumes. each 

especially designed to help you increase your know- 
how, earning power. and enjoyment of electronics 

These handsome. hardbound books are indicative 
of the many other fine offerings made to Members 
..important banks to read and keep volumes with 
your specialized interest in mind 

Whatever your interest in electronics-radio and 
TV servicing. audio and hi -fl. industrial electronics. 
communications. broadcasting. electrodes as a hob- 
by-you will find Electronics Book Club will help you 
get the job you want. keep it. Improve it or make your 
leisure hours more enjoyable With the Club providing 
you with top quality books. you may broaden your 
knowledge and skills to build your income and in- 
crease your enjoyment of electronics, tow 

This Special Offer is just a sample of the help and 
generous savings the Club offers you For here is a 

Club devoted exclusively to seeking out only those 
titles of direct interest to you Members are annually 
offered over 50 authoritative books on all phases of 
electronics 

This extraordinary offer is intended to prove to 
you. through your own experience. that these very real 
advantages can be yours . that it is possible to keep up 

trolo"Elrr, 
,0411119 

T(-jpEs 

E7(C.E-"'"NE ° iMtvtyr 
.001,11:141141"10 

'tiire,pn" 

Facts About Club Membership 
The 3 introductory books carry a publishers retail price of 

5.33 B5 They are yours for only St 99 (plus postage and 
handling) with your Trial Membership 

You will receive the Club News describing the current 
Selection, Alternates and other offerings, every 4 weeks (13 
times a year) 

It you want the Selection. do nothing: it will be sent to you 

automatically If you do not wish to receive the Selection, or if 

you want to order one of the many Alternates uttered, you 
simply give Instructions on the reply form (and in the en- 

velope) provided, and return it to us by the date speeded. 
This date allows you at least 10 days in which to return the 

form If, because of late mail delivery, you do not have 10 

days to make a decision and so receive an unwanted Selec- 

tion, you may return it at Club expense. 
Personal service for your account-no computers used, 

To complete your Trial Membership, you need buy only 

four adddton:l monthly selections or alternates during the 

next 12 montns You may cancel your Membership any time 
alter you purchase these tour books. 

All books-including the Introductory Oter-are fully re- 

turnable after 10 days it you're not completely salished. 
All books are offered al low Member prices plus a small 

postage and handling charge. Prepaid orders shipped 
postpaid 

Continuing Bonus: It you continue after Ills Trial Mem- 

bership, you will earn a Dividend Certificate for every book 

you purchase. Three Certificates, plus payment of the 

nominal sum of 51 99 will entitle you to a valuable Book 

Dividend of your choice which you may choose from a lust 

provided Members. 

with a Trial 
Membership in 

the Book Club 
that Saves you 
25% to 75% on 

a wide selection of 

electronics books 
with the literature published in your areas of in- 
terest.. and to save substantially while so doing. As 

part of vour Trial Membership. you need purchase as 
few as four hooks during the coming I? months. You 
would probably buy at least this many 
an}wat ..without the savings offered through Club 
Membership 

To start your Membership on these attractive 
terms- simply fill out and mail the coupon today. You 
will receive the 3 -volume Electronics I.ibrary for 10 - 

day inspection. YOU NEED SEND NO MONEY! If 
you are not delighted. return them within 10 days 
and your Trial Membership isill be cancelled without 
cost or obligation 
ELECTRONICS BOOK CLUB. P 0 Box 1O. Blue Ridge Summit Pa 17214 

TYPICAL CLUB SELECTIONS (and List/Club prices) 
Mrcropcocessor Microprogramming Handbook S9 9555 95- 
VHF UHF Fire, Police, Ham Scanners Service Manual 

119 9555.95-Modern Guide To Digital Logic S9 95S0.95-CB 
Ratio SchematicSersicing Manuals -3 Volumes 526 BS 

59.96-- Color TV Trouble Faclbook 59 9551.95-csei s Handy - 

boat Of Simple Hobby Protects S695$3.95' -Modern Elec- 

tronics Math 512 951$.95-Electronic Music Circuit Guidebook 

S9 95 55.95-Build Your Own Working Robot $8 95 

55.95-Intro to Medical Electronics 59 9556.95-21 Simple 
Transistor Radios You Can Build 56 9653 95-Ham Radio Ad- 

vanced Class License Study Guide 58 9554.95-Aviation (tec- 
h -041U Handbook 511 95,57.95-Practical CB Radio Repair 

58 9555.95-Radio Astronomy tor the Amateur 58 9515,95 

I ELECTRONICS BOOK CLUB 
P.O. Box 10 

Blue Ridge Summit. Pa., 17211 

Please open my Trial Membership in ELEC- 

TRONICS BOOK CLUB and send my 3 -volume 
Electronics Library, invoicing me for only $1.99 
plus shipping. If not delighted, I may return the 
books within 10 days and owe nothing, and have 

my Trial Membership cancelled. I agree to 
purchase at least four additional books during the 
next 12 months, after which I may cancel my 
Membership at any time. 

Name Phone 

city 
C7 
2 

Staie Zip 
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CB servicing is PROFITABLE 
with the 

B&K- PRECISION 
40 -channel CB 

Test Bench 
i O. 

MODEL 1040 
$250 

The B&K-PRECISION CB service - 
master is designed for rapid pro- 
grammed testing and trouble 
shooting of any CB transceiver- 
even 40 -channel models! 

When used with a scope 
and signal generator, 
you can: 

Measure signal-to-noise ratio 
of CB receiver 
Measure audio output power 
Measure audio distortion 
percentage 
Measure receiver sensitivity 
Check AGC 

Measure effectiveness of CB 
noise limiter or blanker (when 
used with an impulse noise 
generator) 
Measure squelch threshold 
Measure adjacent channel 
rejection on any channel 
Measure transmitter AM power 
output-even mobile! 
Measure SSB power output with 
TRUE peak -reading RF Wattmeter 
Check AM modulation 
Check SSB modulation with a two- 
tone test-the only accurate way! 

Measure antenna SWR-even 
mobile! 
Check the transceiver in the 
car to determine if the problem 
is in the antenna system or 
the transceiver 

You can save $500-$1,500 in 
equipment costs because the 
CB Servicemaster eliminates 
many of the test instruments 
you would otherwise need for 
CB servicing. These instru- 
ments, or their functions, are 
built into the unit: 

Audio wattmeter Audio gen- 
erator Distortion meter RF 
wattmeter/dummy load DB 
meter SWR bridge 

These instruments-which you should have, if you don't own them already, 
are all you need to get the maximum use from your CB Servicemaster. And the 
B&K-PRECISION CB Servicemaster is compatible with most oscilloscopes, fre- 
quency counters, signal generators and power supplies on the market today. 
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MODEL 1403A-3", 5 MHz 
Recurrent Sweep Oscilloscope 
Checks CB modulation and 
provides viewing of 27MHz CB 
envelope when used with the 
Model 1040. Small, compact and 
inexpensive, it frees other scopes 
for more effective use. $209 

MODEL 1801- 
Digital Frequency Counter 
To quickly determine the exact 
frequency of a CB channel, the 
1801 automatically displays it for 
you in large, easy -to -read digits. 
You can tune oscillators precisely, 
conduct audio frequency analysis 
tests. Six digit display is updated 
five times per second. Accuracy 
guaranteed to 40MHz; 60MHz 
typical. $240 

MODEL 1640-Regulated Power Supply 
Designed especially for CB and other mobile 
equipment, the 1640 eliminates changes in supply 
voltage due to load variations. A stable power 
supply is essential to precise testing of the 
transceivers. Less than 0.8% variation from zero 
to full load, 3 amps continuous, 5 amps surge. 
Adjustable to any output from 11 to 15 VDC. 
Suppressed zero scale for greater accuracy. 
Overload protected. $100 

H 

MODEL 2040 -40 -Channel CB Signal Generator 
Covers all 40 channels, AM and SSB with built-in 
capability. Ultra -stable crystal -controlled, phase - 
locked -loop frequency generation. Has 5 ppm 
accuracy. Output attenuator and vernier provide 
calibrated outputs from 100,000 µV to 0.1 µV for 
receiver sensitivity measurements. Includes EIA 
standard noise test signal generator to check 
receiver noise suppression. Internal 400, 1000 and 
2500 Hz modulating frequencies-can also be 
externally modulated. Internal protection against 
5W RF input. $475 

PRECISION DYNASCAN CORPORATION 
Makers of Cobra CB Equipment 

6460 W. Cortland Avenue, Chicago, Illinois 60635 312/889-9087 
In Canada: Atlas Electronics, Ontario 

For additional information, contact your B&K-PRECISION distributor for our com- 
prehensive brochure describing the operation of the Model 1040 CB Servicemaster 
and the CB Service Center-or write us for your free copy. 
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ADD DIMENSION TO STEREO 

Binaural/Biphonic 
sound 

A recent revival of an old technique 
that provides precise spatial 

localization of sound sources. 
JVC's recent introduction of a 

combination headphone/microphone 
brings this technique within 

easy grasp of the home recordist 

LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 

BACK IN THE EARLY 1930S. BELL LABORATO- 

ries performed extensive research into 
the nature of human hearing and. more 
specifically, the "binaural" effect. As 
most readers are probably aware, the 
reason that we can localize or perceive 
the direction of sounds is that we have 
two ears. Until recently. it was thought 
that two factors help us to determine 
angular directions from which sounds 
reach us-the difference in time of 
arrival of a sound to our two ears, and 
the difference in amplitude of the sound 
reaching our left and right ears. These 
factors are illustrated in Fig. I. Sound 
waves approaching us from the left 
arrive at the left ear first, with sound 
reaching the right ear a small fraction of 
a second later. Since the sound has also 
travelled a greater distance to reach the 
right ear, it will be somewhat dimin- 
ished in intensity as well. 

More recent studies have shown that 
a third factor influences our ability to 

localize sounds. When the early Bell 
Lab studies were being performed, the 
question arose as to why we are able to 
detect the difference between a sound 
coming from directly in front of us and 
one coming from directly behind. It was 
at first supposed that since both kinds of 
sounds arrive at both ears simulta- 
neously, and with equal intensity, that 
we must subconsciously he turning our 
heads ever so slightly to establish an 
angular difference (and hence a differ- 
ent time of arrival) that then gives us the 
final clue as to the source of the sound. 
More recently. studies have shown that 
there is another factor involved. Because 
of the construction of our outer -ear (the 
auricle, or pinna), the frequency re- 
sponse of our overall hearing is 

"poorer" for sounds reaching us from 
behind. compared with sounds reaching 
us from in front. The "baffle" formed 
by the outer ear attenuates "highs" 
reaching us from behind. 

Dummy -head microphones 
In those early Bell Lab experiments, 

a dummyhead was fitted with two 
microphones, each located where the 

ears would normally he. Sounds picked 
up by each microphone were amplified 
by a separate amplifier and reproduced 
over a pair of headphones, as shown in 
Fig. 2. The sensation was very much as 

though the listener wearing the head- 
phones was "transported" to the posi- 
tion in space occupied by the dummy 
head. Not only were angular directions 
of sounds clearly discernible, but 
listeners were able to determine, quite 
accurately, the distances to the sound 
source. In other words, there was a total 
and complete sound field perceived by 
listeners wearing the headphones. 

Years passed and, as we know. 
binaural sound reproduction was given 
little or no attention. In the early 1950's, 

attention was turned to stereophonic 
sound. The chief reason why binaural 
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sound was regarded as impractical as a 
home entertainment music system was 
its need for headphone listening. Most 
people preferred listening to music 
reproduced over free-standing loud- 
speakers. If a binaural recording (using 
a dummy -head microphone arrange- 
ment) were to he played back over a 
stereo system, one would lose almost all 
perception of sound localization. The 
reason for this is obvious. The sounds 
originally intended for only the left ear 
are heard in both ears when reproduced 
via speaker systems, and the same is 
true of those sounds intended for only 
the right ear. 

In order to synthesize a feeling of 
spread or separation, stereo recordings 
intended for reproduction over two 
loudspeakers had to be made with 
microphones widely separated. In this 
way, the sounds picked up by the left - 

SOUND SOURCE 
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015's t"NCE 

E 

EAR EAR 

FIG. 1-SOUND SOURCES are localized by the 
time difference between sound waves reaching 
the left and right ears. 

DUMMY HEAD 

MICROPHONE MICROPHONE 

'N\ STEREO 
LISTENER HEADPHONES 

FIG. 2-BINAURAL REPRODUCTION requires 
microphones to be located where the human 
ears would normally be. 

Vidi 

VAGUE 
IMAGES 

PRECISE IMAGES 

LESS PRECISE IMAGES 

FIG. 3-QUADRIPHONIC SYSTEM Is Incapable 
of providing precise localization of sound 
sources. 

VAGUE 
IMAGES 

channel microphone would he sub- 
stantially different from those picked up 
by the right microphone. 

As stereo recording technology ad- 
vanced, all attempts to recreate a true 
"sound field" have just about vanished. 
Most stereo recordings today contain a 
mixture of multi -channel monophonic 
recordings (often, combined from 16, 24 
or even more microphone channels). 
Such recordings can "fool" the listener 
into visualizing a two-dimensional 
sound plane, with musical instruments 
or vocalists "positioned" across a wall of 
sound. But the typical stereo recording, 
reproduced over conventional stereo hi- 
fi equipment cannot offer sound in 
three dimensions. The sense of distance 
is lacking. 

Recent interest in 4 -channel sound 
reproduction arose because of this defi- 
ciency in conventional stereo reproduc- 
tion. But even 4 -channel recordings, 
however carefully engineered. fail to 
provide true 360 -degree sound fields 
with total realism and with distances 
from the listener to the sound source 
that are still difficult to ascertain with 
any precision. The ability to perceive 
sound sources. even in a discrete 4 - 
channel system, is limited. (See Fig. 3.) 

Renewed interest in binaural 
Several factors have recently contrib- 

uted to renewed interest in binaural 
sound recording and reproduction. For 
one thing, headphone listening has 
become quite popular and many audio- 
philes listen to stereo programming via 
headphones a good deal of the time. 
Also, compact high-performance micro- 
phones have been developed which 
facilitate the construction of "dummy 
head" dual -microphone systems that 
more nearly duplicate the physical 
dimensions and shape of the human 
head and ear. Finally. there has been a 
growing interest in live recording both 
in Japan and in the United States as 
more and more audiophiles take to the 
field with high -quality portable stereo 
cassette decks to record live events, 
musical or otherwise. As anyone who 
has tried to do a live stereo recording in 
the field is well aware, the problem of 
microphone placement, monitoring of 
the recording as it is being made, and 
the like, can discourage even the most 
enthusiastic of recordists. 

After extensive research, JVC (Japan 
Victor Company) developed and is 
marketing an unusual headphone/ 
microphone combination they call the 
model IIM-200E. A close-up view of this 
product is shown in Fig. 4. In addition 
to housing a dynamic -type air -tight 
headphone, each earpiece is also fitted 
with an omni-directional electret micro- 
phone that is surrounded by a plastic 
molded "outer ear" or pinna designed 
to provide much the same frequency 
response and attenuating characteristics 

as the human ear. A tiny battery 
compartment houses a penlight battery 
for powering the microphone in each 
earpiece. The cable terminates in three 
phono-plugs-the usual stereo head- 
phone plug and one single -circuit plug 
for each microphone. 

The robot -looking "head" shown in 

FIG. 4-JVC MODEL HM -200E contains micro- 
phone and baffle combination with characteris- 
tics that approximate the human ear. 
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FIG. 5-MICROPHONE FREQUENCY RE- 
SPONSE at 0° and 180° with HM -200E lifted on 
human head. 
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BIPHONIC 
PROCESSOR 

FIG. 6-BIPHONIC PROCESSOR permits binau- 
ral reproduction via speakers. 
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Fig. 4 is actually the microphone stand 
supplied with each IIM-200E. It is made 
of a plastic material coated with a felt - 
like substance that is intended to 
approximate the density of a human 
head. The underside of the head is 

equipped with a variety of tapped 
screw -threads to fit any standard micro- 
phone stand (including the 5/s -inch stan- 
dard used in the U.S.). So, the phone/ 
microphone combination can be used to 
record either while wearing the combi- 
nation on your own head or by 
mounting them on the supplied dummy 
head and pointing it in the right direc- 
tion. 

Because the headphones are the 
sealed or air -tight type. it is even 
possible to monitor sounds that are to 
be recorded while recording is taking 
place without inducing acoustic feed- 
back between the microphones and the 
dynamic headphone transducers. 

While the product may seem rather 
obvious and simple, a great deal of 
study went into its development. Prima- 
ry considerations had to he given to the 
time difference between the arrival of 
sounds at each microphone for different 
incident angles, level difference charac- 
teristics and frequency response. Com- 
parisons had to be made between these 
characteristics observed on a scientifi- 
cally accurate "dummy head", the same 
characteristics as observed when fitting 
the product on the listener's head, and 
those characteristics as observed when 
the product is fitted to the supplied 
"microphone stand" head. The frequen- 
cy response at angles of 0 degrees and 
180 degrees (the characteristic which 
enables us to distinguish between 
"front" and "rear" sounds) of the model 
HM -200E fitted on a human head is 

shown in Fig. 5. 

Binaural sound from speakers 
JVC's research into binaural sound 

has gone much beyond the development 
of the headphone/microphone system 
just described. Recognizing that it 
would be desirable if some of the spatial 
qualities of true binaural sound could 
he reproduced via a pair of stereo loud- 
speakers (or even a quadriphonic array 
of four speakers), they have developed 
an electronic processor that, under ideal 
listening conditions, can actually make 
it possible to enjoy the effects of 
binaural sound over a pair of loud- 
speakers. 

As we stated earlier, the problem in 
listening to binaural sound over speak- 
ers is basically one of psychoacoustic 
crosstalk. Roth ears end up hearing 
material intended for one ear alone, and 
in unprocessed form, binaural sound 
played over speakers sounds not much 
better than mono. If, however, precisely 
calculated amounts of out -of -phase, 
delayed and frequency -equalized left - 
channel information could be cross - 

Ls 0---1 ED 

INPUT 

RS EQ 

r - 
b/a 

I 

I ( EC 

I- 
I 

1 

-I DELAY 
l -- 
1 

DELAY 

J 

-o Lsp 

FIG. 7-BIPHONIC PROCESSOR is comprised of equallzatlos and delay circuits. 

coupled to the right -speaker channel 
and vice versa, it might he possible to 
create the binaural effect even when 
listening through speakers. 

The principle is shown in Fig. 6 and a 

simplified block diagram of the binau- 
ral -stereophonic processor is shown in 

Fig. 7. Although the processor does 
restrict listener position to a very small 
area in the listening room, we can attest 
to the fact that it really does work. For 
the first time in our own listening expe- 
rience, we were actually conscious of 
distances from sounds heard, as well as 

of their angular relationship in space. 
Another interesting effect of the 

binaural -stereophonic processor is the 

expanded sound field that it gives to 
conventional stereophonically recorded 
program sources. As illustrated in Fig. 8, 

a listener actually feels that sounds are 

coming from beyond the speakers them- 
selves -an effect that may someday be 

quite useful. especially in situations 
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FIG. 9 -4 -CHANNEL BINAURAL reproduction via speakers Is possible with quadriphonic-binaural- 
stereophonic processor. 

where physical distance between speak- 
ers in a listening room is less than 
adequate because of limitations im- 
posed by the room or its decor. 

Taking the idea a step further, JVC 
explored the possibility of processing 
quadriphonically recorded material to 
create a binaural -listening experience. 
They concluded that even when binau- 
rally recorded material is played back 
via the processor over a pair of speakers, 
sound images that should be localized 
behind the listener are still localized in a 

rather vague manner and the listener 
senses sound images over little more 
than a 180 -degree angle in front of 
him. 

They proposed to solve this problem 
by what they call a quad -binaural - 
stereophonic system using dual artificial 

heads as shown in Fig. 9. Reproduced 
sounds "heard" by the microphones in 
the front head are reproduced from 
speakers placed in front of the listener, 
while those sounds picked up by the 
microphones in the rear head are repro- 
duced over the speakers positioned at 

the rear of the listener. In this listening 
arrangement. they found that best 
results are obtained when the front 
speakers form an arc of 60 degrees with 
respect to the listener. while rear 
speakers are positioned at 90 degrees. 

Neither of the two processors (the 
two -channel or four -channel version) is 

currently available to consumers, 
though that situation may, of course, 
change if the company feels that there is 

growing interest in such unique 
continued on page /04 



Tomorrow's 
NI -FI Gear 
A look at future hi-fi 
equipment revealed at 
conventions in 
Tokyo and New York. 

LEN FELDMAN 
CONTRIBUTING HI -Ft EDITOR 

TRYING TO PREDICT WHAT TECIINOLOGICAL 
paths the high-fidelity industry will 
fo low in the coming years is, at best, a 
risky business. An industry that has 
managed to triple its sales volume in less 
than half a decade is too dynamic and 
too diverse to lend itself to firm prophe- 
sies, as is evident if one examines the 
optimistic prognostications made for 
quadriphonic sound just a few years ago 
and compare them with the present 
state of apathy regarding 4 -channel 
sound reproduction. 

Nevertheless. two recent events took 
place within the audio industry that may 
serve as fairly good indicators of things 
to come in hi-fi. The first of these was a 
mammoth consumer high-fidelity show 
held at the giant Harumi convention 
center in Tokyo, Japan. that I was fortu- 
nate enough to attend, if only briefly. 
The second event was the annual Audio 
Engineering Society convention held in 
New York in the late autumn of 1976 
that I also attended. These two events, 
as far apart geographically as any two 
happenings could he, had several things 
in common. Chiefly. they provided a 
glimpse of products and concepts that 
we are likely to see brought to commer- 
cial reality in the cooling months and 
years. So, rather than devote this story 
to a single audio development, I would 
like to briefly discuss several innovative 
products and ideas that caught my 
fancy, either in Tokyo or in New 
York. 

Headphones without wires 
Popularity of stereo headphone listen- 

ing has been growing ever since John 
Koss first introduced his somewhat 
crude looking stereophones in the late 
1950's. One of the disadvantages of 

d 

headphone listening has been the physi- 
cal constraints that are imposed upon 
the listener who wears the phones. The 
long cable (neatly coiled as it may be) 
that connects the phones to the familiar 
front -panel phone jack confines the 
wearer to a limited area within the 
listening room (few cables are longer 
than 10 feet or so). Now, Sennheiser 
Electronics Corporation has developed 
a "wireless" set of stereophones that are 
shown in Fig. I. While the company had 
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FIG. 1-SENNHEISER MODEL HDI-434 infrared 
stereo headphone. 

earlier shown a monophonic version of 
the wireless phones, their introduction 
of a stereo version occurred at the AES 
convention mentioned earlier. 

The phones work on a completely 
invisible infrared light with a wave- 
length of 930 nanometers that is 
frequency modulated by a carrier of 95 
kHz for one channel. 250 kHz for the 
other channel. Pre -emphasis of 50 
micro -seconds is used. The transmitter. 
model SI -434, shown in Fig. 2. uses 
twelve light -emitting diodes to trans- 
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form the audio signal into infrared light. 
These special GaAs diodes can he 
modulated up to several hundred kHz, 
but 50 kHz deviation has been standard- 
ized as the maximum frequency modu- 
lation swing for these units. 

The audio signal to he transmitted is 
applied to the transmitter unit by 

e 
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FIG. 2-SENNHEISER MODEL SI -434 Infrared 
stereo transmitter. 

connecting a plug to the normal stereo 
output jack of the amplifier or receiver. 
An audio output of 1.5 volts is required 
for a full 50 -kHz deviation of the light 
carrier. The transmitter is powered by 
connection to a regular 120 -VAC socket. 
An example of a working transmitter 
modulator circuit for an audio frequen- 
cy modulated carrier set to 95 kHz is 
shown. schematically, in Fig. 3. 

At the receiver (headphone) end of 
the system. two dynamic transducers are 
driven by the built-in infrared light 
receiver. A switch allows the user to 
select both phones to be activated by the 
left channel. the right channel or in the 
stereo mode. This feature makes it 
possible for the phones (model HDI- 
434) to he used for two different 
programs. For example, the original and 
the translated sound track of a foreign 
language film could be "received" 
simultaneously and selectively assigned 
to both earpieces. One of the two 
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earpieces is also equipped with separate 
fader/volume controls for left -right 
channel balancing. A block diagram of 
the receiver setup for one channel of the 
headphones is shown in Fig. 4. Tenta- 
tive pricing for the phones is $209.00 
while the infrared transmitter module is 

expected to sell for around $184.00. 
In our visit to Sennheiser's exhibit at 

the AES show we donned the phones 
and walked about the rather large room 
in which the units were being demon- 
strated. There was no fading whatsoever 
and, even more significant, unlike RF 
transmissions that have been attempted 
in the past for similar applications, there 
is no audible interference or multipath 
distortion no matter where one is 

situated in the room. We were informed 
that in very large listening areas, addi- 
tional transmitters can be used in one 

>> 

PREAMP LIMITER 

room without creating problems. The 
power of the radiated light simply adds 
together for greater area coverage. A 
synchronizing jack on each transmitter 
permits connection of a second trans- 
mitter for such cascading of infrared 
light -emitting units. 

Binaural and Bi-Phonic sound 
Long before quadriphonic sound was 

introduced to audiophiles. experimen- 
ters (such as Bell Laboratories) had 
done considerable work with binaural 
sound reproducing systems. For those 
not familiar with the term "binaural", 
Fig. 5 shows the technique. 

An artificial or "dummy" head, 
equipped with a pair of microphones 
located where our ears normally would 
he is used to record a live musical or 
other audible event in the standard two- 

14- 
Si - 

DEMODULATOR DE EMPHASIS AUDIO ,1MPL 

HEADPHONE 

FIG. 4-INFRARED RECEIVER uses limiter and de -emphasis circuits In the same way as a standard 
FM receiver does. 

ARTIFICIAL HEAD 
(2 -MIKES) 

LISTENER 
WITH 

CONVENTIONAL 
HEADPHONES 

2CHANNEL 
RECORDING 

PLAYER AMPLIFIER 

FIG. 5-BINAURAL SOUND SYSTEM provides precise spatial positioning of sounds. 

channel format. When the recording is 

played back and listened to via head- 
phones, spacial positioning of sounds is 

extremely precise. (After all, in real life 
we have only two ears with which to 
localize the sources of sound we hear 
and we manage to do so with pin -point 
accuracy.) 

The reason why binaural recordings 
have not been more popular in the past 
is because most people prefer to listen to 
music via speakers rather than head- 
phones and, in order to provide 
reasonable spatial information using 
speakers. stereophonic recordings em- 
ploy microphones that are placed much 
further apart than the distance between 
our two ears. This is done to compensate 
for the fact that the speakers will also be 

placed far apart during listening and the 
fact that both of the listener's ears will 
he subjected to sounds from both 
speakers (as opposed to the binaural 
technique in which the listener hears 
only left -channel information via a 

headphone placed on his or her left ear 
and right -channel information via the 
right earphone). 

One of the persistent problems in 
conventional stereophonic playback has 

been the inability to recreate sounds 
that have perceivable front -to -back lo- 
calization. Stereo, in effect, creates two- 
dimensional sound rather than three 
dimensional sound, as might be the case 
with classical binaural recording and 
reproduction. It is this failing of stereo 
that prompted experiments with quadri- 
phonic sound. But even 4 -channel 
sound, using the usual two -up -front, 
two -in -the -rear speaker placement suf- 
fers from an inability to create convinc- 
ing side images and an inability to 
recreate accurately those sound images 
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that were intended to be close -in to the 
listener. 

At the Tokyo high-fidelity show, a 
major portion of JVC's exhibit space 
was given over to demonstrations of two 
newly developed recording and repro- 
ducing systems. The first of these is 
known as Bi-Phonic (short for Binaural - 
Phonic) and involves the playing of 
tapes or discs that have been recorded in 
the classical binaural method (using 
dummy head equipped with micro- 
phones instead of ears). Interposed 
between the record or tape player and 
the amplifier which drives a pair of 
loudspeakers is a device called a "Bi- 
Phonic Processer". This processor trans- 
forms binaural signals into stereophonic 
signals by means of a complex equal- 
izing and time delay system. The effect 
produces a convincing sound field from 
only a single pair of loudspeakers that 
actually "wraps" sound around the 
listener over at least a 180 degree arc. A 
simple block diagram of this approach is 
shown 'in Fig. 6. 

ARTIFICIAL HEAD 
(2 MIKES) 

2 CHANNEL 
RECORDING 

TAPE 
OR 

DISC 

cial head signals to be played back over 
loudspeakers set up in a normal 4 - 
channel array. A block diagram of the 
Q-Bi-Phonic arrangement is shown in 
Fig. 7. 

Bi-Phonic and Q-Bi-Phonic both rep- 
resent elaborations on stereo and qua- 
driphonic technology. Based upon our 
own listening tests, both systems require 
that the listener he located within a 
fairly small area along the axis of left - 
right symmetry. This is essential because 
the spatial phasors produced by either 
the Bi-Phonic or Q-Bi-Phonic processors 
cannot be accurately recreated over a 
wide lateral range. Listeners who are 
not located close to the axis of symmetry 
will, however, hear the traditional stereo 
or quadriphonic sound as they would 
normally be perceived. 

Our experience with these two new 
approaches to sound recording and 
reproduction suggest that both offer 
considerable challenge in the recording 
studio for innovative record producers. 
We were treated to some very specta- 

81-PHONIC 
LISTENING 

FIG. 6-BI-PHONIC SOUND SYSTEM Is similar to binaural system except that speakers are used for playback rather than headphones. 

Taking the binaural -to -stereo ap- 
proach a step further, JVC also demon- 
strated a system they call Q-Bi-Phonic. 
In this system, two artificial heads are 
used. They are placed in close proxim- 
ity -12 to 15 inches apart. Both face 
forward (towards the performance) and 
there is a special baffle between them. 
The front head is clearly forward 
oriented, while the rear head is less so, 
because of the interposed baffle. Each 
head produces a pair of binaural signals. 
Rather than being played back in 
binaural fashion, each pair of signals is 
fed through a special processing unit 
that again incorporates equalizing and 
time delay circuits to produce two pairs 
of signals. These signals are then 
suitable for quadriphonic loudspeaker 
presentation. This processor effectively 
produces a "binaural-to-quadriphonic" 
transformation, thus enabling the artifi- 

DUAL ARTIFICIAL HEAD 
(2 BUILTIN MICROPHONES EACH HEAD) 

cular effects using these systems. par- 
ticularly in the case of the Q-Bi-Phonic 
system, and, from all indications, JVC's 
American counterpart intends to pro- 
mote this idea in the United States 
within the near future. 

PWM audio amplifier 
Switching back to this side of the 

world and the AES convention, we 
listened to a paper delivered by Mr. T. 
Suzuki, of the Sony Corporation, that 
concerned the development of a highly 
efficient audio amplifier using pulse - 
width modulation (PWM) instead of the 
conventional linear, analog signal am- 
plification. If this sounds somewhat like 
the Class -D amplifier approach that was 
recently introduced in this country by 
Infinity Systems Corporation, it is, 
except that in Sony's version they have 
incorporated the new verticalfield-effect 

DISCRETE 
4CHANNEL RECORDING 

0 -81 -PHONIC 
LISTENING 

BAFFLE 

FIG. 7 -0 -BI -PHONIC SYSTEM is the 4 -channel version of the bi-phonic system. 

power transistors in this amplifier. Sony 
maintains that the vertical-FET, with its 
wide area of safe operation, excellent 
high -frequency response and good 
pulse -response due to absence of storage 
time in signal transfer, is particularly 
suited to the so-called Class -D amplifier 
design. 

The basic pulse -width modulation 
amplifier is shown in the simple block 
diagram of Fig. 8. The amplitude of the 

AMPLITUDETIME CONVERTER 

FIG. 8-PWM AMPLIFIER uses an amplitude - 
time converter to pulse -width modulate the 
output stage. 

input audio signal varies the width of 
pulses by an amplitude -time converting 
circuit. The pulse signal then controls 
the switching elements of the power 
stage. The output of the power stage is 
passed through a low-pass filter to the 
load. Since the power stage is either the 
saturated or cut-off, there is, in theory, 
no loss of energy in its operation. 
Compared to a conventional linear 
amplifier. this system requires an addi- 
tional amplitude -time conversion circuit 
and a low-pass network. In addition, 
since it is called upon to handle square - 
wave signals, suppression of unwanted 
RF radiation becomes necessary to 
make the amplifier commercially practi- 
cal. 

A more detailed block diagram and 
waveform diagram is shown in Fig. 9. A 
squarewave generator is used as the 
source of the high -frequency switching 
signal. The carrier is converted to a 

triangular waveform by means of an 
integrator circuit. This triangular - 
shaped carrier is added to the audio 
input signal and passed through a satu- 
rating high -gain amplifier to obtain a 
series of pulses whose time duration is 
directly proportional to the amplitude of 
the input audio signal. These pulse 
signals are then amplified by a pulse 
amplifier power stage and then demod- 
ulated by means of a low-pass filter. 
Suppression of the high -frequency 
switching carrier and its sideband com- 
ponents is also accomplished by the 
low-pass demodulating filter though, in 
a practical realization of the amplifier, 
extensive shielding of' the entire amplif- 
ier was required to prevent RF radia- 
tion. 

The particular prototype that was 
shown was no larger in size than a small 
preamplifier and yet was able to 
produce in excess of 100 watts -per - 

continued on page 96 
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Getting Rid Of 
Don't despair when RF interference 

invades your hi-fi system. Here are some 
steps you can take to get rid of it. 

IF YOU SUDDENLY HEAR A "GOOD BUDDY" 
warning of the imminent approach of 
Smokey over your expensive stereo hi-fi 
system while you are trying to audition 
a disc, don't get the idea that you are 
being singled out as a solitary victim by 
your neighborhood CB'er. You are just 
one of hundreds of thousands of victims 
of RFI (Radio Frequency Interference). 
In the last year alone, the FCC has 
received nearly 100,000 complaints re- 
garding interference that degrades TV 
performance, intrudes upon the sounds 
of hi-fi and generally makes owners of 
home entertainment equipment misera- 
ble. In most cases, the FCC is powerless 
to do anything about the problem, espe- 
cially since this sort of interference can 
and does take place even when the 
offending transmission equipment is 
operated within legal power limits. Even 
in cases where CB'ers use linear ampli- 
fiers to increase radiated power beyond 
authorized limits, the FCC is so under- 
staffed (and CB usage has been prolifer- 
ating at such a fast clip) that they would 
not be able to look into a specific 
complaint for months, if at all. 

The Consumer Electronics Group of 

LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 

the Electronics Industry Association 
(EIA) has been considering this growing 
problem for some time and recently, 
they prepared a comprehensive booklet 
entitled Electronic Technician's Interfer- 
ence Handbook, Audio Rectification. 
Much of the material contained in this 
article is paraphrased from the final 
draft of that booklet, while some comes 
from personal experience with the prob- 
lems of interference we have encoun- 
tered over the past few years our- 
selves. 

The most common type of audio 
interference encountered in hi-fi (and 
occasionally in TV) equipment found in 
the home is due to a phenomenon 
known as audio rectification. Audio 
rectification is the detection of mod- 
ulated RF signals by an audio circuit of 
a radio, preamplifier, amplifier, or tape 
deck electronics that appear as un- 
wanted or disturbing audio signals at 
the speaker output terminals. Since not 
all RF interference is created by RF 
transmitting equipment, the most com- 

LIGHT DIMMER 

.RFI 

mon forms of interference can be 
divided into two groups: signals ema- 
nating from RF transmitting sources 
(radio or TV stations, amateur radio 
operators, CB operators, paging sys- 
tems) and interference from electrical 
equipment or appliances (X-ray and 
diathermy equipment, neon signs, light 
dimmers, thermostats, commutators and 
switches). 

The first category of equipment is 

usually not within direct reach of the 
"victim", and curing of interference 
problems from RF transmitting equip- 
ment is largely confined to working on 
the actual equipment experiencing the 
interference. The second category is 
more likely to be located within your 
house or apartment and, by turning off 
the suspected interfering source, it can 
at least be localized and identified. 

Interference from the first group will 
prove more difficult to diagnose, be- 
cause its point of entry into an audio 
device can be anywhere from the 
antenna to the speakers. Interference 
can be picked up by long connecting 
cables acting as antennas or a compo- 
nent acting as a detector, or it may be 



transmitted through the AC power lines, 
especial y if the source of interference is 
in the same building as yours. Detection 
will then take place in the power -supply 
circuit of the audio equipment with the 
same disturbing effect on the listener. 

Since the majority of interference 
problems occur because of nearby inter- 
fering equipment, there is little point in 
taking your receiver, amplifier or other 
equipment to a factory or authorized 
'warranty service station. The technician 
at such service centers will he com- 
pletely frustrated in trying to solve the 
problem remotely, because it would be 
impossible to duplicate the problem. 
Audio rectification happens with the 
best of equipment, and its absence is no 
indication that one piece or brand of 
equipment is better than another. In 
fact. equipment with higher sensitivity 
and gain is a better prospect than some 
inexpensive, low -gain audio equip- 
ment. 

Correcting external interference 
Before digging inside your receiver, 

amplifier or tape deck, there are several 
simple remedies you should try first. 
Check connecting audio (shielded) ca- 
bles and replace overly long ones with 
shorter ones, wherever possible. If the 
interference is noticed only when the 
pick-up arm or the turntable is touched, 
a ground wire between the pick-up arm 
and preamplifier chassis ground is 
called for. If the phonograph pick-up 
headshell is bakelite or plastic. a small 
piece of foil or metal between the 
cartridge and headshell that is grounded 
to the metal portion of the pick-up arm 
or to the metal base of the turntable, 
may help. (See Fig. l.) If the metal or 
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FIG. 1-GROUND PLATE between cartridge and 
pick-up arm may reduce Interference. 

foil alters the tracking force, this should 
he readjusted to maintain proper car- 
tridge performance. 

If the interference occurs when hold- 
ing a microphone (but not when you 
place it on a table). a ground wire 
between the microphone shell and the 
preamplifier or amplifier chassis is 

called for. A "buzz" recorded on tape 
when using a hand-held microphone 

can also he caused by a defective or 
poorly shielded microphone, but this 
can he verified by making a recording in 
a location where the identified RFI is 
not present. 

Interference is often caused by long 
speaker cables that can act as an 
antenna. In some extreme cases of 
strong RFI, the interference persisted 
(and was heard over the speakers) even 
after the entire system was turned off! 
Replacing unshielded speaker cables 
with shielded cable or installing a small 
capacitor across the speaker will often 
cure this problem. The audio purist will, 
of course, object to altering the load 
seen by the amplifier in this manner, 
but most modern amplifiers can tolerate 
fairly large values of capacitance across 
speaker terminals before oscillation 
occurs. Even so. it would he a good idea 
to check with a scope connected across 
the speaker terminals for any evidence 

HOT 

GROUND 

place. Where speaker output terminals 
of the amplifier consist of a "hot" and a 
"ground" terminal, the capacitor should 
he connected as shown in Fig. 2-a. If 
both terminals at the output of the 
amplifier are "hot", use the con- 
figuration shown in Fig. 2-b, recalling 
that each of the two capacitors involved 
must be double the required value 
previously determined as needed to stop 
the interference. Such arrangements 
where both terminals are "hot" occur in 
some amplifiers that have been 
"strapped" for higher power (as in the 
case of some quadriphonic units that 
can he switched to 2 -channel operation 
for increased output power. 

Internal equipment modifications 
If the few corrective steps enumerated 

above fail to eliminate or sufficiently 
reduce audio rectification, it's time to 
look inside your amplifier, receiver, 

SPEAKER 
TERMINALS 

BOTH "HOT" 

FIG. 2-LONG SPEAKER WIRES can act as a receiving antenna for RFI. Capacitors mounted across 
speaker terminals will eliminate this problem. Normal connection Is shown as Filter F, and Filter G 
shows connection for strapped amplifiers. 
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FIG. 3-FILTER LOCATIONS In AM/FM/phono equipment. 

of oscillation before you run into a case 
of blown tweeter voice coils! 

If you want to play things completely 
safe, you might try increasing the capa- 
citance across the speaker terminals 
(while observing the scope trace) until 
evidence of high -frequency oscillation 
just begins. Final total capacitance 
should then he no more than half of the 
value required before oscillation takes 

preamp or tape equipment and to check 
for a few obvious causes. Check first for 
bad ground connections and poor solder 
joints. Sometimes, electrolytic capacitors 
that have been in service for many years 
develop a high internal -resistance. 
Paralleling a fresh capacitor across the 
suspected one will eliminate this as a 
possible source. 

If the interference still persists at this 



TABLE I-RFI TROUBLESHOOTING CHART 
FOR AM/FM/PHONO EQUIPMENT. 

FILTER -E LOCATION 4 OR 

RFI STOPS RFI PICKED UP THROUGH FILTER -H LOCATION 4 OR 

INSTANTLY POWERLINE COMMERCIALLY AVAILABLE 

PULL AC PLUG 
RF POWERLINE FILTER 

FROM WALL (AUDIO - 
DEVICE "ON") 

RFI FADES RFI PICKED UP BY USE ONLY U. L. APPROVED 

GRADUALLY AUDIO DEVICE PARTS FOR POWERLINE USE 

SWITCH FUNCTION SELECTOR 
TO EACH MODE USED WITH 

EXTERNAL ACCESSORY EQUIPMT, 

REMOVE CONNECTING CABLES 
BETWEEN ACCESSORIES ANO 
AUDIO DEVICE AT INPUT TO 

AMPLIFIER 

RFI IN ALL MODES 

RFI IN PHONO 
ONLY 

FILTER -A LOCATION 2 

RFI IN AUX 
ONLY 

FILTER -A LOCATION 1 

RFI REDUCED 

FILTER -A LOCATION 11 

I RFI IN TAPE 

L ONLY 

CHECK ACCESSORY EQUIPMENT 
FOR PROBLEM J 

RFI REDUCED 

VOLUME CONTROL 
TO MINIMUM 

RFI STOPS 

FILTER -A LOCATION I2 

CHECK ACCESSORY EQUIPMENT 
FOR PROBLEM I 

RFI REDUCED 

CHECK ACCESSORY EQUIPMENT 

RFI STOPS 

FILTER -A LOCATION 2 

TURN POWER TO 
AUDIO DEVICE "OFF" 

RFI STILL ON 
BUT WEAKER 

RFI NOT CHANGED 

FILTER -A LOCATION 10 

[,,, 
FILTER -A LOCATION 3 

RFI STILL PRESENT 

FILTER -A LOCATION 2 

FILTER -A LOCATION 3 

FILTER -A LOCATION 6 

FILTER -A LOCATION 7 

FILTER -A LOCATION 8 

FILTER -F LOCATION 9 OR 

FILTER -G LOCATION 9 

USE SHIELDED SPEAKER CABLES 

CHECK WITH OSCILLOSCOPE 
FOR AMPLIFIER STABILITY 

(REFER TO INTERFERENCE 
DUE TO LONG SPEAKEP CABLES) 

TABLE II-RFI TROUBLESHOOTING CHART FOR TAPE RECORDERS. 

RFI 
PLAYBACK 

OF TAPE 
PRE RECORDED 

TAPE 

_.__IHO MERE CORDED 
TAPE ONLY 

FROM MIC 
RECORDING 

FILTER AT 
LOCATION 1 

FROM MIC & AUX 
RECORDING 

FILTER AT 
LOCATION 2 

FROM AUX 
RECORDING ONLY 

FILTER AT 
LOCATION 2 

FILTER AT 
LOCATION 3 

CHECK 
AUX SOURCE 

point, it's time to consider adding one or 
more filter networks. Table I is a trou- 
bleshooting chart that will help you to 
isolate AM, FM and phono interfer- 
ence -problems logically. Associated 
with Table I is Fig. 3. which is a 

simplified block diagram of a typical 
home hi-fi installation. The circled 
numerals indicate points of insertion of 
various filter circuits as called out in 
Table I. Filters are designated by the 
letters A through H. 

Table II is a troubleshooting chart 
designed to help you analyze and 
correct RFI problems that occur in 
connection with the use of tape equip- 
ment, and Fig. 4 shows the location of 
possible corrective filters. The filter 
identified as "A" should he used for 
correcting tape RFI problems. 

Filter networks 
The most effective RFI filter, from 

practical experience, is a "pi" filter - 
network consisting of a series RF-coil 
and two shunt capacitors. Suggested 
values for this filter. designated as Filter 
A in the troubleshooting chart of Table 
I, are shown in Fig. 5. 

In mild cases of RFI, a single bypass 
capacitor between the base and emitter 
may he sufficient. This configuration is 

designated as Filter B in Fig. 6. Another 
fairly effective way to suppress RFI is 

through the installation of an L -type 
filter in the collector circuit. shown as 

Filter C in Fig. 6. 

A coil inserted in series with the 
emitter leg of an audio input transistor. 
as shown in Fig. 7, may help in very 
mild cases of RFI. If such a remedy is 

used (Filter D). the coil should not he 

bypassed. This filter is the least desir- 
able because of difficulty of installation 
in printed circuits and because of the 
possibility of oscillation that might take 
place in some circuits after it is 

installed. 
Filters designated as E and H are 

generally used when it has been ascer- 
tained that RFI is coming in through 
AC power lines. Wiring diagrams for 
these two filters are shown in Fig. 8. In 
cases where the line cord is part of an 
indoor antenna system, there may al- 
ready he a pair of coils wired in series 
with each side of the line cord. In that 
case, either Filter E or Filter F should 
he wired between these existing coils 
and the primary of the power trans- 
former, as shown in Fig. 9. 

Filters F and G have already been 
discussed and illustrated (see Fig. 2) in 
relation to speaker -cable pick up of 
RFI. 

Filter installation 
Several precautions should he ob- 

served whenever adding any of the 
filters illustrated. Install the filter net- 
work as close to the input of the audio 
stage that follows the so-called RFI 
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FIG. 4-FILTER LOCATIONS In tape recorders. 
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NEVER INSTALL RFI FILTER 
IN THIS SECTION OF 
THE RECORD AMPL 

FILTER A 

LINE 
OUTPUT 

OUTPUT 

SUGGESTED VALUES: 

C-1 .. 250-500 pF/50-100 VDC 
C-2 .. 250-500 pF/50-100 VDC 
L-1.. 5-10 mH 

DIRECT COUPLED 
STAGE 

FIG. 5-FILTER A is a pi -filter network, which Is very effective in the reduction of RFI. This network Is 
usually Inserted In the base and collector circuits. 

pickup point (close to the base of the 
transistor or grid of a tube in the 
preamp of a receiver, for example). Use 
physically small components; small cer- 
amic capacitors are preferable to paper 
capacitors. Keep all capacitor and coil 
leads (ground leads as well as "hot" 
leads) as short as possible. Long leads 
may compound the RFI problems 
instead of solving them. Install only as 
many filters as are found to be abso- 
lutely necessary. Too many filters may 
also do more harm than good. 

It is advisable to run a frequency 
response check before and after filter 
installation to make sure that RFI filters 
have not changed gain or frequency 
response of the audio component signif- 
icantly. A capacitor value that is suitable 
in a low -impedance circuit will not be a 
good choice in a high -impedance 
circuit. 

IC's often pick up RF interference. 
Because of the feedback circuits incor- 
porated in many IC applications, RFI 
filters should he installed both at the 
signal inputs and outputs of IC's, where 
they are suspect. 

If RFI originates at the tape recorder 
source only, it must be determined 
whether it shows up only during play- 
back of home recorded tapes or on 
commercially recorded tapes as well. In 
the former case, the RFI is actually 
recorded on the tape itself and will be 
heard whenever or wherever that tape is 

117 VAC 
LINE 

FILTER E 

Safety comes first 
In your eagerness to solve your RFI 

problems, don't overlook the impor- 
tance of component safety. Use only 
U.L. approved components, especially 
when installing filters across the power - 
line input of the equipment. Capacitors 
rated at 400 VDC are not safe for 120 

FILTER e 

FILTER C 

SUGGESTED VALUES: 

L.. 5-10mH 
C .. 250-1000 p F 

FIG. 6-FILTER B AND FILTER C. Filter B 
consists of single bypass capacitor between 
base and emitter. Filter C is an L -type filter In 
the collector circuit. 

SUGGESTED VALUE: 

L..1-10mH 

FILTER 0 

FIG. 7-FILTER D consists of a coil Inserted In 
the emitter circuit. 

117 VAC 
LINE 

FILTER H 

FIG. 8-FILTER E OR FILTER H should be used when the interference is coming through the AC 
power line. 
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FIG. 9-CONNECTION OF FILTERS E AND H when coils are already attached to the AC power line, as 
is the case when the power line is also being used as an Indoor antenna. 

played back. A filter at the microphone 
preamp input will be necessary in such 
cases. 

To avoid ground loops, shunt and 
bypass capacitors should be grounded to 
the emitter of the transistor when such 
filters are installed in the base circuit of 
a transistor stage. 

VAC. Capacitors must be rated specifi- 
cally for line bypass applications and 
suitable for continuous operation at 
125-150 VAC, RMS, 60 Hz. Mount 
components carefully to avoid possible 
shorts or arcing. 

RF chokes are made by several 
continued on page 97 
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IT IS NOW SOME SEVEN YEARS OR SO SINCE THE 

Garrard division of Plessey Incorporated first 
introduced their model Zero -100 multiple - 
play turntable. That unit had the distinction 
of being the first model that provided true 
tangential tracking of the pickup arm as the 
arm was pivoted across the surface of a 

record. Tracking error of a cartridge's stylus 
had long been recognized as one of several 
distortion producing causes in record repro- 
duction and Garrard sought to eliminate this 
source of distortion. The only other way to 
eliminate this form of distortion is by 
constructing a pickup arm that travels across 

the record while remaining parallel to the 
grooves, as is now the case for the Rabco 
(Harmon-Kardon) model ST -7 and the Bang 
& Olufsen Beogram model 4002. Both of 
these models sell for considerably more than 
the new GT-55. 

The new GT-55 is shown in Fig. I. It 
features a newly designed magnesium light- 
weight pickup arm that rides on jewelled 
vertical -pivot bearings and horizontal ball - 
bearings. While the headshell is a permanent 
part of this arm. a slide -in cartridge carrier, 
equipped with four slide -contacts, is remova- 
ble and it is this carrier that retains the 

cartridge. A separate plastic stylus -alignment 
gauge is supplied for positioning the 
cartridge in the carrier to provide optimum 2 

stylus positioning and overhang. 
Pickup arm balance is achieved by means 

of a counterweight that is screwed into the 
rear of the arm. When balance is achieved 
(with cartridge mounted). a rotatable index- 
ing ring on the counterweight is set to zero. 
The entire counterweight is then screwed 
forward until the index reads desired down- 
ward tracking force, in grams. 

A magnetic anti -skate control on the base 

of the turntable is completely free of mechan- 

ical linkage to any portion of the pickup arm 
and uses a magnet of varying diameter that is 

wrapped around the base of the arm. The 
anti -skate control has two calibration scales: 

one for use with elliptical stylus cartridges. 
the other for cartridges equipped with CD -4 

(Shibata. etc.) stylus tips. 
A cueing -speed control is located on the 

base, beneath the center of the arm, and 
permits the user to adjust the rate of descent 
or ascent of the pickup arm when the cueing 
lever is used. Further along the base is a lever 
that locks or releases the arm from its rest 

post. 
Four lever operated controls are located at 

the right front of the turntable base. A 
detailed view of these controls is shown in 

Fig. 2. The leftmost lever is the CUE control. 

' GT55 r.. 
I . 

i O 

The second lever. labelled AUTO. is used to 
initiate the playing cycle and to reject a 

record at any time during play. The SIZE lever 
selects record sizes (7, 10 or 12 inches) so that 
the pickup arm is properly indexed. The 
rightmost MODE lever has an OFF position. as 

well as positions for MANUAL play. AUTO- 

MATIC (multiple play) and RIM \ I play. 
When repeat play is selected. a single record 
will be replayed so long as the v ODE switch is 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Platter Diameter & Type: 111/2 -inches, die-cast, zinc -alloy, dynamically balanced. 
Platter Weight: 4.0 lbs. Drive Motor: 1000 RPM DC servo -controlled. Drive System: 
Belt. Speeds: 33'/a and 45 RPM, with variable (±3%) pitch control. Pickup Arm: 
magnesium, with articulated (constant tangent) headshell. Balance & Tracking 
Force: adjustable counterweight. Anti -skating Adjustment: magnetic, with settings 
for elliptical and CD -4 stylus shapes. Pickup Arm Friction: Vertical: 20 milligrams; 
Horizontal: 30 milligrams. Effective Pickup Arm Mass: 19 grams (assuming 5 gram 
cartridge). Minimum Tracking Force: 0.75 grams. Tracking Force Range: 0 to 3.0 

grams. Wow and Flutter: 0.05%. Rumble: -66 dB (DIN "B"). Cueing: adjustable 
speed, damped in both directions. Maximum Record Stack: 6. Dimensions: (chassis) 
155/16 W x 14,4 -inches D. Height Above Motor Board: 43/8 -inches. Clearance Below 
Motor Board: 1N -inches. Weight: 16 lbs. Suggested Retail Price: $249.95. (Optional 
Base BW-40: $15.95; Dust Cover D-40: $9.95. Optional Combination Base & Dust 
Cover, BDC-8: $39.95). 
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left in this position or, in the case of a stack of 
records. the last record in the stack will be 
repeated until some other mode is chosen. 

At the lower left of the turntable base is a 

SPEED lever that selects 331/3 or 45 RPM. and a 

continuous control that varies the selected 

speed by ±3%. (See Fig. 3.) The speed and 

Garrard 

-r 

1 

pitch controls are completely electronic. 
Unlike Garrard s earlier "zero -tracking" 
models. the GT-55 is. belt driven by a DC 
servo -controlled motor. The center front of 
the turntable base has a viewing window for 
strobe markings that can be seen for precise 
speed adjustment. Illumination of the strobe 
markings Is provided for. 

The underside view of the GT-55 shown in 

Fig. 4 reveals that the designers of this unit 
have been able to considerably simplify the 
mechanism over previous models. The DC 
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motor. near the upper right in the photo, is 

connected to an electronic circuit board that 
provides speed regulation. A secondary belt 
may be observed running from the turntable 
center-sp ndle leftward to the cycling and 
pickup arm linkages. 

The platter itself, viewed from the under- 
side in F.g. 5. is a dynamically balanced die- 
cast zinc -alloy unit. The two cutouts visible in 
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the photo permit relatively simple installation 
of the flexible rubber drive -belt after the 
turntable has been mounted on the center 
spindle. Multiple -play as well as single -play 
spindles are supplied with the unit, as is a 45 
RPM adaptor. A rear support post combines 
with the multiple -play center spindle to 
provide two -point support when stacking 
records. 

Laboratory measurements 
There are really only three measurements 

that are significant when measuring perform- 
ance of a turntable. These are speed 
accuracy, signal-to-noise, and wow -and -flut- 
ter. Although Garrard does not specifically 
say so, we presume that their wow -and -flutter 
specification was measured on the basis of a 
WRMS (Weighted. Root -Mean -Square) 
measurement, and our measurements were 
made accordingly. On that basis, we did a bit 
better than Garrard claimed, measuring 
0.04% as opposed to the claimed 0.05%. 

As for rumble, using the DIN "B" 
weighting curve, we read an excellent -68 dB 
as opposed to the -66 dB claimed. By way of 
comparison, we should note that the best 
readings we have ever obtained for rumble 
(with the most expensive, single -play direct - 
drive turntable systems around) were just 
above -70 dB. 

Once the 331/, RPM speed was adjusted by 
means of the PITCH control, we detected 
absolutely no drift in speed over a test period 
of one hour. Line -voltage variations of ± 10% 
(from 120 volts) similarly had no effect on 
speed accuracy. The PITCH control on our 
sample provided +3.5% and -4.0% varia- 
tion, somewhat greater than that specified. A 
complete listing of our laboratory measure- 
ments appears in Table I. 

Useand listening tests 
We used the Garrard GT-55 with a variety 

of phono cartridges. ranging from a CD -4 
type that required 2.0 grams of downward 
tracking force to a moving -coil type that 
normally is intended to track at less than 1.0 

gram. Each of these cartridges was accommo- 
dated with no problem and tracked very well 
at recommended forces. The record changing 
cycle of the GT-55 is extremely smooth and 
noise free and we noted that there was 
considerably less "drag" on the drive mecha- 
nism during the cycling than we were 
accustomed to seeing with other multiple - 
play machines. Cueing -lever action is precise 
and we were able to interrupt play of records 
and resume playing with a maximum error of 
no more than one groove width. 

It is difficult to ascribe the low distortion 
reproduction we heard to any one feature of 
the GT-55, and we must take the company's 
word for it that tangential tracking is an 
important factor here. But, whatever the 
contributing design factors, we must comple- 
ment the designers of this "second genera- 
tion" Garrard turntable system for having 

succeeded in a total redesign that seems 
trouble free and, in our opinion, is capable of 
providing years of reliable record playing 
service. 

Our overall product evaluation will be 
found in Table II, together with summary 
comments regarding our reaction to the 
GT-55. R -E 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: GARRARD 

TURNTABLE SYSTEM MEASUREMENTS 

PERFORMANCE CHARACTERISTICS 
Wow -and -flutter (% WRMS) 
Rumble, unweighted (dB) 
Rumble, (DIN weighted "B") (dB) 
Speed adjustment range (±%) 
Speed build-up time (rotations) 

COMPONENT MATCHING CHARACTERISTICS 
Tracking Force Range (- to - grams) 
Anti -skating Force Range (_ to _ grams) 
Available speeds (RPM) 
Drive System 
Motor Type 
Power Requirements 
Pick-up arm wiring capacitance 

(per channel) (pF) 

MISCELLANEOUS EVALUATIONS 
Adequacy of Controls 
Automatic features, performance 
Speed stability 
Vertical pickup arm friction 
Lateral pickup arm friction 
Quality of Construction 

OVERALL TURNTABLE SYSTEM RATING 

R -E 
Measurement 

0.04 
50 
68 

+ 3.5, -4.0 
<1.0 

0-3 
0-3 

331/3, 45 
Belt 

DC servo 
<10(watts) 

23 

Model: GT-55 

R -E 
Evaluation 
Excellent 
Very good 
Very good 

Useful 
Excellent 

Excellent 
Very good 

Superb 
Good 
Good 

Excellent 

Very good 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Garrard 

OVERALL PRODUCT ANALYSIS 

Retail price 

Price category 
Price performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

5249.95 
(Base and 
dust cover 
are extra.) 
High 
Very Good 
Excellent 
Excellent 
Excellent 

Model: GT-55 

Comments: Garrard's emphasis of their articulated pickup -arm head is, perhaps, unfortunate, 
for there is so much else going for this totally redesigned unit that readers of their 
literature may lose sight of Its other virtues. The departure from a synchronous 
motor (however many poles it might have) to a DC servo motor that is electronically 
controlled is, to us, a more significant breakthrough. The low mass magnesium 
pickup -arm is another significant breakthrough that would be important even if it did 
not include the "true -tangent" feature. Belt drive for a multiple -play turntable system 
is no longer unique, but Garrard's excellent execution of this principle, plus their 
use of a second belt to actuate the pick-up arm cycling and motion, Is an 
improvement over earlier linkages and results in one of the smoothest changing 
cycles we have ever seen. Truly, their claim that the pickup arm is handled more 
gently than could be done by the steadiest of hands is well founded. The one thing 
we wish Garrard had been able to achieve with their new design is somewhat 
simpler installation. The typical purchaser of a multiple play turntable is, perhaps, 
not as sophisticated or mechanically inclined as is the purchaser of a single -play 
machine and confrontation with the many "loose parts" (Including the platter, the C - 
ring that must be removed and replaced, the belt which must be properly installed 
and the center -spindle which must be pre -lubricated) may be discouraging to some. 
Once the installation has been accomplished, however, the GT-55 performs 
extremely well, has fewer parts that can go wrong than did its predecessor, and 
measures well in all the major areas that determine ultimate turntable perform- 
ance. 
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Nakamichi 610 Preamplifier 
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I, 

2 

CIRCLE 101 ON FREE INFORMATION CARD 

NAKAMICHI RESEARCII INC.. IS BEST KNOWN IN 

this country for their high-performance 
stereo cassette decks. The foremost deck in 
their line is the model 1000-a three -headed 
deck that has, in the few years since its 
introduction, become the standard machine 
against which all others are compared. More 
recently, the company has begun to produce 
other audio products such as monitor loud- 
speakers, microphones, phono pickups and 
now, wholly electronic components such as a 

power amplifier and the preamplifier control 
unit that we tested for this report. 

The model 610. shown in Fig. I, is a sloped 
unit that provides excellent visibility and 
accessibility to its operating controls and 
switches when positioned on a table -top. 
Centered at the top of the unit are two peak 
level meters that are calibrated over a wide 
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range, from -40 dB to + 10 dB. Fast attack 
time (120 milliseconds) and slow decay (1.5 
seconds) make these meters particularly 
suited to indicate program peaks. Three 
OUTPUT switches to the left of the meters, 
when used in conjunction with an available 
remote control box (model RM-6!0). permit 
instant comparisons and selection of three 
speaker systems or of three associated power 
amplifiers. 

Since circuitry is divided into line -A and 
line -B switching, as well as left -right stereo 
channels, inputs may he assigned to the line - 
A or line -B busses or may be mixed by means 
of the pushbuttons just below the OUTPUT 

switches. This cluster of eight buttons at the 
left also introduces a series of test tones at 
frequencies of I kHz. 3.16 kHz and 10 kHz 
and, by simultaneously depressing more than 

RM 610 
(OPTIONAL) 

® 
o 

AC LINE 
PLUGS 

O O o 

ñN i 1-t i3 I. , 

:' II II u - 
POWER AMPLIFIER 

TAPE DECK 3 

TAPE DECK 2 

MIC 2L BLEND MIC 

MIC 1-R 

MIC 11 MIC 2-R 

EXTRA TAPE DECK 

TAPE DECK 1 

tUNER 

== 

RECORD PLAYER 1 

Ill 
RECORD PLAYER 2 

MANUFACTURERS PUBLISHED SPECIFICATIONS: 

Frequency Response: Mike: 30 Hz -100 kHz, + 0, - 1.5 dB; Phono: 30 Hz -15 kHz, 
±0.3 dB; High Level: 20 Hz -100 kHz, +0, - 1.5 dB. Input Sensitivity: Mike: 0.2 mV; 
Phono: 1 mV; High Level: 75 mV. Maximum Input Level: Mike: 1 volt; Phono: 250 mV; 
High Level: 50 volts. Signal -To -Noise Ratio: (IHF A -weighting): Mike: Better than 53 
dB, referenced to OdB; Phono: Better than 80 dB, referenced to 1 mV. Distortion: 
Mike: Less than .01% at all frequencies up to 10 kHz: Phono: less than .005% at all 
frequencies up to 10 kHz; High Level: Less than .005%. Dimensions: 15.75 wide x 
6.70 high x 9.33 -inches deep (400 x 170 x 237 mm). Weight: 15'/2 pounds (7 
kg). 

I button, frequencies of 4.16 kHz, 11 kHz 
and 14.16 kHz are also available. The last 
button activates a pink -noise generator that 
can be directed to the outputs for a variety of 
system checks and tests. 

The TONE LEVEL control just below this 
cluster of buttons adjusts the amplitude of 
test tones or pink noise while the large 
MASTER control just below sets overall output 
level and is equipped with a reference marker 
that can be set to any dB level for quickly 
resetting the MASTER control. A headphone 
jack is located to the left of the MASTER 

control, since a self contained headphone 
amplifier is included in the model 610. 

Two rows of buttons below the meters 
assign inputs to the line -A or line -B bus. 
Provision is made for two phono inputs, a 

pair of mikes, tuner, aux and three tape decks 
for each line bus. Below the input selectors 
are five microphone level controls (in addi- 
tion to the mike I and mike 2 inputs, a fifth 
"blend microphone can be connected for 
L+R assignment), and each microphone can 
be phase -inverted (since microphone wiring 
is not standardized) by a pushbutton located 
above each microphone level control. 

A power on/off button is located at the 
upper right, while below are four buttons for 
SOURCE or any of the three tape monitor 
settings. Four more buttons just below the 
source -monitor switches are used in conjunc- 
tion with the phase -check buttons to provide 
L -only. L- R. L+R and R -only phase 
checks. A balance control is located below 
these buttons, and below it is a separate 
MONITOR control that alters signal levels at 
the separate monitor output jacks 
(independent from the line outputs). 

The rear panel, shown in Fig. 2, has a 

vertically oriented surface that contains the 
line and monitor outputs, the previously 
listed inputs and tape outputs, the five micro- 
phone inputs. a ground terminal and two 
convenience AC outlets. The tape and line 
output terminals are completely unaffected 
by the BALANCE. MONITOR level, and MASTER 

level controls. These controls are simply there 
to control monitoring sound systems during 
recording. 

The sloped section above contains three 
output -level matching controls, phono input - 
impedance switches (200. 50,000 and 100,000 
ohms), and microphone attenuator switches 
with positions for 15 or 30 dB attenuation in 
case all microphones used do not have equal 
sensitivities. 



Some idea of the variety of components 

that may he used with the model 6/0 is 

illustrated in Fig. 3. 

Circuit configuration 
As can he seen from the photo of the 

internal layout of the 610 (Fig. 4), Nakamichi 

has managed to incorporate a vast amount of 
circuitry into a relatively small space while 

retaining reasonable access to the many 

circuit hoards invoked in the assembly of the 

product. 
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A particularly interesting circuit section is 

the phono preamplifier/equalizer. First, its 

rated sensitivity is a low 1.0 mV. which 

means that there ís enough gain so that it can 

be used with many of the moving coil 

cartridges that have been gaining in popu- 

larity in recent years. A basic schematic 

layout of the phono-preamp section is shown 

in Fig. 5. The first stage employs a unique 

"triple transistor" circuit. The three tran- 

sistors are arranged in a parallel configura- 

tion that provides a signal-to-noise improve- 

ment of around 5 dB above that of conven- 

tional designs. Selected low -noise silicon 

units are used for these "first stage" tran- 

sistors. which act as a single transistor with 

very low internal impedance in a common - 

emitter configuration. A second common - 

emitter stage. Q4. with current supplied by 

constant current source Q6, establishes a low 

distortion current drive for the final stage. 

The output stage of the phono section is a 

complimentary Class A circuit with bias set 

by the Q5 collector to emitter voltage. Proper 

RIAA equalization is provided via the nega- 

tive feedback loop, which ties the output 

signal to the emitter of the first triple - 

transistor stage. 

Laboratory measurements 
Table I summarizes measurements and 

lists reference levels applicable to the 

Nakamichi 610. Microphone input sensitivity 

(without attenuation) was measured as 0.2 

mV for a 0 -dB meter reading. exactly as 

specified. It should he noted that the phono 

preamplifier signal-to-noise ratio recorded 

(-83 dB. IHF A -weighted) was measured 

with respect to a 1 -mV input sensitivity. Most 

other preamplifiers have an input sensitivity 

of around 2.0 to 2.5 mV. so that if the S/N 

were specified with respect to that higher 

input level (typical of moving magnet 

cartridge nominal outputs), the figure would 

he between 89 and 91 dB! Carrying this still 

further. if a 10 mV input signal reference 

were used (many manufacturers quote S/N 

with respect to this high input figure). S/N 

would he an incredible 103 dB! 

The few distortion figures listed in Table I 

are actually residual distortion contained in 

our source signal. 

Use and listening tests 
Since there are nineteen different inputs to 5 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Nakamichi 

PREAMPLIFIER/CONTROL PERFORMANCE MEASUREME 
R -E 

OUTPUT LEVELS 
Measurement 

Monitor out at 0 -dB (volts) 
1.0 

Line out at 0 dB (volts) 
0.316 

Record out at 0 dB (volts) 0.316 

Headphone out at 0 dB (mW/8-ohms) 
40.0 

Maximum monitor out at clipping (volts) 6.0 

Maximum line out at clipping (volts) 6.0 

Maximum record out at clipping (volts) 6.0 

Maximum phones out at clipping (mW/8 ohms) 320 

DISTORTION MEASUREMENTS 
(Master volume @ - 20dB, line out @ 2 volts, 1kHz) 

Mike inputs (%) 
Phono inputs 
High level inputs 

PHONO PREAMPLIFIER MEASUREMENTS 

Frequency response (RIAA ±dB) 
Maximum Input before overload (mV) 

Hum/noise referred to full output (dB) 

(at rated input sensitivity) 

HIGH LEVEL INPUT MEASUREMENTS 

Frequency response (Hz -kHz, -1- dB) 

Hum/noise referred to full output (dB) 

Residual hum/noise (min. volume) (dB) 

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) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 

Adequacy of program source and monitor switching 

Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and Construction 
Ease of servicing 

OVERALL PREAMPLIFIER/CONTROL 
PERFORMANCE RATING 

0.0025 
0.0025* 
0.0025' 

`Limit of test equip- 
ment 

0.2 
270 

83 (IHF "A") 

20-80, 1 dB 
88 
95 

1.0/1.0 
75 
230 
316 

40 mW 

Model: 610 

NTS 
R -E 

Evaluation 

Very good 
Very good 
Very good 

Good 

Superb 
Superb 
Superb 

Excellent 
Excellent 

Superb 

Excellent 
Very good 
Excellent 

Superb 
Superb 

Excellent 
Excellent 
Superb 
Good 

Superb 

the model 6/0, attempting to describe every- 

thing you can do with this preamp would 

require more space than a single test report 

warrants. Here are just a few of them. You 

can do live recording with up to five micro- 

phones on as many as three separate tape 

decks simultaneously with independent mon- 

itoring capability. You can combine live and 

prerecorded inputs. such as three mikes and a 

tape deck or a phono input source. You can 

mix two stereo sources, such as a pair of 

phonos, a tuner plus a tape deck, or any 

combination of these. A -B comparison of any 

two sources. such as tape versus disc, tape 



TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Nakamichi 

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

Model: 610 

$570 ($550 in sliver finish) 
Medium -high 
Excellent 
Superb 
Superb 
Excellent 

Comments: As you might gather from glancing at our Evaluation column above and in Table I, 

we were tremendously impressed with the design, construction and performance of 
the Nakamichi 610. We hasten to point out, however, that the emphasis on this unit 
is understandably towards the serious tape recordist, rather than to the passive 
audiophile. If you crave elaborate tone controls, filters, loudness controls and the 
like, this is not the preamp/control unit for you. But if you normally play your music 
flat, own a tape deck or two, and like to do some live recording, the 610 can well 
serve not only as your basic preamp but as your mixing console as well. The 
incorporation of the test tones and the pink noise generator was truly an inspiration 
as far as we are concerned. Comparing the sound of "pink noise" in an A -B test is 
still one of the best methods we know for evaluating the response of a component 
system by ear and even the few frequencies from 1 kHz to 14.6 kHz supplied by the 
test -tone circuitry are enough to help you calibrate or align tape heads and the rest 
of your tape recording circuitry should that become necessary. The tones serve as a 

ready means of comparing different tape formulations and their performance on 
your given machine, too. 

Considered strictly as a preamplifier, the performance of the 610 is as close to that 
of a "straight wire with gain" as anything we have ever measured. Our test 
equipment, as good as it is, was simply not able to indicate meaningful distortion 
figures, since its own signal distortion is known to be around 0.0025% and that 
reading was obtained using any of the input terminals of the 610. 

Controls are logically arranged on the sloped front panel, though a few minutes of 
familiarization are needed to operate the unit with assurance. Nakamichi recently 
introduced a matching power amplifier, model 620, and had previously Introduced 
their model 600 stereo cassette deck. These three items, placed side by side or 
mounted in a special rack available from the company, represent a flexible home 
recording system that any serious recordist would be proud to own and use. 

versus FM and so forth becomes simple and 
meaningful. with the aid of the independent 
level matching controls at the monitor 
outputs. All of these intricate interconnection 
schemes are accomplished by the push of a 

few buttons-no juggling of patch' cords, 
cables and the like. 

Used alone, with a pair of good quality 
headphones (in remote recording situations 
where the balance of a stereo monitoring 
system is not available), we were able to do 
on -location monitoring of a recording and, 
unlike the headphone outlets supplied on 
some lesser preamps, there was plenty of gain 
and power available to drive our 8 -ohm 
phones so that we could hear the full 
dynamic range of the sound sources we were 
mixing during that session. While we did not 
have the optional RM-6/0 remote control 

box available for our tests, we can easily see 

that its addition (for around $75.00) would 
add even more versatility to this "dream" 
preamp. 

As for sonic qualities of program sources 
fed through it strictly for musical listening 
purposes. we compared FM signals received 
from one of the few "clean signal" stations in 
our area by feeding them directly to our high 
quality power -amp and to that same power 
amp via the line inputs and outputs of the 
model 610 preamp. With levels adjusted care- 
fully. we, as well as several other listeners 
subjected to the same test. could not detect 
any audible difference between the two 
setups. Ifa preamp control unit is intended to 
process signals with absolutely no coloration 
or alteration, this one comes as close to doing 
so as anything we have ever heard. if. on the 

WHAT IS PINK NOISE? 
Pink noise. for those unfamiliar 

" with the term, is random -frequency 
noise that contains equal energy in 
each octave in the audio spectrum, 
from 20 Hz to 20 kHz. So-called white 
noise is also random -frequency noise, 
but it contains equal amplitudes of all 
audio frequencies. To modify white 
noise so that it contains equal energy 
in each octave, the random noise must 
have its amplitude attenuated at a 

constant rate of 3 -dB per octave. Such 
a noise signal is extremely useful in 
comparing sound qualities of different 
components and loudspeakers. When 
listening to pink noise through an 
audio system, even minute changes in 
overall response can be detected by a 

clear change in the overall character 
of the noise heard. In the photo 
shown, a spectrum analyzer was swept 
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from 20 Hz to 20 kHz while a pink - 
noise signal was applied to the vertical 
input. The results clearly show the 3 

dB -per -octave slope of the frequencies 
contained in the pink -noise signal 
from the Nakamichi 610 preampli- 
fier. 

other hand. you insist upon a variety of 
equalizing and tone controlling functions. 
you can always buy a separate graphic equal- 
izer which could be outboard -connected to 
the model 610 via one of the tape monitor 
circuits. You would still have two such 
circuits available for two tape decks. 

Our summary comments regarding the 
Nakamichi model 610 will be found, together 
with our overall product analysis, in Table 
I I. R -E 

Higher hl -fl recording group goes 
back to direct -on -disc 

A Canadian record company, Nimbus 9 
Productions Ltd., has abandoned the 
tape-recording stage of disc production. 
The new direct -on -disc albums, bearing 
the Umbrella trademark, will be sold in the 
United States by Audio-Technica, the 
phono cartridge firm. 

According to Jon Kelly, general manag- 
er of Audio-Technica, bypassing the tape 
recording stage eliminates problems of 
distortion, limited dynamic range, and of 
course, tape noise. Because engineers 
mix and record the studio performances 
direct onto a master disc, Kelly points out: 
"Musicians and engineers must display a 

high degree of professionalism. There is 
no room for error. 

Records were expected to be available 
early this winter. Discs will cost $12.95 at 

retail. Umbrella's first release through 
Audia-Technica will be a rock album by 

the Toronto group "Rough Trade," a six - 
piece ensemble. Later releases will in- 
clude classical and percussion offerings. 

Large -screen TV viewers now 
have stereo vision 

Three-dimensional wide-screen projec- 
tion television was demonstrated to the 
Society of Motion Picture and Television 
Engineers at their conference in New York 
recently. The demonstration was ac- 
companied by a technical paper by televi- 
sion consultant and video experimenter 
Bruce D. Stephens. 

Mr. Stephens' technique combines two 

well known devices, the General Electric 
single-lens Light Valve color television 
projector and the Marks Polarized Corp. 
3-D film projection Polarator, to produce a 

new effect. 
The two slightly differing left -eye and 

right -eye images, positioned one above 
the other in a single film or video frame, 
are projected through the Light Valve 
projector and the Polarator, then redi- 
rected toward the screen so that they are 
superimposed. 

One of the superimposed pictures is 
horizontally, the other vertically, polar- 
ized. The viewer wears a pair of inexpen- 
sive viewing spectacles of the type used in 
3-D movies. These act as a decoder, 
allowing each eye to see only the picture 
intended for it. R -E 



New For Cassettes 

-; 

C`' 

Automatic Program 
Search 

New system for cassette decks automatically 
switches deck from fast forward or rewind 

mode to play at the beginning of recorded passages 

GETTING CLOSE TO THE SELECTION YOU 
want is not too difficult using the 
footage indicator on a cassette tape. But 
then there is the annoying trial and 
error hunting to first find the precise 
selection, and then to locate its opening 
bars. A turns -counter works providing 
you have the number of turns written 
down, that you remembered to reset it 
at the beginning of the tape and, of 
course, that your machine has one. 

Sharp Electronics has an interesting 
alternative in their GF-6000 Cassette 
Recorder and MW/SW/FM Receiver 
combination. It incorporates the APSS 
(A utomatic Program Search System) 
that is designed to quickly get you to the 
beginning of the next tape selection or 
back to the beginning of the one in 
progress. 

What identifier can be found on most 
tapes that would serve as a beginning - 
of -selection marker? Sharp's answer is 
the blank interval between recorded 
segments. APSS looks for these blank 
segments in either the fast forward or 
rewind modes and switches back to the 
normal playback mode when it finds 
one. 

Pushing the FWD-APSS button starts a 
fast -forward operation in the conven- 
tional way by retracting the pinch roller 

KARL SAVON 
SEMICONDUCTOR EDITOR 

from the capstan and engaging the fast - 
forward gear with the take-up reel. The 
only mechanical difference is that the 
function is latched by the APSS lock - 
plate that can be released by applying 
power to a solenoid -type plunger. The 
system runs at 10 to 30 times normal 
playback speed until the electronics 
senses a blank interval in the tape. 
When this occurs, the plunger is acti- 
vated and the fast -forward gear is disen- 
gaged. The action is identical when the 
fast -rewind mode is selected. 

How it works 
The circuit details are shown in the 

schematic in Fig. I and the waveforms 
in Fig. 2. In the playback mode, equal- 
izer amplifier 1C2 is fed from the 
record/playback head. Part of its output 
signal drives the APSS preamp IC4. 
Power is applied to the preamp only 
during APSS operations. Amplified sig- 
nals from the tape are coupled to the 
base of QII I through C177. Both the 
base and emitter of the transistor are 
connected to the + 12 -volt (+ B I) 
supply so that when the output of IC4 
exceeds I Vb, (one base -to -emitter junc- 
tion potential of approximately 0.6 volt), 
transistor Q I I I turns on. Each time 
Q111 conducts, it supplies a relatively 

high -current pulse into its collector 
load-the R177 -C179 network. In effect, 
C179 is charged through the 33 -ohm 
emitter resistor R 176, but discharges 
through the 8.2K resistor 8177. 

Very much like a diode peak detector 
rectifies a signal, transistor Q l 11 peak 
detects and amplifies the signal from the 
tape. Whenever a signal is present, the 
collector of QII I is very close to 12 
volts. The output of this transistor drives 
the base of Q 112. Transistors Q 112 and 
Q113 form a regeneratively-switched 
schmitt trigger. An input sufficient to 
start Q l 12 into conduction quickly 
causes it to go fully on while Q 113 turns 
off. As the collector of Q 112 is lowered, 
the emitter voltage of Q113 and Q 112 is 
reduced. Transistor Q l 12 then conducts 
more heavily because of its increased 
base -to -emitter potential. and things 
spiral or rather regenerate so that the 
circuit latches. 

Notice the way the collector of Q113 
feeds the emitter of the following Q114 
stage through capacitor C180. The 
emitter and base of this device are both 
referenced from the positive supply so it 
is biased off. Further, the positive pulse 
coupled to its emitter when Q113 goes 
off is in a direction to keep it off, so 
nothing happens here yet. As long as 
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FIG. 1-APSS CIRCUIT detects blank Intervals In program material and switches cassette deck from 
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FIG. 2-WAVEFORMS of the APSS circuit. 
Circuit detects blank Interval between recorded 
passages. 

QI14 is off, driver transistor Q 15 is 

also off. Transistor Q I 15 drives the sole- 
noid that disengages the fast -forward 
gear. 

As the high-speed search continues, a 

drive current is sent to squelch transistor 
Q202 (not shown). The base current of 
transistor Q202 is derived simply by a 

resistor from the APSS +13 supply. 
Signals are blocked from reaching the 
speaker by Q202 w henever an APSS 
search is in progress. 

Assuming that a blank segment of 
tape has been reached, let's retrace the 
circuit operation: The signal from the 
playback head is amplified by IC4 and 
it now consists only of low-level noise of 
insufficient amplitude to overcome the 
base -to -emitter threshold of Q I I I. This 
transistor no longer provides current 
pulses to the R-C network in its 
collector circuit. The network discharges 
as shown in the waveforms of Fig. 2. 

Discrimination against temporary nulls 
in program material is provided by the 
time constant of the R-C network. A 
minimum of a one -to -three second 
blank interval at normal playback -speed 
is necessary for the APSS circuit to 
detect. The range in time is because of 
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the three -to -one variation in fast tape 

speed. 
Base drive to transistor QI12 falls 

below its conduction level and Q 112- 

Q113 switches to its opposite state with 
Q113 on. The negative pulse generated 
at the collector of QI 13 turns on QI 14 

for a time interval determined by the 
coupling network. During the time it 
takes to charge C180, Q114 and Q115 
remain on. 

The circuit can he fooled by a 

prolonged soft music or blank passages. 

A second or third operation of the 
button may he required in such cases. 

Complete misses of the blank leader 
occur if the button is pressed when the 
tape happens to be less than 10 playing 
seconds away from the leader. 

Two LED's indicate operation of the 
circuit, one for each tape direction. 
Switch contacts 5301 are closed by the 
FWD-APSS button. Power to 1C4 and the 
squelch transistor is supplied through 
the switch contacts and diode D301. 
Transistors Q301 and Q302 are an 
astable multivibrator that flashes the 
LED indicator. The bottom waveform 
in Fig. 2 represents the pulsing of the 

LED during the search time. Ft -E 



THE INTERFAB DC -60 CLOCK comes complete with chassis and end 
blocks, which make a case of excellent appearance. 

easy -to - 
Digital 1 

J 

INTERIOR VIEW, INTERFAB DC -60N. Speaker comes mounted to the 
case. Transformer is a Signal model 241-3-16, supplied with the kit Alarm 
circuit Is not installed. 

OC s 
Preassembled clock modules are the heart 
of these full -featured LED clocks. 
They are built by simply adding switches and a transformer 

FRED BLECHMAN 

FIFTEEN YEARS AGO. IF YOU WANTED TO BUILD AN ELECTRONIC 
digital clock to display hours, minutes and seconds, it took 
hundreds of parts, a hopeless maze of wiring and would have 
cost at least $150 for parts. In the early '60's, when the first 
IC's became popular, you could build the same clock with 12 

IC's and about 70 additional discrete parts-still a lot of 
wiring-at a cost of about $75. Then along came LSI (Large 
Scale /ntegration), and its application resulted in IC's 
designed specifically for clocks and watches. 

From a large stable of contenders, a few thoroughbreds 
emerged, among them the National Semiconductor MM5314 
and MM5316. These IC's contained various clock functions, 
but they still needed a variety of parts for signal and display 
conditioning to end up with a clock. Kits appeared on the 
market in abundance for $12 and up, with a wide spectrum of 
digit sizes and features-but most of them still required a lot of 
careful soldering and hours to assemble and troubleshoot. 
(See "Digital Clock Kit Roundup", Radio -Electronics, August 
and September 1976 issues.) 

The latest advance in electronic digital clock design is the 
full -featured, pre -tested "clock module" with almost all the 
electronic parts preassembled on a common board. All you 
need to add is a transformer and switches for a complete 
clock! 

The first three clock modules to appear on the market are 
the National Semiconductor MA 1001 and MA 1002 (both with 
0.5 -inch -high digits) and the Fairchild FCS8I00 (with 0.8 - 
inch -high digits). The MA 1001 series, released in December 
1975, is already obsolete and has been replaced by the slightly 
smaller MA 1002 series. Some MA I00IA's are still available at 

a reduced price (see parts list). Functionally, the MAI001A 
and the MA1002A are identical-the physical difference is 
that the large 40 -pin MM5385 IC package has been removed 
from the display side of the board and now appears as a small 
circular black "blob" on the back. Figures I and 2 show the 
physical dimensions of these two modules. The Fairchild 
FCS8I00, recently released, is roughly a half -inch wider and 
higher, since it has digits 60 percent higher. See Fig. 3 for its 
physical dimensions and pin connections. 

Features and assembly 
The MA 1001A and MA 1002A have the same features: I. 

Bright 3'/2 -digit 0.5 inch red LED 12 -hour display showing 

1.610' 

.110 I I 

FRONT VIEW SIDE VIEW 

3.050" 

31/2 DIGITS .50- HIGH 

i 
DISPLAY AREA 

2.88" WIDE X.76" HIGH 

40 PIN DUAL IN.LINE 
INTEGRATED CIRCUIT 

2.030" 

1.750" 

23" MAX-I 

093 DIA. 

(2 PLACES) 

FIG. 1-PHYSICAL DIMENSIONS of the MA1001A. 
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FAIRCHILD FCS8100 MODULE with transformer and switches. 

hours and minutes, but with seconds displayed on demand. 2. 

Alarm and 9 -minute "snooze". 3. Alarm -on indicator. 4. PM 
indicator allows setting alarm for 24 -hour repeat. 5. External 
radio can be controlled with 59 -minute "sleep" function. 6. 

Direct drive of display-no radio interference. 7. Brightness 
control capability. 8. A I -second flashing colon. 9. Power 

failure indication-the entire display flashes on and off. 
Other versions of the MA 1001 and MA 1002 (identified by 

the suffix letters B,C,D,E.F,G & H) offer a variety of built-in 
options, such as 24 -hour display. 50 -Hz input, and alarm tone 

output (requiring a special earphone). For simplicity, only the 

MA100IA and the MA1002A full -feature clock -radio I2 -hour 
60 -Hz modules are covered in this article. 

Figure 4 shows the external wiring to the MA1001A or 
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center Is the IC. 
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FAIRCHILD FCS8100 clock with the controls mounted on top. 

MA 1002A, and the connection points on the modules are 
shown in Figs. 5 and 6 The IIC'LD function is not shown wired, 
since it is also available by closing the SECONDS display switch 
and holding down the sLO'.V SET switch until you want 
counting to resume. Wiring is shown for maximum bright- 
ness: a 50K potentiometer wired to vary the resistance from 
MA IOOIA pin -6 or MA1002A pin -4 to VDD will cause the 
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24 

PIN CONNECTIONS AREA 

FRONT VIEW 

4_1.10" 

I 

MAX -' 

CC 

SIDE VIEW 

PIN FUNCTION ' PIN FUNCTION 

I SLEEP DISPLAY INPUT 13 SNOOZE INPUT 

2 ALARM DISPLAY INPUT 14 ALARM OUTPUT 

3 SECONDS DISPLAY INPUT 15 ALARM OFF INPUT 

4 SLOW SET INPUT 16 SLEEP OUTPUT 

5 FAST SET INPUT 11 NO CONNECTION 

6 50 OR 60 H: SELECT 18 Voo (MINUS TEST POINT) 

7 12 OR 24 HOUR SELECT 19 ND CONNECTION 

8 CENTER TAP (LED COMMON) 20 NO CONNECTION 

9 CENTER TAP (LED COMMON) 21 NO CONNECTION 

10 12.6 VAC Woo) 22 OUTPUT)MINUS) 
I1 12.6 VAC (Vss) 23 ALARM SET INDICATOR -ANODE 

12 12.6 VAC IVss) 24 ALARM SET INDICATOR -CATHODE 

FIG. 3-THE FAIRCHILD FCS8100. Physical dimensions and pin connec- 
tions. 
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SAME DESIGNATIONS 
FOR MA1001A & MA1002A CM1 OR CM2 MA1001A PIN DESIGNATIONS 

STACO 0231846 
OR 

UNIVERSAL 102P1 

TI 

111V 
AC 
60 H: 

250 MA 

250 MA 

DC ALARM OUTPUT 
TO TONE CIRCUIT 

T2 
RADIO SHACK 2731505 

OR EQUIV. 

117 
VAC 
60 Hz 

220 NF 
16V 
Cl 

SAME 

ALTERNATE WIRING FOR 
12.6 VCT TRANSFORMER 

MA1001A PIN NUMBERS 

MA1002A PIN NUMBERS 

(NOTE 11 

INOiE 2) 

FAST SET 

SLOW SET 

ALARM OFF 

ALARM DISPLAY 
& SNOOZE 

SLEEP DISPLAY 

SECONDS 

ALARM ON 

NOTES: 
(1) CONNECT TO VssFOR "HOLD" 
(2) CONNECT TO Voo DIRECTLY FOR 

MAXIMUM BRIGHTNESS. USE 50K 
POTENTIOMETER OR PHOTOCELL 
FOR BRIGHTNESS CONTROL 

FIG. 4-THE WIRING DIAGRAM for either the MA1001A or MA1002A, 
showing how to substitute for the special transformer specified. 

brightness to vary from dark (high resistance) to bright (no 
resistance). This suggests the use of a photocell to automati- 
cally dim the display at night-but he careful! The photocell 
must have specific light response to give you the proper 
brightness variation. The photocell shown in the parts list has 
been selected for this use. 

The transformer specified in the National Semiconductor 
data sheet for these modules is a special model. Two sources 
are given in the parts list. However, a standard 12.6 -volt 
center -tapped transformer (less expensive, but larger than the 
specified special transformer) can be used if wired as shown in 
Fig. 4. By adding CI (220 µF I6V) electrolytic capacitor as 
shown, the brightness is increased to the level obtained with 
the special transformer, and without any sacrifice in perfor- 
mance. 

Unfortunately, some of the pin connections are scattered 
around on the board, so he very careful in using the drawings 
as a guide: some discrete components near the connection 
points have been shown to help you. Although only the front 
of these modules are shown, they have a printed circuit on 
both sides, with plated -through holes, so you can solder to 
either the front or hack side of the connection holes. 

The Fairchild FCS8100 12 -hour clock radio module is built 
around the FCM 3817A digital clock IC. It features: I. 31/2 - 
digit 0.8 -inch LED red display showing hours and minutes. 
with seconds on command. 2. Operation from 50 or 60 -Hz line 
using a standard 12.6 -volt center -tapped transformer. 3. Built- 
in alarm tone. 4. Alarm on indicator. 5. AM and PM 
indicators that permits setting the alarm for 24 -hour repeat 
operation. 6. 9 -minute "snooze". 7. External radio can be 
controlled with 59 -minute "sleep" function. 8. Direct drive- 
no RFI. 9. Power failure protection for 10 seconds. 10. Power 
failure indication after 10 seconds-AM indicator blinks. and 
display reads 12:00. II. I -second flashing colon. 

Figure 7 shows the external wiring to the FCS8100 module. 
A transistor driver is built into this module, and the jumper 
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FIG. 5-PIN CONNECTIONS of the MA1001A. 
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DISPLAY AREA 

E14 E7 

FRONT VIEW 

MA1002A PIN DESIGNATIONS 

FIG. 6-PIN CONNECTIONS for the MA1 002A. 

between pins 14 and 16 is necessary to operate the transistor 
for the alarm function (the sleep -output pin is internally 
connected to the driver -transistor input). Since this module 
has a built-in tone oscillator connected to the alarm circuitry, 
all you need to do to hear the alarm is connect a small speaker 
and 33 -ohm resistor in series between pins 9 and 22. Now, 
whenever the alarm switch S6 is placed in the ON position and 
the alarm -set time and real time coincide, you'll hear a 700 -Hz 
(approximate) tone from the speaker. 

The MA 1001A or MA1002A modules have only direct 
current at their alarm outputs (E3). Therefore, a tone oscil- 
lator is required to drive a small speaker. Figure 8 shows such 
a circuit. Power for this oscillator is derived from the trans- 
former (E8 and E9). using DI and C2 as a rectifier and filter. 
This isolates the power supply of this circuit from the clock 
IC, which is a problem if power is taken directly from the 
alarm output pin. Instead, the alarm output (pin E3) only 
provides control voltage to the oscillator, with very little 
current drain (less than 0.5 n1A). The speaker emits a loud, 
pleasant tone when the alarm is activated. 

Although you can make an operating clock from one of 
these modules by wiring just the transformer and switches to 
the appropriate module points with a small -tip soldering iron 
in about 30 minutes (once you've identified the module 
terminals), the real "rub" is the packaging-mounting the 
various switches and the transformer and speaker in some 
kind of enclosure. Since this can take considerably more time 
than building the clock, the modern -style case offered in the 
parts list is highly recommended. It is made from an anod.zed 
aluminum and walnut end -blocks, held together with one long 
screw. All necessary mounting and speaker grille holes are 
punched and tapped, and even a red plastic bezel is included. 

56 



CM1-National Semiconductor MA1001A 
Clock Module. (Jade Co., 2007 West 
Carson, Torrance, CA 90501. $9.95 
each plus $1.00 shipping and handling 
per order. California residents add 
60S tax for each module.) 

CM2-National Semiconductor MA1002A 
Clock Module. (Interfab, 27963 Cabot 
Road, Laguna Niguel, CA 92677. 
$12.50 each, plus $1.00 handling 
and shipping charge per order. 
California residents add 750 tax for 
each module. Order DC -60 MA1002A 
Clock Module.) 

CM3-Fairchild FCS 8100 Clock Module. 
(Interfab. Order DC -60 FCS 8100 
Clock Module. $18.00 each, plus 
$1.00 shipping and handling per 
order. California residents add $1.08 
tax for each module.) 

T1-Special transformer, Universal 
102P1 (Universal Transformer Co., 
4211 W. Lawrence Ave., Chicago, 
IL 60630, $5.00) or Staco 023-1846 
(Staco, Inc., 2240 E. Third St., 
Dayton, OH 4421, $8.75). 117V, 60 
Hz input. 

T2-Transformer, 12.6V CT output, 
117V 60 Hz input (Radio Shack 273- 
1505 or equal.) 

PARTS LIST 

S1, S2, S3, S4-Pushbutton switches, 
normally open. (Radio Shack 275-1547 
or equal.) 

S5, S6-SPDT switch (subminiature 
toggle, Radio Shack 275-613, or 
slide switch, Radio Shack 275-402 
or equal.) 

C1 -220-µF, 16V electrolytic (used 
only with T2). (Radio Shack 272-1006 
or equal.) 

OPTIONAL ALARM PARTS 
P.1-33 ohms,'/4 watt 
R2-6,800 ohms, '/4 watt 
R3-1000 ohms '/4 -watt, 
C2-.470 -µF, 16V electrolytic 
C3-.047 -µF, 16V disc 
C4-1 µF, 16V electrolytic 
D1 -1N4001 silicon diode 
IC-NE555 integrated circuit timer 
SPKR-Minature 2 -inch, 8 -ohm speaker 

(Radio Shack 40-245 or equal.) 
CASE-Black plastic, with aluminum 

faceplate 61/4 x 33/4 x 2 inches. 
(Radio Shack 270-627, or equal.) 

COMPLETE KITS AND OPTIONS 
Interfab Corp., 27963 Cabot Road, 
Laguna Biguel, CA 92677, offers the 
following: (California residents, add 6 

percent sales tax on merchandise 
price. All orders, add $1.00 shipping 

and handling per total order.) 
DC-60N-MA1002A Complete Kit. 

Including decorator extruded 
aluminum case (Specify, gold, silver 
or black) with all holes drilled; walnut 
end blocks, finished, drilled and 
tapped; clock module; all switches; 
all alarm parts; transformer; pre-cut 
switch wires; solder; red plastic 
bezel, line cord and grommet, 
mounting hardware and instructions. 
$28.00 complete 

DC-60E-Fairchild FCS 8100 Complete 
Kit. $31.00. 

DC-60C-Case and endblocks, pre - 
drilled, with case assembly hardware. 
Includes bezel. Specify case color. 
$6.95. 

RAC-60-Remote control appliance 
option. Operates from Sleep or Alarm 
outputs to control AC appliance. 
Plugs into 117 volt AC line. All parts, 
including box, line cord, plug, jack, 
relay, switch, diodes, transistor and 
cable. $7.00 

TB-60-Timebase option for car use. 
All parts and printed circuit board. 
$4.95 

DCD-60-Automatic dimmer option, 
Special photocell. $1.00 
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FIG. 7-THE FAIRCHILD FCS 8100 clock module. Wiring diagram and 

connections for speaker. 

With this case, the whole job from box to finished clock 
should take less than an hour! 

A complete kit, including everything (even solder) for an 
MA1002A or FCS8100 clock, is also available at a saving over 
buying individual parts. Various options are also offered. The 
Appliance Option allows an AC device (such as a coffee 
maker) to be turned on by the sleep or alarm outputs from the 
clock. The Timebase Option allows you to operate your clock 
from a 12 volt DC source. such as in your car, van or dune- 
buggy-it generates a 60 -Hz signal using an MM5369 IC and a 

3.58 MHz crystal and feeds it to your clock. The dimmer 

E3ALARM 
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EB 
DC+ 

C2 I+ _ 
4701.¿F 

16V 

DI 

IN4001 
C3 

..341 

8 OHM SPKR 

16V 

o 

02 

R2 
6.8K 

NV1. 
1/4W 

555 
TOP 
VIEW 60 

04 5o 

fl3 1K I/4W 

IC 

FIG. 8-AN ALARM TONE CIRCUIT for units using the MA1001A or the 
MA1002A. 

option was mentioned previously. 
If you want to "customize", feel free. Several clocks shown 

in the photos may give you some ideas. The clear plastic cube - 
shaped clock was built by Peter Hillen. National Semicon- 
ductor field applications engineer, using an MA1001A 
module, as a demonstrator unit. He used the special trans- 
former specified by National in their literature, and used 
toggle and pushbutton switches for display functions and 
time -setting. Very modern in appearance. the clear case (it's 
actually tinted red) shows all the interior parts making it a 
unique decorator conversation piece. 

Using the controls 
The switch and display functions of all the modules are 

essentially the same. The FAST switch moves the minutes 
ahead rapidly, while the sLow switch moves the minutes 
ahead-you guessed it-slowly. The SECONDS switch "shifts" 
the display to show the last digit of the minutes. and the 

continued on page 99 



Using PLL for CB 
Frequency Synthesizers 

CRYSTAL 
OSCILLATOR 

COUNTER 
DIVIDE - 

BY -M 

Fr= 10KHz 

PHASE I 

t DETECTOR] 

Part II. A single IC from Motorola, plus an 
external amplifier, filter and voltage - 
controlled oscillator, forms a complete 
phase -locked -loop frequency synthesizer for 
40 -channel CB rigs. Here's how it works 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

LAST MONTH, WE REVIEWED THE BASIC 

phase -locked loop as applied to fre- 
quency synthesis and saw how the 
Nitron NC6402 digital PLL IC can be 
applied to a 40 -channel CB rig. Now, as 
we promised, we'll take a look at the 
Motorola XC3390 phase -locked loop 
frequency synthesizer for CB radios. 

The device is in a 24 -pin plastic 
package with a 724 case configuration. 
It requires only one crystal to generate 
all transmit and receive frequencies in a 
40 -channel transceiver using a double - 
conversion superhet receiver. Channel 
selection can be by means of voltages 
from a binary-coded switch or from a 7 - 
segment digital display. Figure I shows 
how the XC3390 fits into a typical CB 
transceiver. 

When the transceiver is in the 
transmit mode, the synthesizer generates 
the channel carrier -frequency and feeds 
it to the exciter-a low-level RF voltage 
or power amplifier. In the receive mode, 
the synthesizer develops the oscillator 

RF 

ANT AMPL 
1ST 

MIXER 
y 

LOW-PASS 
I FILTER 

OUTPUT 

VCO 

SIGNAL 

PROGRAMMABLE 
DIVIDE -BY -N 

I COUNTER 

injection frequencies for a double - 
superheterodyne receiver with first and 
second IF's of 10.695 MHz and 455 
kHz, respectively. The first and second 
mixer injection frequencies are on the 
low side of the channel carrier and the 
first IF, respectively. 

Figure 2 shows the sections of the 
XC3390 and how they are used to 
generate the carrier frequencies for the 
transmitter. The reference signal is 
developed by a precise and highly stable 
crystal oscillator. This is the signal that 
is rrocessed to provide the various 
precise signal frequencies needed in the 
transmit and receive processes. It is 
divided by 2 and by 3 to develop new 
precise signals on 15.36 and 10.24 MHz. 
The latter signal is divided by 2,048 to 
develop the 5 -kHz reference that, as we 
saw last month, is needed as the refer- 
ence for the frequency synthesizer as it 
develops signals for the l0 -kHz spaced 
CB -channels. 

Now, let's look at the VCO. It 

2ND 
MIXER 

IF AMPL 
& DET 

F0=N X Fr 

operates in the range of 16.725 to 17.165 
MHz -10.695 MHz below the channel 
carrier frequency-to prevent birdies 
and spurious frequency modulation due 
to RF feedback when transmitting. The 
VCO output frequency fY is summed in 
a balanced modulator with the 10.24 - 
MHz output of the divide -by -3 circuit to 
develop the exciter drive signal f.- a 
signal that ranges from 26.965 MHz for 
Channel 1 to 27.405 MHz for Channel 
40. 

The 15.36 -MHz output of the divide - 
by -2 circuit is mixed with G to produce 
a difference frequency fm ranging from 
1.365 to 1.805 MHz, depending on the 
channel selected. This signal frequency 
is fed to a divide -by -n circuit where it is 
divided by a number between 273 and 
361 to develop an output at precisely 5 

kHz when the loop system is in lock. 
(The divide -by -n circuit is a program- 
mable divider whose operation is con- 
trolled by the binary number (no) 
appearing on the program lines.) It is 
this 5 -kHz signal that is compared to the 
5 -kHz reference obtained by dividing 
the 30.720 -MHz reference frequency by 
3 and then by 2,048. Any frequency or 
phase error develops a correcting cur- 
rent that-after being filtered and 
amplified-pulls the VCO back on 

1 --f-- 
XC3390 

SYNTHESIZER 

CHANNEL 
SELECTOR/ 
INDICATOR 

frequency. 
If the PLL system is out -of -lock, the RF 

POWER 
AMPL 

EXCITER AUDIO 
AMPL phase detector develops an auxiliary 

signal that gates off the exciter drive 
signal. This prevents the transmitter 

-1 -- 
FM. 1-CS TRANSCEIVER block diagram showing location of XC3390 phase -locked -loop. from radiating an off -channel signal; 
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FIG. 2-MOTOROLA XC3390 phase -locked -loop IC requires external VCO, loop amplifier and filter. 
Frequencies are programmed via the + n counter 
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FIG. 3-RECEIVE FREQUENCIES generated by the phase -locked -loop synthesizer. 

VCO 

TABLE I 

Channel 
Number 

Decimal 
Equivalent 

(n1) 

D6 D5 D4 

Program Line 
Data Entries 

D3 D2 D1 DO 

1 0 0 0 0 0 0 0 0 

2 2 0 0 0 0 0 1 0 

3 4 0 0 0 0 1 0 0 
4 8 0 0 0 1 0 0 0 

5 10 0 0 0 1 0 1 0 

6 12 0 0 0 1 1 0 0 

7 14 0 0 0 1 1 1 0 

8 18 0 0 1 0 0 1 0 

9 20 0 0 1 0 1 0 0 

10 22 0 0 1 0 1 1 0 

I I I I I I I I I 

22 52 0 1 1 0 1 0 0 

24 54 0 1 1 0 1 1 0 

25 56 0 1 1 1 0 0 0 

23 58 0 1 1 1 0 1 0 

26 60 0 1 1 1 1 0 0 

27 62 0 1 1 1 1 1 0 

I I I I I I I I I 

30 68 1 0 0 0 1 0 0 

I I I I I I I I I 

35 78 1 0 0 1 1 1 0 

I I I I I I I I I 

40 88 1 0 0 1 1 0 0 

either during the initial lock -up time or 
if the VCO should develop an output 
frequency that would result in a signal 
being developed on an unassigned 
frequency (as in the 20 -kHz gap 
between Channels 3 and 4), or in the 
event of loop failure. 

How the receiver works 
During the receive mode, the synthe- 

sizer generates the frequencies shown in 
Fig. 3. The 5 -kHz reference input to the 
phase detector, which remains constant 
during the transmit and receive modes, 
is obtained by dividing 30.72 MHz by 3 

and then by 2,048. The output of the 
divide -by -2 is 10.24 MHz -455 kHz 
below the first IF. 

When in the receive mode, the VCO 
operates between 16.270 and 16.710- 
10.965 -MHz below the channel carrier 
fed to the first receiver mixer. A part of 
the VCO output is mixed with the 
15.360 -MHz output of the divide -by -2 
to develop a mixer output frequency fm 

ranging from 910 kHz to 1.350 MHz. 
The programmable divide -by -n op- 
erates over a range of 182 to 270 as 
determined by the binary-coded num- 
ber on the program lines. 

Binary channel selection 
When in the transmit mode, the 

TRANSMIT -RECEIVE switch grounds the 
Tx/Rx terminal on the IC. The binary 
number on the synthesizer program - 
lines equals the program -line number 
(nPL, a digital number) plus 273. Chan- 
nel I requires a divide number of 273 so 
the binary number on the program line 
will be zero. Table I shows the relation- 
ship between channel numbers, nPL and 
the binary equivalent as applied to the 
program lines. 

When receiving, the Tx/Rx terminal 
is taken high and the divide -by -n 
number equals the program -line num- 
ber plus 182. Thus n in the program- 
mable divider varies from 182 for 
Channel I to 270 for Channel 40. 

Figure 4 shows how the binary signals 
for the program lines can be developed. 

XC3390 
SYNTHESIZER 

BINARY BINARY 
CODED CODED UNITS 
DECADE SWITCH (0-91 
SWITCH I0-4) 

FIG 4-BINARY SIGNALS for the program lines 
can be developed by either BCD switches. 

There are two separate binary-coded 
rotary switches; one to develop a binary 
0 through 4 for the decade portion of 
the channel number and the other to 
develop a binary 0 through 9 for the 
units portion. 

In a future issue, we are going to take 
a look at the PLL frequency synthesizer 
in the General Electric model 3-5800A 
mobile CB transceiver. R -E 
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tion 
ball Game 

This portable game uses a random -chance circuit and a 
play chart with realistic odds. The key to playing 

this game is to pick the right offensive and defensive play strategy 

TO A TRUE FOOTBALL FAN, ANY MONTH 
having more than 27 days is a great time 
to enjoy football! Unfortunately, the 
real thing is available for just a few 
short months-barely enough to satisfy 
the pigskin addict's craving. Before you 
can say "Statue -of -Liberty play", the 
bowl games come and go, the goalposts 
are torn down and discussions with 
friends turn to rehashing events of the 
past season's games. 

If you're tired of stale verbal "reruns" 
of past gridiron glories, invite your foot- 
ball buddies to join you for an evening 
in playing a fast -paced game of elec- 
tronic football that pits your skill against 
that of your opponent. while bringing in 
the element of chance that so often 
means success or failure on the playing 
field! 

The game is built around a unique 
random -chance "chaser" circuit using 
sixteen specially matched neon lamps 
and two integrated circuits. When in 
operation, a "count" is circulated 
through the chaser circuit so rapidly that 
all lamps appear to he flickering on and 
off at the same time. However, only one 
of the sixteen lamps is really on at any 
given millisecond. This means that if the 
count is stopped, just one lamp will 
remain glowing: the others will be extin- 
guished. This is important because the 
lamps serve as indicators for reading the 
results of plays that you and your 
opponent select and run. 

You, as the offense, for example, pick 
a play. There are sixteen possible 
outcomes for that play. Now, your 
opponent picks a defense and there are 
sixteen possible outcomes for his choice! 
The plays and results are all contained 
on a printed chart that fits under the 16- 

RUDOLF F. GRAF AND 
GEORGE J. WHALEN 

CONTRIBUTING EDITORS 

lamp line-up of the game. For any given 
play, the chart gives a statistically 
weighted ratio of risk -to -reward. That is, 
for plays that usually succeed, the chart 
gives better odds for success, although 
yardage gains will be smaller than in 
riskier plays. Conversely, for plays that 
are harder to pull off, yardage gains are 
greater and there's a chance of a touch- 
down. but the possibilities of failure are 
greater, too. 

In devising the play chart, we 
consulted several football authorities 
(and we are particularly indebted to 
coach Curtis Blake of Colgate Univer- 
sity for his expert assistance in setting 
up the play -chart odds). Of course, as in 
the real thing, there are possibilities of 
blocked kicks, interceptions and fum- 
bles. That's why the element of skill in 
picking the right offensive or defensive 
play strategy is so strong in this game. 
While the circuitry may appear simple. 
the game is to be played by shrewd 
competitors who know the right plays to 
pick and who can stand the conse- 
quences. It's hot action for people who 
really know football! 

How it works 
The random -chance "chaser" circuit 

shown in Fig. I uses sixteen neon lamps 
arranged so that they form a series of 
cascaded neon lamp astable multivibra- 
tors. Each astable has two lamps, two 
resistors and two coupling capacitors. 

Figure 2 shows one such astable 
multivibrator stage. When the supply 
voltage is applied to the circuit, the 

voltage across lamps NEI and NE2 
begins to increase as the stray capaci- 
tance that is in parallel with the lamps 
charges up through RI and R2. The 
firing voltage of one of the lamps will be 
reached first, since it is extremely un- 
likely that both will reach their trigger 
potentials at precisely the same time. 
Assuming that NEI lights first, as that 
lamp goes into conduction, the voltage 
across it suddenly decreases to the main- 
taining voltage. Accordingly, a positive 
voltage pulse appears across R I, and 
this is coupled via capacitor CI to the 
cathode of NE2. This pulse is approxi- 
mately equal to the difference between 
the firing and maintaining voltages of 
lamp NEI. The pulse drives the cathode 
of NE2 positive, effectively reducing the 
potential difference across NE2 and 
preventing it from glowing. The voltage 
appearing across NEI, meanwhile, is 
approximately equal to its maintaining 
voltage so that it is glowing. 

Shortly thereafter, however, capacitor 
CI discharges permitting the voltage 
across NE2 to increase toward its firing 
potential. As this potential is reached, 
NE2 conducts and glows. When this 
happens, the voltage between its elec- 
trodes is reduced to the maintaining - 
voltage level. This causes a positive 
pulse to appear across R2, which is then 
coupled back to the junction of the NEI 
cathode and R1. The pulse amplitude 
represents the difference between NE2's 
firing and maintaining voltages. How- 
ever, since NEI is only at its main- 
taining voltage, the sudden positive 
pulse at its cathode sharply decreases 
the potential difference between the 
lamp's electrodes, causing NEI to extin- 
guish. At this point, NEI switches to the 
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high-resistence state and stops glowing, 
while NE2 is now at its maintaining 
voltage and is glowing. Note also that 
capacitor C2 has coupled the output 
pulse appearing across R2 to the next 
lamp in the chain. This means that this 
lamp will now go through the cycle of 
being inhibited from firing, then firing 
and extinguishing NE2 in the same 
sequence and manner as that just 

described. 
As shown in Fig. I, the identical 

stages of the circuit are connected as a 

"ring". with the output capacitor of the 
last stage feeding back into the first 
stage. This means that the "count" 
circulates rapidly through the ring caus- 
ing the lamps to flicker in sequence, but 
giving the appearance that they're all 
flickering at the same rate. 

)I 
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PARTS LIST 
All resistors are 1/a watt, 10%, unless 

noted. 
R1-330,000 ohms 
R2 -R17-1.5 megohms, 5% 
R18-1000 ohms 
C1-10 ILF, 150 -volt electrolytic 
C2-17-.05 µF, 50 -volt radial -lead disc 

ceramic 
D1-silicon rectifier, 200 PIV, 1 amp 

(International Rectifier 10D6, RCA 
SK3017A, or equal.) 

NE1-NE16-miniature neon lamp (G -E 
5AB-B, or equal.) 

IC1, IC2-16-diode array (Fairchild 
FSA2510) 

Si, S2-single-pole normally closed 
pushbutton switches 

Misc.-PC board, playchart, game 
board, playing pieces, vinyl case. 

The following parts are available from: 
National Mentor Corp. 
Box 53 
Wykagyl Station 
New Rochelle, NY 10804 

A basic parts kit consisting of the 
neon lamps, IC's, woodgrain case 
and playchart for $29.00 postpaid. 
Order No. FBL-1. 

A complete parts kit that includes 
everything in the FBL-1 kit, plus all 
resistors, capacitors, diode, PC 
board for the main game circuit, 
pushbutton switches, line cord, etc:, 
for S39.00 postpaid. Order No. FBL-2. 

NE1-NE16-16 neon lamps for $10.00 
IC1, IC2-two 16 -diode arrays for $7.50 
PC board for main game circuit, $5.50 
Walnut woodgrain predrilled case for 

$10.00 
Playchart, game board and playing 

pieces on a pressure sensitive 
adhesive -backed stock for $2.75. 
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FIG. 1 -GAME CIRCUIT uses neon lamps In astable multivibratcr configuration. Switches S1 and S2 should have been shown as normally closed. 
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315 sq. in. 
PICTURE 
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(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. 
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SOLID-STATE 
OSCILLOSCOPE 

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 described in 
full color. Most liberal refund policy and cancella- 
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This is only half the story. for now we 
must he able to stop the "count" at a 

random point so that only one lamp 
remains glowing while all the others are 
of. This is possible with the diode 
gating provided in the integrated cir- 
cuits. ICI and IC2. 

There are a total of 16 series - 
connected diode -pairs with ICI and 
IC2. Two diode -pairs are connected. as 

INPUT 
FROM 

PRECEDING 
STAGE 

C2 OUTPUT 
TO 
FOLLOWING, 
STAGE 

FIG. 2-BASIC ASTABLE MULTIVIBRATOR 
stage built around neon lamps. 

FIG. 3-DIODES are used to stop multivlbrator 
operation. 

shown in Fig. 3. to each astable stage of 
the chaser. The anode -cathode junction 
of DI and D2 is connected to the junc- 
tion of the NE I cathode. R I and C l . 

while the anode -cathode junction of 1)3 
and 1)4 connects to the junction of CI, 
R2 and the cathode of NE2. The 
common anodes and cathodes of the 
diodes respectively connect to the termi- 
nals of switch SI. When switch SI is 

open, no current flows through the 
diodes because the anodes are con- 
nected only to other anodes, and 
cathodes are connected only to other 
cathodes. During this time, the chaser is 

in the free -running "chase" mode 
described earlier. 

However, if switch SI is closed, all 
capacitors in the circuit are suddenly 
shorted because diodes D I -D4 and D2 - 
D3 respectively and immediately appear 
in series across CI (as well as across all 
the other capacitors in the circuit). In 
effect. all of the stages are suddenly 
inhibited so that only the lamp that is on 
at the time switch SI is closed remains 
on. The count cinnot he transferred 
until switch SI is opened. 

Referring back to Fig. I. ICI and IC2 
provide a total of 32 diodes to intercon- 
nect the 16 lamp -stages. Switch SI is 

actually an AND function formed by the 
series connection of two normally - 
closed pushbutton switches. SI and S2. 

This means that to get the chaser to run, 
either you or your opponent must press 
a button. However. to get the chaser to 
stop. both you and your opponent must 
release. This "added extra" contributes 
to the randomness of the circuit. 

The power supply of the game uses a 

conventional halfwave rectifier. DI and 
filter capacitor C I. Resistor R I8 serves 
only as a protective current -limiter to 
buffer the supply against inadvertent 
short-circuiting. Resistor RI is a bleeder 
resistor for the filter capacitor. 

Portable operation 
There's no reason to stay indoors to 

play football. if the game is equipped 
with the accessory battery/inverter sup- 
ply shown in Fig. 4. Using but a single 

a = B1 - 9V 

4 

Cl 
10/25 V 

another cycle commences. 

Construction 
The Football Gante circuit is con- 

tained on a 4 x 8 -inch printed -circuit 
hoard that speeds and simplifies assem- 
bly. (See Fig. 5.) Importantly. the board 
also holds the sixteen indicator lamps in 
the correct physical alignment so that 
they will slip through holes in the case 
and he accurately aligned with the 
columns of the play chart that will later 
he affixed to the top of the case. Figure 
6 shows the parts layout on the printed - 
circuit hoard. The 16 coupling/timing 
capacitors (C2 through C17). 16 resistors 
(R2 through R I7), and the two IC diode 
arrays are mounted on the non -foil side 
of the hoard, as are the power -supply 
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FIG. 4-OPTIONAL BATTERY INVERTER allows portable operation. 

transistor, a 9 -volt alkaline battery. a 

transformer and a few other parts. this 
supply delivers a high -frequency non - 
sinusoidal voltage of' approximately 100 
volts RMS. This input is applied to 
rectifier diode DI and filter capacitor 
CI, providing adequate DC for several 
hours of operation. 

The inverter circuit operates as 
follows: When toggle switch SI is 

closed. current is supplied to the emit- 
ter -base junction of QI, through PI. 
Transistor QI conducts a current pulse 
through its collector. storing energy ún 

TI and also inducing a voltage in the 
output winding that momentarily turns 
off Q I. The collapse of the magnetic 
field in TI induces a voltage pulse 
across the output winding that is step- 
ped -up by the turns ratio of the trans- 
former. Diode DI prevents the base of 
QI from going excessively negative, and 
also serves as the return path for the 
current to flow hack to the transformer 
output winding. When the output pulse 
has passed. Q I again conducts because 
of the bias supplied through RI, ark 

NOTE 
This game can be powered directly 
from the AC -line only if it is safely 
enclosed within a completely in- 
sulated housing, such as the wood - 
grain vinyl case shown in the 
accompanying photos. If you do not 
use an insulated case, a 1:1 power - 
line isolation transformer should be 
added to minimize shock hazard. 

TO 
LINE/HV 
TERMINALS 
ON MAIN 
BOARD 

PARTS LIST 
OPTIONAL BATTERY INVERTER 

R1-10,000 ohm, 1/2 watt, 5% 
C1 -101.1F, 25 -volt electrolytic 
D1-silicon rectifier, 200 PIV, 1 amp 

(International Rectifier 10D6, RCA 
SK3017A, or equal.) 

Q1 -2N4954 transistor 
S1-SPST toggle switch 
T1-miniature transformer; 1000 -ohm 

CT primary, 200,000 -ohm secondary 
(Radio -Shack No. 273-1376 or equal.) 

B1 -9 -volt alkaline battery 
Misc.-PC board, battery holder, battery 

terminal clips, etc. 

components (diode DI, filter capacitor 
CI and resistors R I and R18). The neon 
lamps are soldered to the foil side of the 
hoard, thus making it possible to install 
the hoard with the foil side facing the 
case. (This prevents accidental contact 
with components and conductors that 
operate at line voltage.) The two inte- 

= 
m # 

I. 

MAIN CIRCUIT BOARD mounts next to battery 
inverter board. 
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FIG. 5 -FOIL PATTERN of game board shown full-size. 

grated circuits (ICI and 1C2) are 
installed directly on the board, without 
sockets (although sockets may he used, 
if you prefer). A low -wattage soldering 
iron should be used to solder the 
components to the board. 

To install the lamps. slide their lead 
wires through the board from the foil 
side, pressing gently hut firmly until the 
point of maximum downward travel is 

reached. Board holes are spaced so that 
the lamps will he lead -supported about 
3/16 -inch above the foil side of the 
hoard. When the board is installed, only 
the topmost portion of each lamp will 
jut through the case holes. Switches SI 
and S2 are installed on the case at either 
end and connected in series to the points 
I and 2 as shown in Fig. 6. The 117 

VAC line -cord enters the case through a 

hole in the rear and solders directly to 
the board at points 2 and 3. The line is 

thus completely insulated from any 
components you touch. No on -off 
switch is included for AC -line opera- 
tion, and so. the highest degree of isola- 
tion from the line is maintained. The 
unit is turned on by plugging it into an 
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AC outlet and shut off by removing the 
plug. If you choose the inverter, its leads 
connect to the points 2 and 3 on the 
board instead of the line cord. Switch 
for the inverter then mounts in the case 
hole for the line cord. 

The assembled board is supported in 
the case on four '/2 -inch screws fitted 
with 1. -inch insulated spacers. Flat -head 
screws are used. and holes in the case 

are counter -sunk so that no hardware 
protrudes above the case top surface. 
When the board has been mounted in 
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FIG. 6 -COMPONENT PLACEMENT of main PC board. 
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the case and Airing has been completed. 
the play chart is installed on the case 

top. Next. prepare the playing field and 
game pieces. You can either cut these 
from a sheet of paper and use them as 

they are, or you can glue the sheet to a 

stiffening cardboard and cut the pieces 
out afterward. Be sure to cut out the 
center of the play selector and ball with 
a sharp knife or razor blade. The play 
chart, playing field and play pieces are 
shown in Fig. 7. A full-size pre-printed 
play chart. playing field and pieces with 
a self-adhesive backing is available (see 

parts list). 
If portable operation is desired, 

assemble the optional battery inverter 
circuit. The foil pattern for this hoard is 

shown in Fig. 8. and the component 
placement diagram is shown in Fig. 9. 

The assembly procedure for this hoard 
is straightforward. 

Playing the game 
You start by flipping a coin to see 

who kicks off. The player winning the 
toss will receive. His opponent places 
the ball marker on his 40 -yard line. The 
play selector is moved to the row 
labelled KICKOFF on the chart and the 
kicker's button is pressed. The light 
remaining on when the kicker releases 
his button indicates the kick's distance. 
If it went, say 48 yards, the ball marker 
is placed on the receiving team s I2 -yard 
line. The play selector is now placed on 
KICK RET and the process is repeated to 
see how many yards the receiver, by 
pressing his button, makes on the 
runback. (If the kick goes into the end 
zone, the receiver takes the hall on his 
20 -yard line with no runback). 

At this point, the offensive player has 

a first down with four tries to go 10 - 

yards and make another first down. He 
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FIG. 7-PLAY CHART, playing field and play pieces. 
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FIG. 8-FOIL PATTERN of optional battery inverter board shown half-size. 

another first down and the line of scrim- 
mage on each play. 

SON 

OFF A player may either kick on the 
fourth down or try for yardage. If he 

O 
r RI-r o gambles and fails to make the first GR WHITE 

TO down, his opponent takes over the ball 
YELLOW LINE 

HV at that point. If he kicks. the play CI BL 

REO / 
INPUT 
ON selector is moved to PUNT on the chart 

o "~i of 

ºr MAIN 
BARD and the buttons are operated to deter- 

mine the kick's distance. The opposing 
player then takes over the hall and uses FIG. 9-COMPONENT PLACEMENT of battery Inverter board. 
the kick return play to determine how 

may use any scrimmage play shown on thrown for a loss and the ball must be far he runs hack the punt. 
the chart, moving the ball ahead the moved back the distance shown. Note To score a touchdown on any play, 
indicated yardage each time. Minus the position of the ball at each first the yardage indicated must be enough 
yardage means a player has been down, the point the ball must reach for continued on page 98 
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Part Ill. The analog voltmeter is alive and well. Here's a 

rundown of the different types currently available- 
their features, specifications and applications 

THE FIRST TWO PARTS OF THIS ARTICLE 
discussed the different types of analog volt- 
meters and their features and specifica- 
tions. 

This concluding part of the article com- 
pletes the discussion on specifications and 
introduces various applications. 

Ohmmeter ranges 
The TVM ohmmeter ranges are iden- 

tical to those of the VTVM. They have 
a 10 -ohm center scale and have ranges 
from R X I ohms to R x I Meg. The 
TVM adds additional specifications to the 
ohmmeter. First, the maximum open cir- 
cuit voltage of the ohmmeter is specified. 
This is especially true if the TVM has se- 

lection of HI and Low ohms. A maximum 
open circuit voltage is then given for both 
high and low ohms operation. The ohm- 
meter specifications may also give the 
maximum source current. This specifica- 
tion is useful if there are critical com- 
ponents in the circuits that might be dam- 

Manager Design Engineering, Heath Co., 
Benton Harbor, MI. 

CHARLES GILMORE* 

aged by excessive currents. The common 
terminal of the TVM is usually negative, 
but if the manufacturer does not indicate 
this in the specifications or on the termi- 
nals of the meter itself, it is a good idea 
to check it out after purchase and note the 
information where it can easily be seen. 

Input impedance 
In the DC function the input impedance 

of the TVM ís most commonly 10 meg- 
ohms. A few still have an input impedance 
of I I megohms. 

The AC input impedance of the TVM 
is composed of the same DC resistance 
used on the DC input with a shunt capac- 
itance specified. The shunt capacitance 
ranges from a low of 30 to 40 pF on the 
very best of TVM's to 100 pF on the more 
common units. It should be noted this in- 
put capacitance does not disappear when 
the DC mode is used. When measuring 
the DC component of a signal, this capaci- 
tance may cause some disruption to the 
AC characteristics of the circuit. Unfor- 
tunately, few if any manufacturers specify 

the input capacitance of the DC voltmeter. 

The ammeter 
Specifications for both the AC and DC 

ammeter are very much alike. Not all 
TVM's have the ammeter function, and 
the lack of ammeter specifications indi- 
cates a lack of the function. Ammeter 
specifications indicate the insertion loss 
when the meter is placed in the circuit. 
This may be given in two ways. First, the 
manufacturer may note that the ammeter 
has a certain maximum voltage drop. Sec- 
ond, the manufacturer may indicate the in- 
sertion resistance and give the information 
necessary to ca'culate the voltage drop. 
Some manufacturers give both. The inser- 
tion resistance may be greater than ex- 
pected in the high -ampere ranges, as the 
lead and connector resistances become ap- 
preciable. 

Accuracy of the ammeter closely fol- 
lows the accuracy of the lowest voltage 
scales of the meter. An additional error 
figure is often given for the lowest value 
of shunt resistance (highest current range), 



as high -accuracy shunts at low resistance 
are very difficult to make. 

Frequency response of the AC ammeter 
closely follows the frequency response of 
the lowest range of the AC voltmeter. 
There may, however, be an additional 
derating for the high values of shunt 
resistance (lowest current ranges), as the 
distributed capacitance and the high value 
of the shunt resistance cause additional 
loss of high frequencies. 

Ammeter ranges for TVM's run from 
10µA to IA full scale. A few TVM's offer 
wider ranges than this; however. they are 
not common. Up to 10 -ampere ranges are 
offered on some TVOM's designed with 
appliance service in mind. 

Probes 
Normally the probes provided with the 

TVM are not as exotic as those supplied 
with the VTVM. The most common one 
is the simple test probe with a test lead 
terminated in a banana plug, or sometimes 
in a tip plug. Occasionally some TVM's 
offer the VTVM probe. An II-megohm 
input impedance is often a clue to a special 
probe. 

AC rejection 
A few TVM manufacturers specify the 

AC rejection of the DC ranges. This spec- 
ification indicates the number of full 
scale overloads of a certain frequency AC 
(usually 60 Hz) which may be applied 
without affecting the DC reading. 

Protection 
As the TVNI, especially TVOM's, are 

often used in situations where accidental 
contact with high voltages can occur (most 
commonly either the 120 or the 240 VAC 
power line), protection of the DC volt- 
meter and other functions is important. 
Protection is accomplished and specified 
in a number of ways. The manufacturer 
may simply state that the meter is protected 
from momentary overloads of 220 volts 
AC or DC on any range. This protection 
takes the form of back-to-back diodes at 
appropriate places in the circuit. 

Additional instrument protection is 
given by a set of back-to-back diodes 
across the meter movement itself. These 
diodes prevent the movement from being 
destroyed by a continuous overload. Ohm- 
meters are protected by diodes, and a 
fuse may provide additional protection. 
Ammeter shunts are often fuse protected. 
These fuses may be difficult to obtain, and 
acquiring a few spares is wise. 

Some of the TVM's, especially the 
TVOM's, have a ruggedized taut -band 
meter movement. Such an instrument will 
come through a fall onto a hard surface 
undamaged or at least with minor repair- 
able damage, while conventional meters 
would be seriously damaged. 

Scales 
A typical TVM scale is shown in Fig. 12. 

Note the BATTERY TEST position. The dB 
scale is calibrated in dBm. (Zero dBm is 
one milliwatt on 600 ohms, or 0.774 
volts). A small center -zero scale is given 
for null measurements. 

Controls 
The number of controls and the selec- 

tion of functions are highly dependent on 

0de REF. 
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FIG. 12-THIS TYPICAL TVM SCALE is from the Heathkit IM -104 TVOM. Besides ohms and 
volts, it has a short zero -center scale and a battery check position. 

the functions offered by the particular 
TVM. Function selection is by rotary 
switch and "or push buttons. Range selec- 
tion on the TVM frequency includes a bat- 
tery test position. 

A zero control is common to TVM's. 
The range of this control is sufficient to 
permit zero centering the meter as well as 
left-hand zeroing. An ohmmeter adjust- 
ment may not be included on a meter that 
utilizes internal constant current gen- 
erators in its ohmmeter function. 

The meter movement 
As noted in the section on meter pro- 

tection. some TV M's employ the taut -hand 
meter movement. Those not indicating this 
type of meter movement use the regular 
moving -coil or D'Arsonval meter. Most 
manufacturers specify the size of the 
meter. A four- to five -inch meter is com- 
mon and adequate for most laboratory and 
field service applications. Meter displays 
smaller than that become difficult to read, 
especially when there are a number of 
scales clustered on the face. Meters larger 
than five inches are useful in some shop 
or laboratory applications. A mirror - 
hacked meter aids in resolution, but rarely 
does the TVM offer accuracy requiring 
a mirror -backed meter. 

Amplifier outputs 
Good laboratory TVM's have two dif- 

ferent forms of outputs. There may be 
a DC voltage directly proportional to the 
meter movement. Such an output may be 
100 mV, or I volt for a full-scale meter 
deflection. This type of output is handy 
for driving a strip -chart recorder or per- 
haps some form of limit detecting circuit. 
The second form of output is a signal 
taken from the meter amplifier prior to 
being applied to the rectifier. Such an out- 
put may be used to drive a set of head- 
phones, for example, to listen to a circuit 
as well as to measure it. Such outputs 
usually have a few kilohms source impe- 
dance. 

Floating inputs 
A floating input is one not connected 

to the earth side of the power line. Gen- 
erally this indicates the impedance to 
ground (usually a very high resistance 
with a small shunt capacitance) from both 
the high and the low (common) terminals 
of the voltmeter input is the same. Such a 

feature allows the voltmeter to be oper- 
ated without one side of the voltmeter 
attached to ground. This is particularly 
handy for measuring voltage drops across 
circuit elements which have both terminals 
above ground. A maximum limit is given 
to this floating capability when the instru- 
ment is line operated. Battery operation 
automatically provides floating operation. 

Accessory probes 
Many manufacturers offer high -voltage 

probes to extend the useful DC voltage 
range of the meter, and RF probes to ex- 
tend the useful frequency range of the AC 
voltmeter. These probes are often not in- 
terchangeable from one manufacturer to 
another. Close attention to the specifica- 
tions of the voltmeter with which they are 
intended to be used is wise. 

Battery operation 
As noted in the section on floating in- 

puts, battery operation is a useful feature 
when the instrument is operated with both 
inputs above ground. This feature is also 
used to eliminate unwanted signals pres- 
ent on a common ground system. This is 
desirable when the common input to the 
TVM is common to earth ground. Bat- 
tery operation is also essential to field 
operation and is therefore a part of every 
TVOM. Batteries do tend to spoil after a 
time and can damage the instrument when 
they do. This feature also adds to the price. 

Special current measurement 
As noted in the theoretical discussion on 

ammeters, a few special types are avail- 
able. These special ammeters are generally 
dictated by some special application. How- 
ever, the ammeter in the Weston model 
670, which does not require opening the 
circuit to make the current measurement, 
is especially useful for service work. Am- 
meters with special high current ranges 
are available for special applications. Gen- 
erally such special scales come at the ex- 
pense of some other feature or ranges. 

Automatic polarity indication 
Some of the more sophisticated TVM's 

have polarity indicators instead of a DC 
polarity reversal switch. Polarity reversal 
is indicated by the change of the polarity 
indicators from + to -or vice versa. 
Polarity indicators are disabled when AC 
measurements are being made. 



Ohmmeter features 
As noted before, many TVM ohm- 

meters otter both high and low resistance 
measurements. In addition to the high and 
low measurements, some TVM's offer an 

ohmmeter polarity reversal switch. The 
polarity eve sal switch permits a quick 
check when forward biasing a semicon- 
ductor junction in a circuit, or when a 

semiconductor is being tested for shorts or 
opens. 

The AC voltmeter 
The ranges of the AC voltmeter cover 

a wider range than those of either the 
VTVM or the TVM. Ranges extend from 
the 0.1 to 10 mV area to the 300 to 1.000 
volt area. The ranges of the AC voltmeter 
are also calibrated in decibels. Zero dB is 

0.774 volt for zero dBm. 
AC voltmeter accuracy is specified in 

one of two ways. First, the voltmeter may 
be given an accuracy specification at a 

single frequency and a frequency response 
specification to cover the operating hand 
of frequencies for the instrument. The 
total operating range of the voltmeter may 
be subdivided into a number of ranges 
with a different response for each range. 
Second, the voltmeter may be given an 
accuracy specification for the entire range 
of operation. Usually this form of specifi- 
cation is reserved for the higher -priced 
meters. Accuracy may be specified as a 

percentage of reading plus a percentage of 
full scale for the AC voltmeter. Again the 
accuracy may be broken down by the fre- 
quency ranges of the meter. 

The frequency response of the AC volt- 
meter is from the 10 to 20 Hz region to 

R1 TVM 

ER2 = El - E2 

FIG. 13-tF THE METER IS GROUNDED, the 
voltage across "floating" resistor R2 cannot 
be measured directly, but voltage from 
ground at the two ends can be measured 
and the drop found by a simple subtraction. 

the I to 4 M I Iz area. The exact extent 
of response may vary with the voltage 
range being discussed. The frequency re- 
sponse of the AC voltmeter is better than 
that either the TVM or the VTVM. 

A 10-megohm input impedance shunted 
by 10 to 40 pF is common for the AC volt- 
meter. A few AC meters offer a lower in- 
put impedance. The input capacitance 
changes with the voltage ranges selected 
on some meters. This feature can cause a 

change in the circuit impedance when the 
meter is switched through its ranges, due 
to a change in capacitive loading. 

The response time of the AC voltmeter 
indicates the time for the meter to settle 
within its rated accuracy. This specifica- 
tion indicates the time associated with 
the rectifier circuit. The response time in- 
dicates that the voltmeter may, or may not, 
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FIG. 14-AN ISOLATING TVM PROBE places a low -capacitance resistor in series, reducing the 
load on the circuit. Since, unlike the VTVM, the TVM is not calibrated to allow for a resistor 
in the probe, voltage readings will be low by 9 percent. 

be used as a VU meter, which requires a 

0.3 second maximum response time. 
AC voltmeters frequently feature ampli- 

fier outputs; the meter may also be used as 

a high -gain test amplifier. The output im- 
pedance of these amplifiers is either 50 or 
600 ohms. Other features include an out- 
put proportional to the meter deflection 
(either 100 mV or IV). filtering that may 
be switched in to eliminate high -frequency 
response, battery operation for portability 
and elimination of ground currents, linear 
dB scales, mirror -backed meters for ease 
in making high resolution measurements, 
and a true RN S converter. Generally, such 
options are available only on higher -priced 
units, and some, such as the true RMS 
converter, are expensive. 

Regular and special applications 
The electronic analog multimeter is 

used where it is necessary to measure a 

voltage, current, or resistance to an accu- 
racy of two percent or less. This, in fact, 
is most of the time, especially for the home 
experimenter or the consumer products 
service shop. Some industrial service and 
laboratory situations require greater ac- 
curacy. The digital multimeter should be 
considered for those applications. 

As noted previously, the analog meter 
is definitely the hest display devise 
when the desired information is trend. 
Numerous situations exist in the alignment 
of an FM receiver/transmitter. for ex- 
ample, where the procedure calls for 
peaking the output of a stage. An analog 
meter proves its worth here and should 
always be carried for this purpose if for 
no other. Other examples of trend mea- 
surement are found in the same FM re- 
ceiver/transmitter alignment procedure. 
For example, many oscillator circuits and 
some output stages require their supply 
current to the stage be reduced to a mini- 
mum, or "dipped." This too is a measure- 
ment of trend. 

The DC output of the receiver discrimi- 
nator is zero when the discriminator 
transformer is tuned to the center fre- 
quency of the IF strip. The zero offset 
capability of the TVM or VTVM is es- 

pecially handy for this measurement. as 

the discriminator output voltage is of 
one polarity for frequencies above the IF 
center -frequency and of opposite polar- 
ity for frequencies below ít. An analog 
voltmeter is needed to set the output of 
the discriminator at zero. This same "null- 
ing" procedure is used in a number of 
bridge circuits, where an analog volt- 
meter with zero offset is also called for. 

A common problem is the need to make 
a floating measurement when the meter's 
common terminal is connected to earth 
ground. A solution to this requires mak- 
ing two measurements, one at each end 
of the circuit, and subtracting the read- 
ings. When this technique is used, the 

difference between two large numbers is 

a small number with the same error as the 
large numbers. For example, the voltage 
drop across R2 of Fig. 13 is needed. E, 
is measured as 90 volts and E, is mea- 
sured as 85 volts. The voltage drop across 
R2 is determined to be 5 volts. Examining 
the errors involved ín the measurements. 
the 150 -volt range of a 3% VTVM gave 
each of the high voltage measurements 
a ± 4.5 volt error. This error shifts the 
floating voltage of R2 by ± 4.5 volts. 
The accuracy of the difference between 
E, and E depends on the linearity of the 
meter. Linearity is not often specified, 
but I% of full scale is a good figure to 
use. The 5 -volt drop across R2 can there- 
fore vary by as much as ± 1.5 volts. 

Many alignment and test procedures 
call for a specific type of voltmeter, fre- 
quently the VTVM. The l0-megohm 
TVM is a good substitute if the circuit 
is known not to need the isolation of the 
1-megohm probe tip resistor of the 
VTVM. It is wise not to convert such 
measurements to digital multimeter mea- 
surements. Often the added resolution of 
the digital meter causes needless confu- 
sion. If a 10-megohm TVM is the only 
instrument available. a special probe can 
be made. This probe with the additional 
l-megohm resistance at its tip reduces all 
measurements by 9%. however, the 
measurements are still valid with a known 
9% error especially if these test points 
will not tolerate the capacitive loading of 
a l0-megohm 100-pF TVM. Fig. 14 de- 
picts the construction of such a probe. 

The in -circuit current meter is useful 
for troubleshooting. For example, pre- 
sume one of ten integrated circuits sol- 
dered to a printed circuit board is shorted 
internally, enough to make the power 
supply enter current foldback. The nor- 
mal method of servicing is to replace or 
disconnect each integrated circuit from 
the power rail until the power supply re- 
covers. With the in -circuit current mea- 
surement, the current to each integrated 
circuit is measured. The shorted device 
is identified as the one drawing a large 
current. The defective component is re- 
placed, saving considerable work. Need- 
less to say, this technique is applicable to 
many other similar situations in both dis- 
crete and integrated designs. 

Sources of error 
The analog voltmeter, like any other 

instrument, is capable of introducing 
errors in the circuit being analyzed. These 
are fundamentally of two types, errors 
introduced by the operator and those 
caused by some characteristic of the in- 
strument. 

Errors in reading are the most com- 
mon operator errors. Simple errors are 
often made from a misreading of scale 

continued on page /04 
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CREI brings college -level training 
to you with eight educational 
advantages, including special 

arrangements for engineering degrees 

The hest way to qualify for top positions 
and top pay in electronics is obviously 
with college -level training. The person 
with such training usually steps more 
quickly into an engineering level posi- 
tion and is paid considerably more than 
the average technician who has been on 
the job several years. 

A regular college engineering pro- 
gram, however, means several years of 
full-time resident training-and it often 
means waiting several years before you 
can even start your career. This, of 
course, is difficult if you must work full 
time to support yourself and your fam- 
ily. 

If your career in electronics is limited 
without college -level training, take a 
look at the advantages a CREI home 
study program can offer you. 

1. Convenient Training 
CREI brings the college to you. 
Through the convenience of home study, 
you receive exactly the same level of 
training you will find in any college or 
university offering programs in elec- 
tronic engineering technology. With 
CREI, however, you can "go to college" 
whenever you have spare time at home 
or on the job. 

2. Specialized Programs 
With CREI, you enjoy the advantage of 
specialized training. That is, your pro- 
gram will include only those courses 
directly applicable to your career in 
electronics. We omit such courses as 
English, social studies and other sub- 
jects, which are usually required in 
resident schools. Therefore, with CREI, 
you move ahead faster to the more in- 
teresting and useful part of your train- 
ing. 

3. Practical Engineering 
CREI programs give you a practical 
engineering knowledge of electronics. 
That is, each part of your training is 
planned for your "use on the job." By 
using your training, you reinforce the 
learning process. And by demonstrating 
your increased knowledge to your em- 
ployer, you may qualify for faster ca- 
reer advancement. 

4. Engineering Degrees 
CREI offers you a number of special 
arrangements for earning engineering 
degrees at recognized colleges and uni- 
versities. You can earn college credit 
while you are taking your CREI pro- 
gram or apply later, whatever is best for 
your career plans. 



career Training at Home 

5. Unique Laboratory 
Only CREI offers you the unique Elec- 
tronic Design Laboratory Program. This 
complete college laboratory makes learn- 
ing advanced electronics easier and it 
gives you extensive practical experience 
in many areas of engineering, including 
design of electronic circuits. No other 
school offers this unique program. It is a 

beiter "Lab" than we have found in 
many colleges. Arid the professional 
equipment included in the program be- 

comes yours to keep and use throughout 
your professional career. 

6. Wide Program Choice 
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 specialize 
in such areas as computer electronics, 
communications engineering, micro- 
wave, CATV, television (broadcast) 
engineering and many other areas of 
modern electronics. 

7. Prepared by Experts 
Experts in industry and technical orga- 
nizations of government develop CREI 
programs. Each part of your training is 

developed by a recognized expert in that 
area of electronics. That means you get 
the most up-to-date and practical in- 
struction for your career. 

8. Industry Recognition 
That CREI training is recognized by in- 
dustry and government is evident from 
the fact CREI provides training to ad- 
vanced technical personnel in over 
1,700 technical organizations. Many sub- 
sidize the training of their employees 
with CREI. If there is any question 
about the advantages of CREI training 
for you, ask your employer or any engi- 
neer to evaluate the outline of a CREI 
program for you. 

Other Advantages 
Of course, there are many other ad- 
vantages to CREI training. For ex- 
ample, throughout your training, CREI's 
stall gives you personal instruction for 
each step of your program. And in 
many industrial areas, both in the U. S. 

and abroad, CREI Field Service Repre- 
sentatives provide a number of impor- 
tant personal services for your training 
and your career. 

FREE Book 
There isn't room here to give you all of 
the facts about career opportunities in 
advanced electronics and how CREÍ 
prepares you for them. So we invite 
you to send for our tree catalog (if you 
are qualified). This fully illustrated, 80 
page catalog describes in detail the pro- 
grams, equipment and services of CREI. 

Qualifications 
you may be eligible to take a CREI 
college -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 de- 
pending upon whether you have exten- 
sive or minimum experience in elec- 
tronics. 
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Mail card or write describing qualifications to 

CAPITOL 
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INSTITUTE 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.1. Bill. 



019 Tone Probe for 
Testing Digital IC's 

HAVE 1'OU EVER COMPLETED A DIGITAL 
circuit project only to find that some- 
thing is wrong? It's no problem if you 
have an oscilloscope. particularly one 
with a triggered sweep, but if your scope 
isn't too good, troubleshooting digital 
circuits will be difficult. 

What if all you have ís a voltmeter? 
They're fine for low -speed circuits 
where a signal stays at a given level long 
enough for the meter to react and settle 
at a reading, but fast pulses and high 
repetition rates make meters almost 
useless. 

A logic probe then. is almost indis- 
pensable if you're building projects that 
use digital circuits, because you must be 
able to tell whether inputs and outputs 
are high, low or floating. Many probes 
are available today, but most of them 
use some kind of visual indication to tell 
the signal level. If your hands are steady 
and you have your wits about you, it's 
possible to look away from what you're 
probing to determine the signal level, 
then immediately return your attention 
to the probe and start again at the next 
lead. If not. you're in trouble unless you 
have a tone probe. 

The tone probe described here uses 
sound to tell the status of the signal 
being probed. That means you can 
probe difficult points rapidly and know 
each signal level without any distrac- 
tions. It has the added advantage of 
detecting intermittent problems just by 
the sound "pattern" changes that occur 
as you manipulate other components of 
the circuit. 

There are really only three voltage 
levels of interest. A voltage level of less 
than 0.8 is considered ion' for almost all 
DTL and TTL families of digital IC's. 
Voltages greater than 2 volts are consid- 
ered high, and any voltages between 0.8 
volts and 2 volts are not guaranteed to 
he either high or low and can cause 
noise problems. The tone probe has an 
input circuit that senses the condition of 
the signal and produces either a low- 
pitched tone for low-level signals, or a 
high-pitched tone for high-level signals. 

This easy -to -build test instrument 
costs less than $16 and emits an audible tone 

to denote low and high logic -levels 

Any signal between these two produces 
no tone. 

An important consideration for all 
logic probes is that they must have a 
high input impedance so they will not 
load down the circuit under test. A low 
input -impedance can cause a good 
circuit to malfunction. 

The tone probe is powered by the 
circuit -under -test rather than being self - 
powered, for two reasons: The supply 
voltage affects the switching points to 
some extent: and it is necessary to have 
a ground lead to all probes so the 
inconvenience of clipping one or more 
wires for 13+ is insignificant. 

How it works 
Figure I shows the schematic dia- 

gram. Resistors RI and R2 form a 
voltage divider that supplies about 1.5 V 
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to resistors R3 and R4. Resistor R3 
supplies some base drive to QI, causing 
it to conduct. Transistor QI's collector 
will be near ground and DI is reverse - 
biased, thus no current flows through 
DI to ICI. 

Transistor QI is the low-level input 
detector. When the circuit -under -test 
forces the voltage at the junction of 
resistors RI and R2 below approxi- 
mately .5 V, QI stops conducting. Its 
collector rises toward +5 V through R7. 
This action forward -biases DI and 
supplies current to ICI. ICI is the 
popular 555 one-shot. It ís connected to 
run in the astable mode. When R7 and 
DI supply current to ICI pin 7, ICI 
oscillates at a low frequency. 

Transistor Q2 is the high-level detec- 
tor. Resistors R5 and R6 form a voltage 
divider that provides approximately 1.6 

03 
253906 

R11 
1K 

DI D2 
154001 154001 

FIG. 1-THE TONE PROBE uses a 555 IC and three transistors. 
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PARTS 
All resistors are '/4 -watt, 10%. 
R1-47,000 ohms 
R2-22,000 ohms 
R3,R4-100,000 ohmms 
R5-100 ohms 
R6-220 ohms 
R7-27,000 ohms 
R8-3300 ohms 
R9-2200 ohms 
R10-4700 ohms 
R11-1000 ohms 
C1-0.1 µF 
C2-.01 µF 
C3-33 µF 

LIST 
Q1,02 -2N3904 
03-2N3906 
D1,D2-1N4001 
IC1-555 timer 
Misc.-5-volt power supply, 1'/2 -inch 

speaker (100 -ohm), probe, circuit 
board or perforated board, 3 x 2 
x 1 -inch box. 
The following items are available from 

Progressive Electronics, Inc., 432 South 
Extension, Mesa, AZ 85202. A pre-cut and 
pre -drilled printed -circuit board-$2.50. A 
completé kit of parts, including case- 
$15.75. 
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V for the emitter of Q2. With the probe 
low or floating, the base -emitter junc- 
tion of Q2 is reverse -biased and no 
collector current flows. If the circuit - 
under -test changes state and goes high, 
Q2 begins to conduct at about 2.3 V. 
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FIG. 2-PRINTED-CIRCUIT foil pattern. The 
board measures 6 x 23/e in. (15.2 x 6.0 cm.) 
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With Q2 conducting, R9 supplies base 

drive to Q3, causing it to conduct. The 
input signal causes QI to return to a 

conducting state and removes from ICI 
the drive that causes it to oscillate at a 

low frequency. Transistor Q3 now 
supplies this drive current through RI I 

and D2. Resistor RI I, being much 
smaller than R7. sends more current to 
ICI and it oscillates at a much higher 
rate, producing a high-pitched tone. 

Construction 
The probe layout is not critical and 

may be built on perforated board or on 
a printed -circuit board made from the 
layout (Fig. 2) supplied. 

All components, including the speak- 
er, mount on the printed circuit hoard. 

FIG. 3-COMPONENT PLACEMENT diagram. 
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TONE PROBE shown removed from its case. 
Cover fits against speaker, holding assembly in 
place. 

A small amount of epoxy glue or silicon 
rubber sealant secures the rear of the 
speaker magnet to the component side 
of the board. When installed in the case, 
the cover is compression fit to the 
speaker. 

The three leads have a knot just 
inside the cover of the box to act as a 

strain relief. The probe can be either a 

commercially available replacement 
probe or it can be made from a ball- 
point pen. 

Checkout 
To check the tone probe. a 5 -volt 

supply is needed as well as a 1.000 -ohm 
potentiometer. Connect the supply to 
the + and - leads of the probe. 
Connect the outside terminals of the pot 
across the power supply and rotate the 
pot so the center terminal is at ground 
(-). Connect the probe to the center 
terminal on the pot and check for a low - 
frequency tone. Turn the pot. increasing 
the voltage until the tone just quits. 
Measure this voltage: dt should be 
between 0.4 and 0.6 V. Increase the 
voltage further until a high-pitched tone 
just starts. Measure this voltage. It 
should be between 1.7 and 2.0 V. 

If your probe triggers within these 
limits it is functioning correctly. If it 
does not test correct, check for proper 
value resistors in R I, R2. R5 and R6. 

If the probe does not make any 
sound, check ICI, Q I and Q3. Also 
make sure DI and D2 are connected in 
the right direction. 

Using the probe 
After attaching the tone probe to a 

power source. touch the probe to each 
of the leads of the integrated circuit 
being checked. A high-pitched tone will 
he heard if there is a high-level signal (2 
volts): a low-pitched tone will be heard 
if there is a low-level signal (0.8 volt). 
No tone will be heard if the signal is 

between these Iwo voltages. To check 
the tone probe. touch the end of the 
probe to the Bi- source-a high-pitched 
tone should be heard. R -E 
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An in-depth look at two rhythm generators designed for 
electronic organs, new microcomputer boards and a programmable 

scientific calculator plug-in board are featured this month 

KARL SAVON 
SEMICONDUCTOR EDITOR 

SOME YEARS AGO I PURCHASED A FAIRLY DELUXE SOLID-STATE ELEC- 
tronic organ. Solid-state meant that all the active devices in the 
instrument were transistors. The IC was not yet a reality. There was 
still a good crop of tube jobs around at the time. Oh boy! This was the 
epitome of home music making: it even had a little box in its innards 
that put an alternating -note xylophone into the percussion lineup! 
Press enough tabs and even a simple single -note melody line played in 
some semblance of cadence impressed the uninitiated. 

With a couple of weeks or months of developmental ground work, 
you (or better still an organ manufacturer) can now take a handful of 
IC's and put together a tone and percussion generator that gives the 
older units a run for their money. The performance output per dollar 
of parts is unprecedented, even with continuing inflation. 

The rhythm generator has always been an exciting add-on or add -in 
to the organ. Inability to play in time is a common fault of many 
amateur musicians. If they want to stop for a few heats to figure out 
that next chord, they simply do so and nothing much happens. Try to 
play with a group or listen to yourself on a tape recorder and you 
immediately know that you're doing something wrong. The rhythm 
generator is a big help in this situation. It acts as a metronome and 
forces you to learn to keep an even tempo. The first time you try to 
play along with one of these gadgets you may be in for a rude 
awakening. 

At the time I bought my instrument, rhythm generators were 
expensive discrete multiple stage shift -register gizmos with slews of 
decoding diodes. switches. and wire. 

Well, the IC rhythm generator has arrived. Ever-expanding 
memory products and technology have brought prices down to where 
consumer product makers are using them. The products will do new 
tricks and the manufacturer's costs are usually reduced. Toss the 
rhythm generator in with other music and standard monolithic 
devices and you can build an amazingly versatile wonder in a 
deceptively small container. Frequency dividers, flip-flops. and oscil- 
lator chips are natural additions to the mix. 

Integrated rhythm generators 
American Microsystems Inc. and more recently SGS-ATES Semi- 

conductor Corporation have announced rhythm generators designed 
specifically for organs and other electronic instruments. These are not 
conglomerations of standard digital circuits but one -chip devices with 
only one application in mind. 

Both manufacturers' devices are largely read -only -memories with 
the various rhythm patterns embedded in their cells. Supporting 
circuitry reacts to input controls and supplies the independent 
instrument outputs. 

The AMI S9660 will drive seven rhythm instruments-that is, seven 
different. usually percussion simulation generators such as electronic 
versions of drums, cymbals, or hells. The rhythm pattern is 64 bits 
long-a unique nonrepeating 64 -count sequence can he generated for 

each of seven selected rhythms, for each of the seven instrument 
outputs. 

Figure I is the block diagram of the AMI S9660. One of the most 
fundamental things that must be done on the chip is to generate the 
64 separately decoded beats for the maximum length rhythm pattern. 
That is done by a six -stage counter which is fed from a divide -by -two 
and an on -the -chip oscillator that is externally frequency controlled 

H1 - - H7 

VOICE 
DRIVERS 

Om- 
Dm- 
Om- 

F7 O' VOICE 
BUFFER 

V00 

7 

PATTERN ENABLE 
ROM 

F BLANK. 
ING 

1K 
20K 

RESET BUFFER 
& BLANKING 

LOGIC 

6 -STAGE 

t 
1 

COUNTER 

CLOCK GEN 
121 

H3-30 Hz 

OSCILLATOR 

250F 

64 t 
VOICE ENABLE 

PROM 

RESET PROM 

69 

BEST NUMBER PROM 

69 ? t 
1 OF 64 

DECODER 

t 
METER DECODE 

vss 

FIG. 1-AMI S9660 BLOCK DIAGRAM. 

AB OK 

METER 



over a 3 to 30-liz range. Terminal RC connects from the oscillator to 
the external resistor -capacitor frequency determining network. Base 

current to an external PNP transistor from terminal DC (dump 
charge) discharges the capacitor during the oscillator cycle. The six - 
stage counter steps through 64 independent states. (This maximum 
number of states is simply calculated as two to the sixth power.) There 
will he 64 different combinations of ones and zeros showing up in the 
counters six stages. It is the job of the 1 -of -64 decoder to detect and 
produce an independent output for each of these 64 counter states. 

The counter has 12 inputs, one for each complemented and uncom- 
plemented stage of the counter, and 64 outputs. Each of the outputs 
activates one word in a 64 -word read-only-memorv. For this discus- 
sion. read -only -memory is synonymouswith PROM. The memories 
are programmed during processing by using specially prepared 
masks. 

Enough flexibility is built into the chip to generate all common 
rhythms. A 64 -hit count is just not right for many of them. so the 
generator must he able to change the maximum sequence length. The 
S9660 has live mask programmable reset options. Normally the fifth 
one is reserved for the 64 unshortened count. These reset option. are 
stored in a portion of the ROM. After programming. the five reset 

options are selected by the ABDK meter input terminals. y,, (ground) 
is connected to one of the four terminals to select the first four meters. 
If none of the leads are activated the default 64 -bit count is 

implemented. 
Typically the timing could he programmed as follows: A might he 

34 time. A total of 36 hits can he broken into 9 hits for each of 4 

measures. Three hits are assigned to each of the three heats per 
measure. The idea is to provide the maximum possible hits -per -heat 
for each meter within the 64 -hit limit. consistent with the intricacies of 
the final rhythm. If B were set for ,4 time. 2 measures could he 

separated into 20 hits each. The number of hits in each measure must 
he a multiple of 5 in this case. This allows four hit divisions for each 
of the 5 heats. allowing timing outputs at 1/iN-note intervals. I), 
programmed for 6/8 time. could have a total 48 -bit count with again 4 

hits assigned to each heat. in this case 6 beats per measure. K could 
also he 3/4 time like A hut with 4 hits /heat. A 48 -hit sequence is 

required by 4 measures x 3 heats/ measure x 4 bits/heat. And finally 
the full 64 count selected if all inputs are unconnected might he 4'4 
time with 4 hits/beat. 4 measures. 4 heats/measure and 4 hits, heat: 
4 x 4 x 4 = 64. 

At this point the decoded sequences have been generated and the 

device trust he able to select the particular rhythms and generate the 

seven outputs. 
Each of the 64 programmed words in the voice -enable PROM 

contains in its ones and zeroes the binary information as to which of 
the seven instrument outputs is to he activated at which of the 

maximum 0164 counts. Each of the seven instruments may contain an 

entirely different and independent rhythm as desired. 
The seven I1 inputs address the pattern -enable portion of the ROM. 

A pattern is selected by applying V to one of seven pins. The voice 
buffers are fed by the selected programmed ROM patterns. An 
interesting feature is that the rhythms may he combined by overlaying 
them by enabling more than one pin at a time. Overlayed outputs are 
logically OR'ed so that an output occurs when at least one of the 
overlapped patterns is enabled during a particular interval. The 
output voice drivers interface with transistors and provide low - 
resistance paths to V when activated. 

When held at V12D the C reset input holds all outputs off. Applying 
the supply voltage starts the count at its beginning. This feature can 

he used as a synchronized trigger connected. say. to an organ -pedal 

sensing circuit. 
The S9660 is built with AM I s ion -implant process. Starting out 

with the standard P -channel process. hyo ion implant steps are tacked 
on. Transistor thresholds are reduced to -1.5 volts by the first implant. 
Power consumption is reduced and TTL compatible input and 
outputs are the result. Constant -current load devices with +3.5 volt 
thresholds are selectively produced with the second implant. Higher 
speeds for the same current are possible with constant current loads. 
Accurately controlling threshold (the gate -to -source voltage at which 
the channel begins to turn on) increases the yield. Yield refers to how 
many of the pellets processed turn out to be good ones at the end of 
the line. 

Internal pull-up resistors to V00 are provided on all inputs except 
the oscillator input. The S9660 conies in a 28 pin dual -in -line package. 
The V00 supply is operated hetween 8 and -13 volts. 

A particular set of IC rhythm sequences is programmed by 
punching 54 IBM cards. Five cards are punched for the five reset 

short count inputs (N.K.D,B,A). Seven cards are punched for each H 

rhythm select input. Each of the seven cards for each 11 input contains 
the sequence (64 hits or less) for each instrument plus identification 
recognized by the programming machine. So these last cards total 
7 x 7 plus the other five for the total 54. 

Resides the S9660. AMI makes a number of other music -oriented 
products. The S2555 Music Frequency Synthesizer generates seven 
notes of the equally tempered scale. dividing down a 2.1 \11íz input 
clock. The S2556 used with the S2555 supplies the other six notes of 
the scale. The equally tempered scale is the widely adopted harmonic 
compromise system. The same thirteen frequencies per octave can he 

used whatever the key. 
American Microsystems Inc. is located at 3800 Homestead Road, 

Santa Clara. CA 95051. 

An offering from SGS-ATES 
The SGS-ATES \1252 and M253 are similar monolithic circuits. 

The M252 has a 3840 -hit PROh1. which Sill store 15 rhythm patterns 
for eight instruments. Since the patterns may be up to 32 heats each. 
this calculates to 15 X 32 x 8 = 3840 hits. The M252 will store 12 

rhythm patterns for the same 8 instruments and 32 heats. and so uses 

a smaller 3072 -hit memory. 
The interesting thing is that the smaller memory device is packaged 

in the bigger DIP! The M252 comes in a 16 -pin DIP but the M253 is 

mounted in a 24 -pin package. The reason is that the \1253 has its 12 

patterns selected by connecting the input pin for the pattern to 
Vss. Only one terminal is enabled at a time so 12 terminals are tied up 
in the process. This is simple for the user because all he does is 

provide an encoded series of SPOT pushbuttons. Double -throw 
switches are needed to return the unused inputs to VC;0. The N 252 
with 15 rhythms uses binary coded 1-2-4-8 weighted select inputs. 
Four terminals then select the full 15 combinations. The difference 
between the 12 and 4 -pin input terminal count is 8. precisely the 
difference in pins between the 16 and 24 pin packages. 

Both devices are either purchased with standard patterns 
programmed in or are specially mask programmed to a user's 
preference. The standard version of the M252 includes the following 
rhythms: Waltz. Tango. March. Swing. Slow Rock. Rock Pop. 

Shuttle. Beguine. Cha Cha. Samba. 1lossa Nova. Jazz Waltz. Foxtrot. 
Mambo. and Bajon. The 253 in its standards version leaves off the last 

four and adds the Rhumba. 
Both the \1252 and M253 use external clocks to feed a phase 

generator and a divided stage and then a 5 -stage counter with its 
decoders. The general scheme is similar to the AMI chip. Five stages 

instead of six are adequate because the heat sequence is half as long. 
The decoder controls the read-only memory and the reset logic. Mask 
programming can shorten the 32 counts to 24 only. Other shorter 
counts are implemented by using output 8 to reset the counter. It will 
simultaneously generate a downbeat and reset signal. a single beat. 
which shortens the sequence to the number count at which it 

occurs. 
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Fig. 2-SGS-ATES MODEL M252 rhythm generator. 

Figure 2 shows a typical setup of the standard content N1252 device 
with the suggested external instruments. If space separation for stereo 
effects is desired. the instruments can he split and summed differently 
into two or more amplifiers rather than the hookup shown. By 

combining two chips. the number of rhythms. the number of instru- 
ments. or the total number of heats can be extended. 

Figure 3 shows the rhythm extension scheme. The 1-2-4-8 encoded 
inputs feed the corresponding terminals on the two chips in parallel. 
A coded 16 -weight input is added to give the extended control. Thirty 
rhythms require five hits to control them since 24 is only 16. The 
added input simply selects which of the chips is to he activated. Both 
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reset Inputs are fed through diodes but chip -1 has an inverter in its 
reset path. This way one device is held at reset and the other allowed 
to operate, depending on whether the 16 input is high or low. To 
increase the number of rhythms with the M253. which is not binary 
coded, the two chips are operated with their outputs paralleled. The 
inputs are renumbered from I to 24 and no further select logic is 
needed. 

The number of instruments can be increased by operating the two 
devices' clock inputs in parallel. resetting them at the same time and 
clocking them with the same generator. keeping them phase -locked. 
Rhythm programming is different for the two circuits so there are 
eight different instrument patterns from each chip for a total of 16 in 
all. 
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Figure 4 details the count lengthening scheme. A maximum of 64 
beats is possible. The idea here is to let the two generators work 
sequentially. One-half of a 4027A dual J -K master -slave flip-flop is 
used to hold one generator reset while the other goes through its 32 
counts. The flip-flop then changes state and the other rhythm 
genera or takes over with its 32 -bit sequence. Isolation diodes (D2 & 
1)3) are connected to the flip-flop clock input from the reset terminals 
of each generator. It is the reset signal at the end of the 32nd pulse 
that signals the termination of one sequence and toggles the tlip-tlop. 
Since the output devices are open -drain and normally off, the eight 
instrument outputs on chip -I can be wired directly in parallel with 
those on chip 2. 

Mask programming information for the SGS-ATES circuits are 
written into a truth -table form. A table is filled out for each 
instrument. with 8 columns. one for each instrument. 

Standard +5 and -12 -volt supplies are used and maximum current 
drain is 15 mA. ON output resistance is less than 500 ohms. Down- 
beat trigger signals are available on the external reset/down-beat 
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RHYTHM ON A CHIP-THE M253. 

terminal. Driving a lamp from this signal gives visual indication at the 
start of each sequence. 

I' -channel silicon gate processing is used and both ceramic and 
plastic packages are available. Small -quantity prices for the M252 and 
M253 are $15 and $19.50 respectively. The prices drop by a third for 
quantities between 100 and 999. Further information is available from 
SGS-ATES Semiconductor Corp., 435 Newtonville Avenue, Newton- 
ville, Mass. 02160. 

Microprocessor news 
Martin Research. authors of the book Microcomputer Design, offer 

a set of PC boards which form a bus -oriented system so that any 
board may be plugged into any position on the bus. If you want to 
expand the system you add the board at the next empty slot. This is 
the same sound philosophy used by some well-known minicomputer 
companies. 

They have a Mike 2-1 CPU Board. which holds the 8008 chip. a 
crystal -controlled oscillator, and the timing generation circuits. The 
Mike 2-20 Console Board has six seven -segment displays and a 
twenty -key calculator -type keyboard. The output display can be read 
in octal, decimal. or hexidecimal (base 16). The Mike 2-3 PROM/ 
RAM board holds IK of RAM and 2K of PROM. 

MR's basic system uses 256 words of RAM and 256 words of 
PROM. It is preprogrammed with the Mike 2 monitor that is used to 
write instructions into and read instructions from any location in 
memory using the keyboard. 

The Mike 203A. which includes the 8008 microprocessor sells for 
$269.95 in kit form and $319.95 assembled (and tested). For details 
write to Martin Research. 1825 S. Ilalsted Street, Chicago, IL 
60608. 

Scorpia Laboratories SC -440 
This is an externally programmable scientific calculator plug-in 

circuit board that interfaces with TTL. It works with ASCII inputs 
and has multiplexed BCD outputs. It can be used tied to instrumen- 
tation for data -reduction tasks that do not need the complexity of a 
microcomputer and the necessary software. In effect the software is 
built into the calculator chip. Or it can he a microcomputer satellite as 
a hard -wired data -reduction peripheral. Keyboards, accessory RAM/ 
ROM memory cards, a low-cost cassette. a 31/2 digit DVM/DMM and 
a 40-Mllz frequency counter are being developed. 

Scorpia's SC -441 is a 42 -pin module designed to interface instru- 
ments with BCD outputs. such as digital voltmeters or clocks with 
microprocessors on 4. 8. or 16 -hit data busses. It also allows retrofit- 
ting BCD instruments to become remotely controlled transmitters. 
using the recently standardized Universal Interface Bus. 

It is useful in reading and storing in memory the time of the 
measurement as well as the readings of temperature, pressure. flow. 
liquid level or ph. The SC -440 is also useful in security alarm and 
payroll computing systems. 

The SC -440 costs $300 in single units and drops a third over 50. The 
single unit price of the SC -441 is $100. Scorpia Laboratories Inc., 46 
Liberty Street, Brainy Boro Station. Metuchen, N.J. 08840. 

Calculator display drivers 
National's DS8864 has nine independent LED digit drivers that will 

sink up to 50 mils from a common cathode display operating in a 
multiplexed mode. Drive current is typically 0.9 to 1.2 mA, which will 
interface with most MOS calculator chips. The LED to MOS interface 
chip also includes a battery -condition sense circuit that lights up the 
leftmost decimal point when the battery is low. R -E 



Lightning 

protection 

Be safe rather than sorry 

JACK DARR 
SERVICE EDITOR 

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 he 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 fork, NY 10003 

R -E's Service Clinic 

THERE'S AN OLD SAYING THAT GOES: 

"Lightning never strikes twice in the 
same place; because when it hits the 
second time. the place isn't there any 
more". Unfortunately, in solid-state cir- 
cuitry, this isn't true. We're running into 
more repeated failures of the same parts 
due to lightning transients than ever 
before. This is the bane of designers' 
and technicians' lives. One harried tech- 
nician wrote us a pitiful story of having 
replaced the same IC in a well-known 
make six times under warranty, and 
twice after the warranty ran out! 

Unfortunately, there isn't any such 
thing as a true "lightning arrester". The 
only thing these gadgets can do is shunt 
the current off to ground through a 

small arc -gap, destroying themselves in 
the process. In the case of a direct hit. 
it's just too bad. The current is so 

tremendous that the place literally isn't 
there. I've seen a 6 -inch square heavy 
ceramic fuse block, two big fuses, the 
brass holders, and everything except the 
ends of the wires completely disinte- 
grated after a lick like this. (This 
occurred in a radio transmitter atop a 

mountain.) The cabinet looked as if 
someone had thrown about 5 pounds of 
flour in it! 

However, for the smaller hits that 
cause sharp line -transients, we can help 
things a little. We can't stop them but 
we can hold the damage down quite a 

lot. There are devices that will help. 

Chassis modifications 
One of these is the super -fast action 

varistor, such as the GE -750 from 
General Electric, that is connected 
directly across the AC line where it 
comes into the chassis. These are 
specially designed metal -oxide devices 
and are called GE-MOV varistors. In 
normal operation. they have a very high 
resistance so that they have no effect on 
the circuit. When a transient spike 
comes along, they break down very 
quickly and become a short circuit 
across the line ("crowbar" effect). G -E's 
Application Note on these gives a 

response -time of less than 50 nanosec- 
onds for the type V I3OLA I . 

That's one: another method recom- 
mended by set -makers is the installation 
of chokes in the AC line. The idea of 
these is to offer a high resistance to very 
sudden changes of current, such as a 

transient spike. Bypass capacitors to 

ground are also used for the same 
reason; they provide a low -impedance 
path to ground for the spikes. 

Zenith has a set of recommendations 
for problems like this. In their 19DC12 
and 23DCI4 chasses, they tell you to 
replace the original line chokes (95- 
2920) with one of higher inductance. 95- 
2964. In Issue 72-73 of Tech -Topics, they 
also recommend moving some of the 
low-level leads going to the 9-97 color 
module-one of the parts that have 
suffered repeated damage in areas 
where thunderstorms are frequent. It 
looks to me as if they are figuring on 
reducing the chance of the spikes being 
coupled into the module circuit by inter - 
lead capacitance. 

Paraphrasing the instruction for this, 
several leads of the control plug and 
socket are changed. This requires the 
use of an 868-2 (Molex HT -1010-2B) 
pin -extraction tool. For the I9DC 12 

chassis. here are the changes (Fig. I) 
that should be made: 

17) (4) 11) 

(8) (5) (2) 
19DC12 CHROMATIC 
CONTROL PLUG 
(LEAD ENO VIEW) 

19) 16) (3) 

FIG 1 

I. Remove the orange wire from pin 4 

and place it in the empty pin -10 posi- 
tion. 
2. Remove the black wire from pin 13 

and place it in pin 4. 

3. Remove the green wire from pin 5 

and place it in pin 12. 

4. Remove the blue wire from pin 6 and 
place it in pin 13. 

(1 and 2 in the original layout are the 
leads to the AC switch. The leads on 5 

and 6 go to the color circuits, and for 
goodness sake don't forget to change the 
leads in both plug and socket! It would 
also be a good idea to stick a note on the 
chassis saying that this modification had 
been made!) 

(10) 17) (4) (1) 
23DC14 CONTROL PLUG 

(11) 181 15 12) (LEAD END VIEW) 

(12) (9) (6) (3) 

FIG 2 

In the 23DC14 control plug (Fig. 2) 
these changes should be made: 
I. Remove the white -green wire from 
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pin 4 and place it in the empty pin 7 

position. 
2. Remove the black wire from pin 10 

and place it in pin 4. 

3. Remove the green wire from pin 5 

and place it in pin 10. 

4. Remove the white/black wire from 
pin II and place it in pin 5. 

5. Remove the violet wire from pin 6 

and place it in pin I I. 
Be sure to get the right plug in the 

23DC 14. This is P203. which is the /2 - 
pin connector and not the I5 -pin 
"Secondary Control Plug" P204. 

Other manufacturers have similar 
"fixes" for these problems, for they've 

all run into them. If you have trouble, 
check with the nearest distributor for 
the brand and ask them what the factory 
recommends. If you can't get anything, 
you might go ahead and add the GE- 
MOV varistor and the bypass capaci- 
tors. as well as the chokes in the AC 
line. I've always been a "belt -plus - 
suspenders" man: a bit extra can't 
hurt. 

Antennas 
Cable systems are usually pretty well 

protected against lightning. The spikes 
have to travel through so many things 
that they dissipate before they get to 

Cad 

International's 
6024B 40 Channel 
CB Frequency Meter 
Secondary Frequency Standard 
Signal Generator 
Power Meter 

The 6024B provides three test in- 
struments in one convenient case for 
professional servicing on all makes 
of Citizens Radio transceivers. 

1. Secondary Frequency Standard, 
26.965 to 27.405 MHz, and 27.235 
to 27.405 MHz. Counter circuit 
zero to 2500 Hz. 

2. Signal Generator 26.965 to 27.405 
MHz. 

3. Dummy Load/Power Meter, up to 
5 watts. 

Complete with connecting ca- 
ble, dummy loan, rechargeable 
battery and charger. 

$425. 
Cat. No. 035311 

International Crystals 
are available from 
70 KHz to 160 MHz. 

Write for information. 
1CM 
M/S Dept. P.O. Box 32497 
Oklahoma City, Okla. 73132 

INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee / Oklahoma City, Okla. 73102 
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you. However, if the set is used with an 
outside antenna. there are several things 
that must be done to make it as safe as 

possible from damage. 
For the most important. the mast or 

tower must he well grounded. Drive at 
least a 4 -foot ground rod and tie or bolt 
this to the mast. There is a very handy 
thing available that I wish I had when I 

was putting up antennas. This is a 

combined base and ground -rod. It's 
driven into the ground up to the flange, 
and the mast simply dropped over the 
stud on top. Since practically all anten- 
nas are well-grounded by the mounting 
bolts, a properly installed mast makes a 
very good lightning rod! 

The other essential is a good UL 
approved lightning arrester, which 
should be mounted on the wall as close 
as possible to the place where the lead- 
in enters the house. If this is close to the 
bottom of the mast, you can use this 
ground. If it's more than a few feet 
away, drive another ground rod directly 
below the arrester and run a short heavy 
ground wire to it. 

One more precaution. If a certain 
location seems to get more than its share 
of lightning damage. check the ground- 
ing of the AC line at the point where it 
enters the house. There should be an 8 - 

foot ground -rod directly under the 
"service entrance" box. These ground 
rods are sometimes hard to drive all the 
way. Some careless workmen have been 
known to drive them only about 24 - 
inches and hit a rock. Then they cut off 
the top of the rod and go away! This is 
not sufficient grounding for protection. 
(Ask me how I know. I did this. and 
lightning promptly hit the place and 
scattered the motor of my water -pump 
all over the basement! The well -casing 
made a good ground! There is now a 
full 8 feet of ground rod at my place: I 

had to drive three of them before I got 
one all the way in through the rocks but 
it's there and we haven't had any more 
of this kind of trouble.) 

There is only one really effective way 
of eliminating lightning damage: pull 
the line plug and disconnect the anten- 
na! This is quite safe. unless you take a 
direct hit on the house. If this happens. 
you will have so many other worries. 
you'll forget the TV set! R -E 

reader 
questions 

LOSS OF VERTICAL SWEEP 
I've got a black -and -white portable with 

no vertical sweep at all. I want to make a 

quick -check of the vertical output trans- 
former and yoke. Can I use a separate 
6.3 -volt filament transformer to feed a 

signal into the output tube? This set has a 
serles heater string.-J.G., Arlington, VA. 



If you feed the test signal into the grid 
of the vertical output tube. OK. If you 
feed it directly to the plate. either 
disconnect the plate voltage or use a 

good-sized blocking capacitor (0.25 or 
0.5 µF.) 

ALTERNATOR WHINE IN STEREO 
We're running into problems with ster- 

eo tape players, mainly in GM cars where 
the player is mounted on the left side of 
the dash. It seems to be a three-phase 
ripple loaded with harmonics, from the 

alternator, and coupling into the tape - 
player. Have you heard of this problem 
before?-J.H., Orangeburg, SC. 

I've run into this a long time ago in 
two-way radio receivers. We just called 
it "alternator whine". and it is pretty 
hard to get out. We finally made up 
some L-C filters enclosed in metal 
boxes connected this in the line from the 
alternator output. This killed it. 

You can get these filters all ready 
made now: J.W. Miller C -503-E. and 
others. I'm pretty sure these are L-C 
filters and not difficult to install. 

LOSS OF WIDTH 
The picture is perfect on this Zenith 

16H27, but it isn't wide enough. I've 
checked all of the regular things; new 
tubes and so on. No go. The drive voltage 
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21 million Americans have high 
blood pressure But 50 percent of 

those who have it. don't know it 

When blood pressare goes higher 
than it should. and stays high ii sets 

the stage for heart attack or stroke 

Most cases of regir blood pressure 
can be controlled with drugs and 
other advances in treatment That's 
why you should see your doctor reg- 
ularly Only he Can tell it you need 
help 
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WARMER SPRAY FOR 

MORE CLEANING POWER 

TUN -O -WASH has long been the indus- 
try standard In tuner degreasers. Now, 
it's better and more economical than 
ever. 

No, we haven't tampered with the fam- 
ous TUN -O -WASH formula. That's too' 
good to change. What we have changed 

Is the propellant. We now use carbon 
dioxide (CO2) as a propellant. This per- 
mits us to fill the can with 97% active 
ingredients, compared with only 65% ac- 

tive ingredients before this development. 
The can is the same size, but you get 
more cleaning power for your money. 

There are other advantages to using 
CO, as a propellant. FIRST, the spray 
comes out 10° warmer. Everyone knows 
that heat increases solvent action. SEC- 

OND, the particles of solvent come out in 
larger drops, making for a wetter spray. 
And, finally, CO2 enables us to maintain a 

uniform 70 pound pressure until the can 
Is completely empty. 

This is another first from the elec- 
tronics Industry's leading chemical man- 
ufacturer. 

CHEMTRONICS 
INCORPORATED 

45 HOFFMAN Ave.. HAUPPAUGE, N.Y. 11761 (516) 5E2.3322 
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THERE'S A 
BETTS A" 

Energy shortages tell us we 
have to change our driving style. 

Now! It doesn't 
mean we have 

to go back to 
horse and buggy 

days. But it 
tyt does mean we 

have to make 

á. 1= 

every drop of gas give us the 
most go for our money. Anyone 
with horse sense knows that a 
well -tuned car gets better mileage, 
and in times of fuel shortages, 
better mileage means a lot. 

The Mark Ten B Capacitive 
Discharge System keeps your car 
in better tune so it burns less gas. 

Usirg Mark 
Ten B is more 
than horse 
sense. It's the 
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OGO. 
smart move under the hood, helping 
a nation survive an energy crisis 
and keeping you on the road. Delta 
Mark Ten. The best way to go. 
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r, DELTA PRODUCTS, INC 
One Delta Way, Dept. RE 
Grand Junction, Colo. 81501 
(303) 242-9000 

I want to know more about Mark Ten COI's. 
Send me complete no-nonsense information on 
how they can improve the performance of my car. 

Name 

Address 

I City State lip 

L_ _._-_-__ _ _ _ _ 
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from the horizontal oscillator is low, and 
the oscillator plate voltage is too. B + 
seems to be OK. In fact, the + 265 -volt 
source that feeds the horizontal oscillator 
reads + 300 volts. This should be easy, 
but it isn't!-J.M., Marina del Rey, CA. 

Old Saying: "Ought to he ain't is!". 
Sometimes I think there's no such thing 
as an easy one. Let's see. 

Your grid drive to the 6DQ6 is low 
and this could cause it: low plate voltage 
on horizontal oscillator may he the 
cause. This stage is not fed from the B+ 
265 -volt source: it's fed from the boost, 
which should be +700 volts. Check the 
damper stage. particularly the boost 

capacitor. Also: there is a tricky one in 
this chassis. Check that 40-µF electrolitic 
capacitor on the cathode of the 6DQ6. If 
this is open. you'll get a degenerative 
feedback that will reduce the output. 
Scope it to make sure. 

TOO MUCH RIPPLE IN PICTURE 
I wrote you before about checking the 

excessive ripple in the picture of a 
Gambles TV2-3701 black -and -white 
TV. You suggested checking ripple on 
the power -supply filters. That was it! I 

had to add 80 IF of extra capacitance to 
get rid of it! Works now. Thanks.-J.W., 
Hastings, MI. 
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Complete BugboW' library. 
Now only $43.95* including the new BRS-1 on the 555 Timer. 

In a world crawling with bugs, it's 
good to have the Bugbooks by 
your side. Good to have just five 
books dedicated solely to teach- 
ing you digital electronics . . 

from ground zero on up. From 
fundamental logic and memory 
experiments to interfacing with 
microprocessors. The Bugbooks 
are E&L Instruments' pioneering 
approach to mastering today's 
pulse -quick world of micro -elec- 
tronics. With an approach that's 
simple and straightforward. Clear. 
Complete. Well -illustrated. And as 
fresh as tomorrow's circuit de- 
sign. In all, some 1500 pages. 
They're the Bugbooks. Don't ven- 

ture a step farther into the world 
of digital electronics without them. 
Because the place is crawling 
with bugs. 
E&L's complete library of Bug - 
books is now available through 
local computer stores. These 
stores also carry E&L's full line 
of breadboarding and microcom- 
puter equipment. Stop in today 
... and start going bugs. 

-Iº® E&L INSTRUMENTS, INC. u I 61 First Street. Derby. CI. 06418 
(203) 735-8774 

Dealer inquiries invited. 
'Suggested resale price U.S.A. 

CIRCLE 64 ON FREE INFORMATION CARD 

EXCESSIVE WIDTH 
The raster In this Sylvania D05-14 is so 

wide that I can see only 8 vertical lines of 
a crosshatch pattern! All of the DC 
voltages seem to check out all right. I 
tried reducing the screen grid voltage of 
the horizontal output tube. That didn't 
work!-C.M., Diamond Bar, CA. 

Well, there went one of my favorite 
ways of reducing excess width! So now 
what? In several cases this chassis has 
shown excessive width if that VDR from 
the pin -3 cathode of the 6CL8 high - 
voltage regulator tube to ground goes 
had. This is part No. 38-15257-9. 
Replace with exact factory duplicate: 
couldn't find a listing on it. 

120 -HZ HUM BARS 
If you see two hum -bars in the 

picture. you have a bad filter capacitor- 
right? Not Always! I had them in an old 
tube -type Sears color TV set. Checked 
all electrolytic capacitors by substitution 
revealed nothing. Scope showed the 
typical "writhing" ripple with one hump 
crawling up the other. The peak -to -peak 
amplitude of this ripple wasn't too had, 
either. 

So; what is it? The filter choke is 
shorted. Not to ground. but the windings 
were shorted. After finding this, I 

remembered that I had found the same 
thing in an RCA about a year ago! 
Watch for this. 

Thanks to Leon Caldwell, Caldwell 
TV. Mena, AR. 

HIGH -VOLTAGE FLUCTUATION 
This RCA CTC-22 chassis has a 12CT3 

damper tube instead of the solid-state 
device used in others. The high -voltage 
fluctuates oddly; It will be going good, 
then for no apparent reason it'll bloom 
and then go black. The high -voltage 
drops to about 4kV. Cathode current of 
output tube holds steady at about 180 
mA. I suspect the pulse regulator. New 
.tubes no help. Any ideasT-W.L., Fair- 
mont, WV. 

I believe I'll go with you. Check that 
little capacitor from the plate of the 
I7KV6 regulator to the screen. I don't 
know exactly what it's for but I suspect 
it somehow. 

(Feedback: That was it! I took it out, 
checked it and it was had. Seemed to 
have gone up in capacitance from 15 pF 
to about 28-30 pF. Replaced it and the 
thing works. How did you know?) 

(I guessed!) 

GREEN RASTER 
This G -E CA chassis has all kinds of 

infermittents! Horizontal bars on the 
screen, the raster turns green and finally 
you lose focus, high -voltage and every- 
thing. Ill pull the high -voltage lead to the 
picture tube, the high -voltage comes 
back. Found that when the problem 
shows up, the picture tube grid voltages 



all jump up to about + 400 volts. Checked 
the blanker and other stages, no luck. I'm 
learning, and any help will be appre- 
ciated.-L.M., Hopatcong, NJ. 

You'll learn, all right! This is kind of 
a tough one to start on. though. Now: 
you have found the cause of the symp- 
tom: now look for the cause of the 
cause. This will probably be one of two 
things. The basic cause is something that 
kills the plate current of the color - 
difference amplifier stages. 

Check these: one, the 270 -ohm 
cathode resistor of the difference - 
amplifier stages. This is common to all 
three and if one end has a had solder 
joint, it opens the cathode circuits. Two: 
in these chassis, the heater supply for 
both difference -amplifier tubes goes 
through a wire jumper on top of the PC 

board. Check this for a bad solder 
joint. 

WIDE SCANNING LINES 
There are 5 or 6 horizontal lines in the 

center of the raster in this E0-2 Sylvania 
that are much wider -spaced than the rest. 
Vertical adjustments do nothing. Oddity: 
rolling the picture downward, the wide - 
spaced lines stay where they arel Could 
this be the deflection yoke?-G.D., San 
Juan Capistrano, CA. 

Try turning the horizontal hold con- 
trol on a blank raster. If this affects the 

position of these lines, suspect some- 
thing in the pincushion circuitry. There 
is a resistor, R377, shunted across the 
pin -transformer that may be bad. 

HALF A PICTURE 
Here's a confusing one! I have the right 

half of the picture on the screen in this 
Magnavox T-940 chassis. The trouble is 
that the right hall is on the left side of the 
screen and the right hall is blank! Not 
blank, but black; no raster! Any sugges- 
tlons?-H.S., Universal City, TX. 

I have a silly cartoon over my desk on 
exactly the same problem! While the 
Professor is trying to figure out what's 
causing it. his wife pushes the cabinet to 
the left; this centers the picture! I don't 
think this is what's wrong here. (Did you 
try it. though? Never can tell!) 

OK: Seriously. This chassis uses a 

pair of diodes in the horizontal center- 
ing circuit, with the centering control 
across them. This is in the horizontal 
deflection yoke circuitry. It sounds as if 
the raster is being deflected far too 
much to the left. Check the diodes. the 
bypass capacitors and the control itself 
for an open circuit. One of these has 
gone, I'd say. 

MULTIPLE PROBLEMS 
I changed the picture tube in this RCA 

CTC-16; now I've got several problems! 

Picture is dim when first turned on, but 
comes up to normal brightness after a 

few minutes. Contrast is poor; AGC has 
very little effect, color is odd, and for a 

last one, the horizontal hold is very 
touchy. It falls out of sync, but it can be 
restored by just touching the hold control. 
Give me some hints as to what's doing 
this!-J. C., Ft. Worth, TX. 

You've got problems. and the prob- 
lems have got problems! For openers, I 

believe I'd ignore the others and fix the 
horizontal hold problem. You just might 
clear up a whole lot of them when you 
do. All of the rest could he due to 
incorrect phase of the horizontal oscilla- 
tor! 

Suspect the AFC diode unit first. 
Replacement is the fastest way. If this 
doesn't get it, check the PC board 
conductors and that little 51-pF cou- 
pling capacitor from the sync separator 
to the AFC diode unit. 

VERTICAL OUTPUT TRANSISTOR 
I need a replacement for the vertical 

output transistor in a G -E UA-4104 WD. 

There was another type in it. Can't find a 

substitute. What will do this?-J.l., High 
Point, NC. 

The original is a G -E ESI5X91. An 
RCA SK -3104 or Motorola HEP S5015 
should replace it. Same spec's and 
plenty of voltage rating. R -E 

TIGER .01 
Introduced three years ago, our "Tiger .01" is still one 
of the finest amplifiers available in its power class. Thís 
amplifier introduced our 100% complementary circuit 
which has become a standard feature in many of the 
better amplifiers. This combined with an output triple 
produces a circuit that can honestly be rated as having 
less than .01% IM distortion at any level up to 60 Watts. 
Relatively low open loop gain and a conservative amount 
of negative feedback results in clean overload charac- 
teristics and good TIM characteristics. 

Other features are volt -amp output limiting, plus three 
fuses and an overheat thermostat. Despite the "budget" 
price an output meter is standard equipment. Each 

channel measures 4% x 5 x 14. Four will mount in a stan- 
dard width relay rack for four channel systems. 

SPECIFICATIONS 
60 Watts -4.0 or 8.0 Ohm load Minimum RMS from 20 
Hz to 20 KHz with less than .05% Total Harmonic 
Distortion. 
IM Distortion 
Damping Factor 
Hum and Noise 

less than .01% 
50 or greater 20 Hz to20,000 Hz. 

-90 dB 

#207/B Amplifier (single channel) $110.00 PPd 
'It 207/B Amplifier - Kit $ 77.50 PPd 
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Southwest Technical Products Corp. 

219 W. Rhapsody, Dept. FM 

San Antonio, Texas 78216 



KOMPUTER KORNER 
continued from page 32 

user operations and solved most problems 
associated with the subroutine system. The 
main drawback of this method was imposed 
by the semiconductor processing technology. 
\Vith the stack on the same chip as the 
processor. there wasn't a lot of room left. This 
meant that the number of elements in the 
LIFO had to he limited. The result was a 

limit on the amount of program nesting that 
could be performed without tilling the stack 
and losing return addresses. On most proc- 
essors the user was limited to sewn unre- 
turned subroutine calls. This limitation also 
meant that stack usage had to be limited to 
subroutine return addresses alone. This 
denied the user access to mane of the other 
features a stack can provide. 

To solve these two problems. some manu- 
facturers decided to implement the LIFO as 
part of the system main memory. They 
provided the stack pointer and the automatic 
increment decrement hardware. The user 
then supplied the address of the memory 
block to he used as the LIFO. This is 

accomplished by loading the top address of 
the selected memory block into the stack 
pointer. From then on the stack functions 
automatically. 

This certainly solved the nesting problem. 
Most systems have far more memory than a 

property functioning program will ever need 
for subroutine nesting. It also makes the stack 
available for other uses. This allows you to 
use the stack to save registers. pass data to 

and from subroutines. and lots of other 
useful functions. However. there is no such 
thing as a free lunch. If you are going to 
manipulate data in the stack you have to 
balance the stack pointer. 

Balancing the stack pointer simply means 
that it must he pointing to the correct return 
address when a subroutine return is executed. 
Failure to do this can result in Your program 
accidentally using the data you meant to pass 
hack in the stack as the return address. This 
type of error can result in some really inter- 
esting program execution. Balancing the 
stack requires that you pay close attention to 
the order in which data is entered and 
removed from the stack. Under normal oper- 
ations. the data must always he removed in 
the opposite order in which it was entered. 
You must also he certain that no programs 
accidentally write data into the area You has 
reserved as the stack. It is also a good idea to 
make sure the stack doesn't grow too large 
and encroach on other program storage. The 
easiest slay to avoid most of these problems is 
to assign the stack to the top 100 bytes of 
your system memory and leave it alone. This 
will probably he far more stack than you ever 
need and it will save you a lot of time you 
would otherwise hale to spend computing 
exact stack usage. 

Summary 
Stacks provide you with a convenient way 

to solve many design problems. The FIFO 
and LIFO otter different characteristics for 
use in different applications. They can both 
save you much time and make it easier to 
implement a variety of system functions. If 

your computer uses a memory LIFO stack 
for subroutine return addresses. with a little 
practice you will discover ways to use it to 
make your programs more efficient. \Vhether 
hardware or software. the stack is a useful 
ness tool for the designer. R -E 

1977 CB sales will exceed all 
previous years combined 

More CB radios will be bought in the 
United States in 1977 than in all of CB's 
previous 28 years added together, says 
John Sodolski, vice president of the 
communications division of the Electronic 
Industries Association (EIA). He expects 
sales to approach the ten million mark for 
1977, and estimates that retail sales of CB 
radios, antennas and accessories should 
top $2 billion for the year. 

Only about three million CB radios were 
sold between 1958-when the FCC allo- 
cated 23 channels for Citizens radio-and 
1973, when the sudden upsurge began. 
Sales exceeded a million in 1973, then 
doubled each succeeding year, hitting 
nearly five million in 1975. 

Unlike some industry predictors, Mr. 
Sodolski believes that 23 -channel radios 
will continue to be popular, especially 
during the earlier part of 1977, before the 
supply of 40-channel sets catches up with 
the demand. Favorable pricing and the 
realization that the 23 -channel radio satis- 
fies the needs of a majority of the people 
in many parts of the country are the 
important factors that will keep the 23 - 
channel sets moving, he says. R -E 
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WV -518B g"=,'>.0 
$39.95 

All ranges and functions fuse -protected 
against burnout, (Except 5A ac/dc current 
ranges) 
Taut -band meter with 30,000 S2 /Vdc sensitivity 
New, modern styling, tilt stand, high -impact 
case 

¡ 

VIZ makes the industry's most complete line 
of VOMs. 

From our $9.95 Handyman VOM, all the way 
to our new $267.00 31/2 -digit autopolaritymul- 
timeter, VIZ VOMs and VoltOhmysts" are 
rugged, stable, and designed for long life and 
top-notch service. 

There's a VIZ VOM to fit your need. 

See them at your VIZ distributor. 

VIZ Test 
Instruments Group 

e viz 

of VIZ Mfg. Co. 
335 E. Price St., Phila. PA 19144 

6822 

Formerly 

Instruments 
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EQUIPMENT REPORTS 
continued .[on page 34 

hold the penlight? You don't: you hold it 
between your teeth just as you always did.) 

The model 175 is powered by self- 
contained rechargeable batteries. All of the 
very complex "works" are on only two 
hoards, one for the logic. and the other for 
the display. A proprietary LSI 'MOS IC 
performs all of the logic functions required 
by the A/D converter. Due to the extensive 
use of MOS circuitry. the total power 
consumption is less than 1.0 watt when used 
with the AC powered battery charger. and 0.6 
watt on battery alone. The battery is good for 
up to 6 hours of normal operation with a full 
charge. and it can he recharged overnight: 12 

hours. When the battery needs charging. the 

decimal point of the display blinks contin- 
uously! 

The inherent high accuracy of the digital 
multimeter is taken full advantage of here. 
On DC volts. the accuracy is 0.1%. On AC 
volts between 50 Ilz and 500 Hz, the 
accuracy 0.4%. To verify this. a complete set 

of the final test calibration readings is packed 
with every instrument. Specification limits 
are given and the actual test reading logged. 
On the 1,000 volt range of the one we 
reviewed, for example. the spec was +998 to 
+1002 volts. Anywhere between these limits. 
OK. The actual reading was 1,000 volts. Each 
instrument is given a burn -in test for 8 hours. 
and the calibration is then rechecked. 

Everything else is automatic. The decimal 
point is automatically positioned correctly. 
On all DC measurements the polarity indi- 
cator is automatic. As is customary in 
DMM s. the resistance is read out in 1000 

ohms. except for the very lowest range, 100 

ohms. Overrange greater than 100% is indi- 
cated by a blanked display. leaving only the 
decimal point and polarity indicator lit. 

Overload protection is provided as men- 
tioned. If you accidentally go too far while 
reading AC or DC currents, they have 
provided a 2.0 -ampere fuse located inside the 
handle of the red test prod! Just unscrew the 
black tip and the fuse pops out. Be sure to 
use only fast -blow type fuses for replacement. 
A spare fuse and push -on clips are also 
provided. The whole thing-meter. charger. 
test leads and all-can be stowed in a handy 
zipper carrying case. 

There is a small pull-out stand on the 
underside of the case, to raise the front panel 
to an easier viewing angle. This folds for 
storage. A very detailed instruction manual 
comes with each instrument. This gives not 
only the correct method of operation, but a 

circuit description, parts lists. calibration data 
and a schematic with parts layout. 

A very useful little instrument, and very 
reasonably priced for one with this kind of 
accuracy and reliability. R -E 

Heath IP2718 Tri-Power 
Supply 
THE HEATH COy1PANY II S INTHODU( ED QUITE 

a range of power supplies for bench and 

experimental use. A typical example of these 

is their new /P-2718 "Tri-Power" supply. 
This supply is intended for general experi- 
mental work in either analogue or digital 
circuitry. TTL and similar devices use a 5 - 

volt DC power supply. The IP-27/8 has one: 

i 

o p Ma. ! (- "5, 
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regulated by an IC voltage regulator that also 
provides internal protection against overload. 
short-circuits and high -temperature condi- 
tions. Its current or voltage can he read on 
the panel meter. 

For analogue circuits requiring a positive 
and regative I)C voltage. there are two 
completely isolated 20 -volt . DC supplies. 
Each of these has a maximum output of 500 
mA and can he continuously varied from 0 to 
20 volts by the front -panel controls. Current 
or voltage in each supply can be read on the 
meter. These, too, are tightly regulated by 
transistor voltage regulators. The regulation 
is specified as less than 0.1% variation from 
full load to no load. Filtering is good: the 
maximum ripple level is only .005 V (5.0 
millivolts RMS.) 

All three of the DC supplies (one 5 -volt 
and two 20 -volt supplies) are completely 
isolated from each other and from the instru- 
ment ground. They can he tied together in 

continued on page 94 
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FREQUENCY RESPONSE MEASURED AT LISTENERS 
EAR-UNITS MOUNTED IN TYPICAL CAR LOCATIONS 
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eternal speakers sue 
lust [6 sound 

Notice what happens to the high frequen- 
cies? You lose them mounting the average 
CB under the dash. The speaker points 
down into the floor insulation. Sound is lost. 

With the addition of an acoustically de- 

signed "KRIKET' external speaker, also 
mounted under the dash but pointing at the 

driver, the high frequencies come through. 

ats/ Kriket® Speakers 

The consonant sounds are in the high 
frequencies. And they spell the difference 
between voice intelligibility and just plain 
noise. That's why you hear remarkably 
better with a "KRIKET"' external speaker. 
It's the single best accessory you can add 
to any CB transceiver -23 or 40 
channel-to improve enjoyment of it. 

Available at CB Dealers everywhere. 

Word Wide Headquarters Exclusive Canadian Distributor 

Acoustic Rber Sound Systems, Inc. Persona Communications L.T.D. 

7999 Knue Road Suite 116 1149 Pioneer Road 

Indianapolis, IN 46250 Burlington Ontario. Canada 

(317)842-0620 (416) 629-5373 

All AFS"/KRIKET® speakers are manufactured in the U.S.A. 

using American materials and craftsmen. 
Copyright 1976 Acoustic Fiber Sound Systems, Inc 



NEW-REVOLUTIONARY TOOL 

rIGJV' 
WRAPS 

INSULATED WIRE 
FOUR TIMES FASTER I 

NO Prestripping 
NO Precutting 
Spool Fed .Wir'e 

Users say: 
"Your P180 tdol really 

does just what you said it 
would-We're very satisfied:' 

. "We're shifting nearly 
all our wrapping over to 
Slit -N -Wrap." 

The spooled wire passes thru 
the tool past á slitting edge 
next to the wrap post. 1 
narrow longitudinal cut is 
made in the insulation where { 

it passes the,squere post 
corner. Thé-bared'copper is 
indented by the sharpedge. 
(7 turns equal 28 contacts.) 
Insulation is slit where 
wrapped,. but'tlót betwean 
terminal 'posts when fed 
straight out of thin tool. ° 

Model'P180,wgth twá 
100' spools of.28 gage 
wire S24:50. 

1_ i3ttóry pweied,Mociel 
r18Q-.4inclüilsg- . 

charge andvv'YrSx',90 
0 . e z.i. t 
e 

. 

130-,, '1I 
Vewof - 

unwrapped wire end 
.025 sq. post._..._--- 

ELECTRONIC COMPANY 
12460 Gladstone Avenue 
Sylmar, CA 91342 

If unavailable locally, factory order. Add 
$2.00 shipping and handling charge. 

California residents 
add 6% sales tax. CZ 991076. 
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new producth 
More information on new products is available from the 
manufacturers of items identified by a Free Information 
number. Free Information Card follows page 108. 

INSTRUSION DETECTOR, model T-10 buried - 
line unit protects an area up to 400 feet long and 
10 feet wide. It is intended for direct burial in the 
ground of parking lots, driveways, sidewalks, or 

any other surface for total concealment. It can 
be adjusted so it is not triggered by any weight 
of less than 50 pounds-Mountain West Alarm 
Co., 4215 North 16th Street, Phoenix, AZ 
85016 
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WIRE -WRAP TOOL, Hobby Wrap model BW- 
630, is a battery -powered tool for wire wrapping 
30 AWG wire onto standard DIP socket termi- 
nals. The tool comes complete with a built-in bit 
and sleeve for producing the preferred 
"modified" style wrap. Weighs 11 ounces and 

runs on any size "C" batteries. Price-$34.95- 
OK Machine And Tool Corp., 3455 Conner St., 
Bronx, NY 10475 
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CB SERVICE MONITOR, Measurements model 
CB -27E is a low-cost instrument for trouble 
shooting and aligning CB transceivers. Used to 
check transceiver frequencies and offset from 
mid -channel frequencies measured by the front 
panel meter and calibrated against internal 
frequency standard by zero -beating with the 
built-in speaker. Additional channels in the 27 - 
MHz spectrum can be added if assigned. When 
powered with optional NiCad battery, the CB - 
27E can check the transceiver without removing 
it from the vehicle. An incremental tuning range 
of ± 5 kHz is provided for simulated SSB 

receiver tests. Features include 455 -kHz crystal 
IF output with modulation and output level 
control, and provision for two additional inter- 
mediate frequencies. Monitor and transmitter 

are both protected against overloading if trans- 
mitter is accidently keyed; 1 -kHz sinewave AM 
internal modulation and jack for external 
modulation covering speech frequencies; built- 
in transmitter meter. Price-$495.00-Edison 
Electronics Div., Dept. 27E, Grenier Field, 
Manchester, NH 03103 
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TVI FILTERS. Trapper 45 is a compact low-pass 
TVI filter designed for average situations, elimi- 
nates CB -caused TVI on channels 2 and 5. 
Attenuation is 45 dB at 54 MHz, and 40 dB at 81 
MHz. Trapper 100, super strength, low-pass TVI 
filter is intended for severe interference prob- 

,.,. 
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lems. Attentuates 100 dB at 54 MHz, and 75 dB 
at 81 Mhz-Channel Master, Div. of Avnet, Inc., 
Ellenville, NY 12428 
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SLIDE MOUNT. Universal key -lock unit, model 
CBLM-520, sate guards CB radios against theft. 
It is designed for use with all automobile CB 
transceivers, and mounts easily under the dash- 
board or on the floor. Both the mount and radio 
can be easily unlocked and removed when not 
in use. The unit comes complete with male and 



female coaxial cable connectors, 3 -wires, 

mounting hardware, screws, and key. $14.50- 
RMS Electronics, Inc., 50 Antin Place, Bronx, 
NY 10462 
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CB TRANSCEIVER, Bobcat 23, features a 
ceramic filter, a dual -conversion receiver, an S/ 
RF meter, a front -panel switch to control the 

I 

. 1_ 
iy4 ,, .. 51 4A. 

public address system, automatic noise limiter 
with manual override. solid-state circuitry and 

crystals for all 23 CB channels. 
Specifications include a power output of 4 

watts, 100% modulation. sensitivity of 0.5-uV for 
a 10 dB signal-to-noise ratio, frequency toler- 
ance within 3.005% and input voltage of 13.8 
VDC positive or negative ground. The unit 
measures 23/ie x 5v/e x 8'/a -inches and weighs 
31/2 lbs.-Pearce Simpson, Division of Gladding 
Corp., P.O. Box 520800, Biscayne Annex. 
Miami, FL 33152. 
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CB BEAM ANTENNA. The fiberglass Mega - 
Beam style 4104, resists the harshest environ- 
mental conditions, provides a low VSWR over 
the entire bandwidth. The fiberglass elements 

exceed metal in reducing precipitation static.- 
The Shakespeare Co.-Antenna Group, 2805 
Millwood Ave., Columbia, SC 29250 
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MICROCOMPUTER KIT, model 80A!. Designed 
around the Z-80 microprocessor and runs at 2.5 
MHz. Tne board provides a complete microcom- 

outer, requiring only a power supply and 
terminal device, or the 100 -pin edge connector 
may be plugged into an Altair or IMSAI bus in 
place of the 8060 based CPU board. The kit 
form retails for $450.00 and the assembled unit 
for $600 00-Quay Corp., Box 386, Freehold, NJ 
07728 

CIRCLE 91 ON FREE INFORMATION CARD 

"COMPUTERIZED" COLOR TELEVISION SYS- 
TEM, Model GR-2001 lets you program your 
entire viewing schedule for two 12 or 24 -hour 
periods. as it automatically switches to the right 
channel at the right time. If you have an outdoor 
antenna system you can even program the GR- 
2001 to rotate your antenna automatically for 
best reception on each channel. 

Programming is done through a front panel 
keyboard that lets you select up to 32 channel 
changes and times during the two 12- or 24 - 
hour periods, in any sequence-VHF to UHF, up 
or down-without tuning through in-between 
channels. An on -screen digital readout shows 
the times and channel numbers as you program 
them into the set, and flashes the time and 

a revolutionary concept in kit building ... 

TI-LE 'W ' E'.°3' ÍI 

CLOCK KIT! $29.95 
SYSTEM 5000 is -he list full -feature timepiece 
available in programmable *em. After the circuit has 

- been assembled and tested, all that is necessary is to 
add the appropriate switcses and jumpers to easily 
program the system for tie desired functions. The 
system may be expanded or reprogrammed at any 
time. 

This represents a revolutionary concept in adaptabil. 
sty and 1 exibility. Euild al Alarm/Clock/Calendar or 
a full feature Desk or Rodio Station clock. Use the 
DUPLICATE TIME REGISTER to, monitor GMT, 
another time zone or as an elapsed timer. Add the 
optional relay to nntrol AC or DC accessories. The 
possibilities are united only by your imagination. 

features 
TIME OF DAY REGISTER DUPLICATE, 1 it 
REGIS -ER FOUR YEAR CALENDAR - mdñt í7L 
or d:yrmontlt format ALARM WITH:SPEAKER' 
TONE OUTPUT i ADDITIONA_ ALARM --use fo- 
-his and hers" alarm or activate an accessory '11'a. 
preset time 10 MINUTE SNOOZE &, 411:Y". 
REMINDER 3 FUNCTION ALARM OUTPUT 
SELECT - tone, relay, or relay then tone' 
ONE HOUR DOWN COUNTEF BRIGHT FLUOR- 
ESCErJT DISPLAY - .5" easy to read digits with 
AMRM AUTOMATIC DISPLAY DIMMING , 
POWER FAILURE INDICATION 12 & 24 HOUR, 
DIS=LAY BLINKING OR STEADY COLON SILL-, 
PLE FORWARD AND REVEFSE TIME SETTING 

add a new dimension ID time itself with 

SERIES 2000 
-t\ 

1' 
2:38 ,, 

S 

FACTORY ASSEMBLED - 1 YEAR WARRANTY 
EC -2001 Solid Acrylic "Time Capsule" 559.95 
EC -2002 Acrylic & -Iardwood S49.95 

1.1.*".: .1[. Clocks 
A bright Fluorescent display provides easy to red 
members that brighteñ and dim automatically ac- 

cording to the light. The clear Acrylic tube with 
Acrylic or Hardwood end blacks gives these clocks 
a unique look of simple elegpnce. AM/PM & dower 
failure indication. Seconds display button. 36'° x 

SY:" x 5%". 50/60 HZ 
Specify blue or green display, 12 or 24 hour time, 
cud choice of Hardwood - Walnut, Zebrawood, or 
Rosewood, 

COMPLETE KITS - 90 DAY WARRANTY 
:C -2001-K Solid Acrylic NEW! $39.95 
EC -2002-K Acrylic& Hardwood SPECIAL! $34.95 
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DIRECT DRIVE ELIMINATES RFI SINGLE 9 ' 
VOLT BATTERY BACKUP DISPLAY SECONDS 
'CZNTROL, HOLD AND RESET CONTROLS 
53/60 HZ 700 WATT RELAY OPTIONAL - 

S'ETEM 5000 includes all -components, 2 time set- 
ting switches, and complete assembly and program. 
irirg manuals Swiaches for additional functions and 
coley are not included but are available as, options. 

FELAY OPTION r 54,00 
ltd, des t70ó watt relay,and all Interface compon- 
ems.: W 41 centre ,appliances, stereos, etc. 

~PC« OPTION - $3.75 
órtaini-4'b ack SPST 'pushbuttons, 2 black DPDT 

pusibuttons, are 2 black SPST slide switches. 
Poograms all naio- features. 

CASE OPTION - S11.00 
1-bnd finished, so id walnut cabinet complete with 
fcceplate and rear, panel. 

Send your, .hens or money order today for fast 
ce ivery. Add St00 per clock to cover shipping and 
itsurance. !looney bacleguarantee on all products if 
Oct fully satisfied. N.J. residents add 5% sales tax. 
Use your Waste- Charge or BankAmericard. Phone 
orders accepted_ 

y5 digifral concepEs 
DIGITAL CONCEPTS CORPORATION 

249 Route 46, Saddle Brook, N.J. 07662 
201/845-7101 



Don't Get Caught With Your 
MODULES DOWN MODULES 

( 
i 

/ 

Increase Your Profits By Utilizing 
Our Module Rebuilding Program 

eo,roide/c tkede áea& eo¡ 
Original Parts. We use ONLY original parts. 
Brands we rebuild include Magnavox, 
Admiral, GE, Montgomery Ward, Quasar, 
RCA, Zenith and others. 
Quality. Only professionally trained tech- 
nicians will handle your modules. All modules 
are tested, temperature cycled, retested and 
airtested. 
Protective Packaging. Rebuilt modules ore 
returned to you in polyethelene skin packag- 
ing for protection during shipping and storage. 
Fast Service. Quick, reliable service is our 
tradition. 
One Year Warranty. One year limited 
warranty on workmanship and parts. 

t- 

r 
, 

S. 
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PTS ELECTRONICS, INC. 
P.O. Box 272 Bloomington, IN 47401 812.824.9331 

OR, check the white pages for the location of the PTS branch nearest you. 
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Car StartingProblems? b pOv" O o0Ub6 
° r a ° ... Won't Start Because of WEAK BATTERY? 9o ... Won't Start Because of COLD WEATHER? 

. Won't Start Because of WET WEATHER? 

.ANL C 11® 
AUTOMATIC STARTING BOOSTER 

.. is the ANSWER to these Problems! 
* GIVES YOU -Surefire'STARTS EVERY TIME... 

If your Cold or Weak Battery can turn the 
Engine over just ONCE ... COIL/FOIL 
will START your Car, even under the 
worst weather conditions, by Auto- 
matically providing a STRONG Spark 
from its OWN Power Source. 

Zi 

11` 

No one in your Family need ever 
be STRANDED with a Car that 
WON'T START! No more running 
the Car Battery "DEAD" trying to 
start the Car! COIL/FOIL 'uses its 
own Power (2 -Dry Cell Batteries, 
not included) ONLY in Starting, 
and Batteries usually last a Year. 

TESTED and APPROVED 
by Leading Automotive 
Magazines and Authorities! 
Comes with... 
FACTORY WARRANTY. 
Copy available on written request. 
ADVANCED ELECTRONICS, N V. 
1625 EYE St N W , Wasnmgton. DC. 20006 

ORDER ROW!... and never be caught 
with difficult Starling'AGAIN! Install 
the COIL/FOIL and prove to yourself \that II works or your money back. 

SPECIAL 
Introductory Oiler 

Only 

51995 

EASY -TO -INSTALL (only 
4 -Wires & 2 -Bolls). Fits 
ALL Vehicles with Battery/ 
Coil Systems. 
COIL/FOIL Prolongs Car 
Battery Lite ... and re- 
duces wear and tear on 
Starter -Motor and Ring - 
Gear. 

ADVANCED ELECTRONICS, N.V. 
11 

P.O. Box 1579 - RA, 2, Washington, O.C. 20013 

Please RUSH COIL/FOIL Units to: 

NAME 

ADDRESS 

CITY STATE ZIP 

MAKE/YEAR of Vehicle 
Add S2 for Postage, Insurance & 
Handling. Canadian & Foreign Add S3. 

Enclosed: O Check, M.O., in amount S 

30.0AY"NO RISK" TRIAL ...SATISFACTION GUARANTEED 
or Return Unit in 30 days for Full Refund. g ..... WI =I ...... 

channel number whenever the channel 
changes. Other convenient features include a 
separate audio IF circuit which provides "hi-fi" 
quality sound and an audio output jack which 

enables you to hook up the GR-2001 to your 
stereo system. The system is $849.95 in kit form 
and can be custom -installed or used with one of 
five optional furniture -quality cabinets in a 
variety of styles.-Heath Co., Dept. 350-06, 
Benton Harbor, MI 49022 
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ANTENNA TUNER, Model "Back Talk" is said to 
tune up to four antennas and provide up to four 
times the talk power. Eliminates transceiver 
damage caused by excess power feedback, 
shorts or mismatched antennas. The tuner . s --- 

! 

D 

tunes the antennas, not the coax. Thus, coax 
signal radiation is eliminated. The antenna is 
easily installed and recommended for multi - 
antenna installations, trucks, mobile homes, 
base stations. Measures 274 x 43/n x 31/h 
inches, weighs 12 ounces and comes with two 
PL -258 plugs, 9 -inch coax and one PL -259 
connector. Suggested retail $49.95-Norcom 
Electronics Inc., P.O. Box 332, Northfield, OH 
44067 
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PREAMPLIFIER, Model PT -2 is a versatile, base 
station receiving preamplifier that tunes all ham 
and CB frequencies from 1.8 MHz through 54 
MHz. It is meant to be used with a transceiver 
and provides full station control. Improves 
reception of weak signals by boosting sensitivity 
and signal-to-noise ratio while receiving. 

,. se 7; , ® 

' io- ot 

Bypasses Itself automatically when the trans- 
ceiver is transmitting. FET amplifier gives 
superior cross -modulation protection. Provides 
master power control for station equipment. 
$69.95-Ameco Equipment Co., 275 Hillside 
Ave., Williston Park, NY 11596 R -E 
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NE THKIT 
CATALOG: 

The world's largest selection of superior quality electronic 
products in money -saving easy -to -build kit form. 

YOU CAN BUILD some of the finest electronic 
products available today... and wtee 
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get great satisfaction 
doing it. 
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HEATH KIT CATALOG 
Featuring nearly 400 top quality, 
easy -to -build electronic kits. Stereo 
hl -fl, color TV, automotive and marine 
accessories, security systems, short- 
wave radio and more. PLUS special 
buys on fully assembled, famous - 
brand CB radios! 

HEATH 
1-- - 

Schlumberger Heath Company, Benton Harbor, Michigan 49022 

AUTO'. OTIVE 

ai 
Please rush me my FREE copy 
of the new Heathkit Catalog 
I am not on your mailing list. 

Name 

Address 

City 

State 

Dept. 20-27 
Zip 

Radio Electronics 

I'd like to do a favor for a 
friend-send another catalog to: 

Name 

Address 

city 

State 

Dept. 20-273 
Zip 

CL -623 



 

Send for the largest catalog of electronic kits available today. 
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Discover for yourself the enjoyment that can be 
experienced when you build one of our many 
quality kits-all are easy to build with our famous 
step-by-step assembly manuals. 

Kitbuilding is a rewarding pastime that is both creative 
and satisfying. We have nearly 400 kits for you to 
choose from in our new FREE catalog. 

Stereo Hi -Fi. 2 and 4 channel components, digital and 
analog tuners, speaker systems, everything for 
the casual listener or the serious audiophile. 
Color TV. From small cart -size portables to a 
futuristic "computerized" console model 
with a programmable memory. 
Amateur and Shortwave Radio. From Code Practice 
Oscillators to a Digital Broadbanded SSB Transceiver... 
everything for beginner or Pro! 
Digital Clocks and Weather Instruments. Fun to build kits 
tell you what's going on...by the numbers! 
Radio Control Gear. 3, 4, 5 and 8 -channel systems, 
all with instant plug-in frequency change. 
Auto Test Equipment. Keep your car in top shape 
all year 'round. 

Outdoor Fun Kits. Programmable digital stopwatch. 
Deluxe metal locator/treasure finder. 
Test Equipment. Scopes, VTVM's, DMM's, Counters, 
Generators and Power Supplies for all your 
test and service needs. 

WE WON'T LET YOU FAIL 
The world famous Heathkit assembly manual (includéd with 
every kit) makes kit assembly easy regardless of whether 
you're building a color TV or a tabletop lamp dimmer. And 
technical help, if you need it, is just a phone call away. 

Send For Your 
Copy Today! 

HEATH COMPANY 
BENTON HARBOR, MI 49022 

PUT STAMP 
HERE 

The Post Office 
will not deliver 

mall without postage 'IF 
J 

1 
96 pages of fun to build 
electronic kits...HI-FI, 
Color TV, Amateur and 
Shortwave Radio, Digital 
Clocks and Weather 
Instruments, Test Equip- 
ment, Auto and Marine 
Accessories, more! 
Heath Company, Dept. 10-27 
Benton Harbor, Michigan 49022 



N II 

When you've got a pace, 
you've got the world by the ears. 
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WE DON'T PROMISE. 
WE DELIVER. 

AS A DEALER, YOU PROBABLY KNOW 
THAT MOST DISTRIBUTORS CLAIM TO 
BE "THE BEST". AND YOU'RE PROBABLY 
GETTING A LITTLE TIRED OF PROMISES 
THAT REMAIN JUST THAT. PROMISES. 

AT BENNIES WE'VE BUILT A NATION- 
AL REPUTATION AS A DISTRIBUTOR 
YOU CAN COUNT ON. AND WE'VE 
DONE IT WITH HARD WORK. NOT 
WITH PROMISES. 

WE DELIVER WITH FAST, COURTEOUS 
SERVICE, A MULTI -MILLION DOLLAR 
INVENTORY OF THE CB INDUSTRIES 
TOP BRAND PRODUCTS, AND WEEKLY 
PROFIT BUILDING SPECIALS YOU 
HAVE TO SEE TO BELIEVE. 

JUST SEND $5.00 (DEDUCTIBLE 
FROM YOUR FIRST ORDER IF MADE 
WITHIN 90 DAYS) AND YOUR TAX 
NUMBER FOR OUR GIANT NEW 248 
PAGE CATALOG, AND LET US GO TO 
WORK FOR YOU. SORRY, CATALOG 
OFFER IS AVAILABLE TO DEALERS 
ONLY. 

FOR THE COMPLETE LINE OF PACE 
40 CHANNEL CITIZENS BAND RADIOS CONTACT 

Serving Quality -Conscious Dealers and Distributors Coast to Coast 

I 1' 

WAREHOUSE DISTRIBUTION CENTER 
R.D.1 BERWICK,PA.18603 717-759-2201 
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I PUT THE "IGNITION OF THE FUTURE" 
ON YOUR CAR TODAY! 

MODERNIZE and Bring Your Car "UP-TO-DATE" 
with the MOST EFFICIENT Ignition ever Invented! 

* End "Tune -Up" Problems FOREVER 
caused by Points and Condensor 

us - Part f , / 
Penn 1 

ALLISOW XR100 
with the Exclusive...Solid-State Voltage Regulator. 
The ONLY Ignttton System that has COMPLETELY overcome 
the Problems that have battled the Auto Industry for Years' 

SO RELIABLE (99.9«x)... S0 PERFECTED... 
that it will soon be STANDARD on most Future new Cars! 

ALLISON Rated #1 by Official Testing Laboratory 
as the BEST "Fuel Saving" Ignition System 

of ALL the Ottlerent Ignition Systems Tested! 

*The "X19.700" is a COMPLETELY NEW Ignition System 
employing the Most Advanced Technology, that replaces the 
inefficient Points and Condensor with an inflated Light Beam 
to Trigger the Latest type of SolidState Power Components. 
Once installed...'XR700" has NO moving Parts to wear out 
or adjust. It works without Friction or weal. Not affected by 
Dirt, Oil, Moisture, Vibration or extreme Engine Temperatures! 
RUGGED and RELIABLE! * The "X R100" is engineered to OUTLAST YOUR CAR! 

*The "XR-100" produces the MAXIMUM "High Energy"' 
Long Duration Spark...from your present car's Ignition Coil. 
This permits the Positive Firing of Spark Plugs, even under the 
most Adverse conditions. Also, Eliminates"Engine Misfire," 
resulting in mote COMPLETE COMBUSTION! Thus you get 
IMPROVED Fuel Mileage, a HIGHER Performance Level... 
keeps Plugs FROM FOULING and gives LONGER Plug Life! 

Customers Report: * "IT MORE THAN PAYS FOR ITSELF! * INCREASES Gas Mileage up to 30%! * SAVES Money on Costly "Tune -Ups"! * Gives Continuous PEAK Performance! * QUICKER Starting in Any Weather! * Smoother Running...Faster Acceleration! * Plugs Last Up to 4 -Times LONGER!" 
Reliability PROVEN in Millions of Customer Miles to be so 
exceptionally GOOD...that every "XR-100' has a LIFETIME 
WARRANTY! FREE Repair or Replacement for as long as 
you OWN the Unit'...and even if you CHANGE Cats, Allison 
will supply you the necessary PARTS to fit ANY Point -Type 
Distributor... FREE! (Include S2 for Postage & Handling). 

911 FITS ALL CARS, Domestic & Foreign. 4, 6 or e -Cylinder. 

* DO-IT-YOURSELF...EASY INSTALLATION! 
The New "XR-700" Is Completely Factory Assembled... 
Thoroughly TESTED! New Precision "Drop -in" Mounting 

Bracket, with color -coded, "SnapTogether" wire connections 
No Distributor Removal necessary Protected against 'Incorrect Hookup 

Thousands sold at $59.95 ONLY 

NOW Allison's Production 
Technology offers you the 
same Premium Quality XR-700 

COMPLETE at this SPECIAL LOW Price... Kai. Res, add Taal 

THAT'S EVERYTHING..INCLUDING POSTAGE & INSURANCE 

* ORDER WITH CONFIDENCE... 
install the "XR-700", and prove to your own SATISFACTION 
that it is as advertised, or return it within 30 days for a FULL 

Refund of the Purchase Price 

$3995 

* SAVE! ORDER FACTORY DIRECT. 
Send Check or M.O., State Car Make, Year, No. Cylinders 

* MASTER CHARGE or BANKAMERICARD Card Holders: 
ORDER by TOLL -FREE PHONE. (8001423.6525, Ext. 2 

or Send us (11 Your Number, (2) Interbank No., (31 Exp. Date. 

SEND for FREE BROCHURE 
and Comparison Sheet. 

"CB" USERS: The "XR-700' completely ELIMINATES 
the Major Cause of Primary (Ignition Noise) Interference. 

If you have already installed a "Capacitive Discharge' Ignition i Convert your "C -D" Unit to BREAKERLESS! 
INCREASE ITS EFFICIENCY with "XRCD"...only $29.95 

-111 

.é 
America's Oldest and Largest Manufacturer 

of Opto-Electronlc Ignition Systems. 

ALLISON AUTOMOTIVE CO. 

1267-RA, East EDNA PL., COVINA, CAL. 91722 
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EQUIPMENT REPORTS 
continued from page 87 

series for higher voltage. or in parallel for a 
higher current rating. So. for the 20 -volt 
supplies. you could have a +40 -volt supply 
at 500 mA.. a 20 volt supply at 1.0 amp or. by 
connecting in series and using the center tap 
as common. a ± 20 -volt supply for CMOS 
and similar equipment. Voltage and current 
can he read in each "channel" with the 
selector switch for the meter. 

All three supplies are current -limited at a 
point slightly above the maximum rated 
output. for protection against accidental 
shorts in the load. 

A novel circuit is used with the two 20 -volt 
supplies that allows the two supplies to 
operate either independently or to track each 
other. A selector switch is used for this 
purpose. In the INUF.I'FNot-N I position, the 
controls can he used to adjust the A or B 
supplies to any voltage between 0 and 20 
volts. There is no interaction-each one is 
isolated t'rom the other. If you want to make 
one supply "track" the other at a preset 
difference. move the switch to the TRACKING 
position. The control for the B supply is a 
dual concentric -type with a small red inner 
knob. To get a preset difference. say the B 
supply 5 -volts greater than the A supply. get 
the switch to I R «CKING and move the meter 
switch to read the voltage of A. Set the red 
knob to make this read say 10 volts. (You 
must hold the black outer knob to do this: 
this is intentional!) Now move the meter 
switch to read the voltage of the B supply and 
adjust the black control knob for the H 
supply to make the voltage read 15 volts. 
From this point on. both voltages will 
increase or decrease in step: the tracking 
error is claimed to he only I%. 

In the TRACKING position. the A control is 
disconnected: the red inner knob of the dual 
control sets A voltage. In the INI)1P-NUFNI 
position. the red knob is disconnected and 
only the A control adjusts the A voltage. This 
is not as complicated as it sounds: in opera- 
tion it's very easy! 

The IP-2718 is available in kit form, with 
the customary excellently -detailed 1-leathkit 
construction manual that tells you in detail 
just what to put where. It can also he 
purchased in fully assembled and tested 
form. For the serious experimenter. the 
versatility of this power supply will make 
things a lot easier. It has all of the necessary 
protective circuits to save the day in case of 
problems. It's easy to use: the terminals will 
accept banana plugs. terminal lugs or even 
old fashioned pieces of hare wire in emergen- 
cies. A very hands little instrument. that 
occupies only a little space on the bench. 

R -E 

Switchcraft Q-Chek QC - 
1002 Cable Tester 
nth SwtT4IICRAI.I COSII'ANy' IIAS LONG BI.EN 
known for their comprehensive line of plugs. 
jacks. switches and many more useful things. 
Now they have brought out a very handy 
piece of specialized lest equipment. This is 
the Q-Chek made/ Q('-/002 audio cable 
tester. (One suspects that this is a refinement 
of a production -line quality control test unit! 
It would he admirably suited for this.) It's a 
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portable unit that will quickly check out 
practically all types of cables and plugs used 
in audio work. The unit is very compact. and 
battery -powered so that it can he used 
anywhere. 

The QC -/002 will check any kind of audio 
cable with up to 5 conductors plus a shield. 
for opens. shorts or even mis -wiring. The 
panel of the Q-Chek has eleven sets of jacks. 
divided into two sections and coded for fast 
identification. These are all numbered in 
pairs. The connectors range all the way from 
the miniature phone jacks up to the 5 -pin 
DIN plugs used on many tape recorders. 
etc. 

Testing is pretty simple: even I can do it. 
You plug one end of the cable into a 
matching jack in the INPt t section on the left. 
and the other end into the matching jack on 
the of tin I section. There are six pushbut- 
tons across the bottom of the panel. All you 
do is puck one button for each conductor in 
the cable. Start with the one marked COM 
this checks the shield for continuity. If its 
good. the pushbutton lights up. If cable one 
has three conductors. depress the pushbut- 
tons marked I. 2 and 3. If they all light, the 
cable is good. 

For finding an intermittent connection. 
just hold the pushbutton down and bend the 
cable hack and forth. If the light plinks. 
you've found it. If You have a job that calls 
for making up a number of multi -lead cables. 
testing therm is a breeze. It will catch any mis - 
wired plugs. If You push button 3 and button 
2 lights up. something is wrong. If pushing 2 
makes both 2 and 3 light. you have a short 
between these two leads or a jumper in the 
plug. which they aarn you about in the 
instructions.) 

If you run into a cable with a plug not 
included on the panel. the company has 
adapters available that will convert them to 
types which can he tested. If the cable has a 
male plug on one end a female on the other. 
conversion adapters for this are also on hand. 
The Switchcraft catalogue No. A-4041) lists a 
great many' of these adaptors. In the lid of the 
Q-Chek's case, spring dips are provided for 
holding up to 18 adapters. 

If you do audio work, this unit can save a 
great deal of time and trouble. In specialized 
work such as language labs. that are now 
showing up in high schools as well as 
colleges. you may tease to check a great 
number of cables. This unit will do it. fhe 
model QCI002 comes complete with carrying 
case. instructions, 9 -volt battery and seven 
separate audio adaptors: and is priced at 
$ 186.00. R -E 



Electronic-communications 
contributors honored 

The Radio Club of America, at its 
annual meeting and banquet in New York 
City last November, awarded its Arm- 
strong Medal to Captain Wm. G.H. Finch, 
USN, retired, "for significant contributions 
to radio art and science." Captain Finch is 

the holder of more than 180 patents on 
facsimile, teleprinting and kindred sub- 
jects. 

The Club's Sarnoff Citation, "for impor- 
tant contributions in electronic communi- 
cations," was awarded to Fred Link, 
pioneer in mobile two-way radio commu- 
nication and founder of Link Radio. A 

special Pioneer Award was presented to 
Harold Beverage for his early develop- 
ments of the Beverage antenna and diver- 
sity reception; and Morgan McMahon, 
publisher of the Vintage Radio books, 
received the Ralph Batcher Memorial 
Award for his and his wife's work in 
preserving the history o` radio. 

Twenty-five members were elevated to 
the grade of Fellow in the Club. These 
included such well known figures as 
Lewis A. Bondon, founder and president 
of Prodelin, Inc.; Thomas A. Campobasso, 
vice president of the international sales 
division, Collins Radio; Francis T. Cassidy, 
Jr., general manager of ITT domestic 
communications operations; Richard E. 

Horner, president of E.F. Johnson Co.; 
Samuel McConoughey, chief of the mobile 
services division, FCC; R.D. Mignault, 
president of Pye Electronics, Canada; 
Charles E. Summers, manager, IBM 
private radio services; and William J. 

Weisz, president, Motorola, Inc. 
The Radio Club of America, the world's 

oldest radio communications society, was 
founded in 1909, and has about 670 active 
members. 

National Service Managers elect 
O'Shanna president 

Robert J. O'Shanna, director of service 
of the Alemite Instrument Div., Stewart - 
Warner Corp., was elected president of 
the National Association of Service Man- 
agers at their annual conference last 
October. Mr. O'Shanna has held several 
offices in the Association, and as a 
member of the Education Committee, has 
been instrumental in having service man- 
agement seminars set up at the University 
of Wisconsin and at Syracuse University 
in New York. 

Edwin L. Penar, national service man- 
ager of Dole Refrigerating Co., Lewisburg, 
TN, was elected vice president. James 
Britton, service manager, Hartford Div., 
Stanadyne, Inc., of Hartford, CN, was 
named second vice president. Charles K. 
Lins, director of area service for Bell and 
Howell in Dallas, was named secretary, 
and William P. Zabler, Sears, Roebuck 
national service manager, was named 
treasurer. 

Five-year warranty for new Sylvania 
picture tubes 

GTE -Sylvania Color Bright 85 picture 
tubes are now being sold with a five-year 
limited warranty. Sylvania is said to be the 
first manufacturer to offer a limited 
warranty of this extent on any grade of TV 
tube. R -E 
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VTR PROBLEM SOLVER 
The New NTSC Color Bar Pattern Generator 

Designed For The Newest VTR Systems! 
Provides all signals necessary to 
precisely time, 1e51, evaluate and 
judge all standard NTSC, MAN, 
CAN, color and Pa x/ video. 
Synchronization intensity and 
chrome signals variable by 20°e to 
extend use into R&D and 
broadcast areas. 
Generates 8lixed color bars. dot. 
crosshatch, Centerline signal , 

white raster and red raster. 

Adjustable scanning control 
permits progressive and 
Interlaced scanning checks 

Utilizes digital integrated circuitry 
and includes composite video 
output with 2 switch selectable 
channels. 

Particularly useful for testing. 
servicing and maintaining the 
newest VTR systems. 

At under S900 it's far less thancompetitive testers. 
LEADER , Intru,,, ,eCoep rests More... Tests Better... for Less! 

151 Dupont Street, Plainview, N.V. 11803 (518) 822.9300 
West Cup 1733 Densmo,e Ave 'Nn Nuys Call 01408 12131 989-27óB In Canada Omn,voe , Lid Mo... Outer 

CIRCLE 27 ON FREE INFORMATION CARD 

I 

You'1/ /ose 
money 
IF YOU DON'T ATTEND 

NESDA'S 1 DAY 

PROFITABLE 
SERVICE 
MANAGEMENT SCHOOL 

Thousands of struggling 
servicers have discovered how to 
make more money and gain 
control of their businesses by 
attending NESDA PSM Schools. 

PSM Schools will be held 
on Sundays, preceeding the 
Forest Belt Training Workshops 
in major cities around the 
country from February thru 
August. Write for info: 
NESDA, 1715 Expo Lane, 
Indianapolis, IN 46224 
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SYNTHESIZERS G9 
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44lb MINI - 

444? waP > 
ORGAN, 

PHLANGER, 
ARTICULATORS 

( FOR "TALKING" 

ebb 

GUITAR),COMPUTER 
MUSIC INTERFACES, 

PROGRAMMABLE RHY- 
THM UNITS, ENCEPHALO 

GRATIFICATION GENERATOR 

(EGG),COMPUTER BASED MUSIC 
SYNTHESIS SYSTEMS, PLUS 

"POLYPHONY"THE MAGAZINE FOR 
THE ELECTRONIC MUSIC ENTHUSIAST 

1 .... AND MORE IN OUR FREE CATALOG 
PAIA ELECTRONICS DEPT. 3- R 
BOX 14369 , OKLAHOMA CITY, OK 73114 
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NEW! 
D.V.M. KIT 

-1011k,.-'r`:`---., 
c .xv 

Convertible into Multimeter 
KIT FEATURES BASIC 2 RANGE D.V.M. 
ACCURATE TO 1%. CIRCUITS FOR ADDI- 
TIONAL VOLTAGE RANGES, OHMS, D.C. 
CURRENT, AND A.C. VOLTS CAN BE 
ADDED. PARTS MOUNT ON EDGE CARD 
CONNECTOR P.C. BOARD. DISPLAY 
BOARD HAS EASY TO READ '/3' LED'S 
AND CAN BE REMOTE MOUNTED. 

KIT CONTAINS 2 P.C. Boards Signal 
Converter Digital Processor Op. Amp 
Inverter 3 -Drivers 4 -LED Displays 

Basic D.V.M. Kit S39.90 
(POWER SUPPLY NOT INCLUDED) 

Send Check Or Money Order. Add SI for Postage and 

Handling in U.S. N.J. Residents Add 5% Tax. 

J. B. Electronics Inc. 
Box 321 

Short Hills. N.J. 07078 
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10KV7 

DUAL 
RANGE 

'robe 
Current & 

Voltage Reading 
For Today .. . 

And Tomorrow ! 

MODEL $2995. 
651 J 

RANGE NO. I: 40.000 VOLTS DC 
RANGE NO. 2: 0.400 MA DC 

T 
Send literature and name 
of my distributor. 

Polaris New York 
2849 FULTON STREET 
BROOKLYN, N.Y. 11207 

Name 

Address 

City 

Zi p 

State 
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TOMORROW'S HI -F1 GEAR 
contint ed from page 42 

channel of audio power at approximate- 
ly 0.1% total harmonic distortion while 
remaining comfortably cool to the 
touch. Figure 10 illustrates the output 
stage dissipation of the PWM amplifier 

SQUAREWAVE 
GENERATOR 

the PWM apProach only at maximum 
output. but since peak conditions (under 
musical listening conditions) are at- 
tained only for short periods of the total 
listening time, the PWM amplifier is 

seen to offer increased average effi- 
ciency or much lower average dissipa- 
tion when used for music reproduction 
purposes. 

CARRIER WAVE 

INTEGRATOR 
NETWORK 

AUDIO INPUT 

r 
MIXER 

HIGH GAIN 
SATURATION 

AMPLIFIER 

TRIANGULAR CARRIER WAVE INTEGRATED FROM SQUAREWAVE 

INPUT+TRIANGULAR CARRIER 

I 

I I 

SATURATED OUTPUT IPWMI 

II 
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II RESPONSE OF LOW-PASS FILTER 

1 

SPECTRUM OF PWM PULSE 

AUDIO SIGNAL 
DEMODULATED 
THROUGH LOW-PASS FILTER o 

FIG. 9-WAVEFORMS at each stage of the PWM amplifier. 

as compared with that of a conventional 
Class -B amplifier. each expressed or 
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OUTPUT NORMALIZED BY MAXIMUM OUTPUT 

FIG. 10-POWER DISSIPATION of the PWM 
amplifier versus the conventional Class -B. 

normalized in terms of maximum rated 
output. From this plot we see that the 
efficiency of the PWM amplifier is 

much higher than that of a Class -B 
amplifier operating in its ideal condi- 
tions over most of its power range. 
Class -B efficiency approaches that of 

FREQUENCY 

These are but a few of the innovative 
product ideas and circuit developments 
that I saw on opposite sides of the world 
and they suggest that the state of the 
audio art is hardly dormant. At that, we 
have only been able to skim the surface 
of the technology involved in each of 
these devices or products. As each 
reaches commercial reality in the mar- 
ketplace. we hope to explore them in 
greater depth-either by devoting a full 
article to each. or by testing and 
reporting upon the resulting products 
themselves in future test reports. R -E 

N 
HIGH BLOOD PRESSURE 

Treat it...and live. 
The National High Blond Pressure Educabon Program, 

U.S. Department of Health, Education, and Weller*. 



GET RID OF RFI 
continued front page 46 

manufacturers and are available from 
most electronic supply houses. espe- 

cially those dealing in industrial elec- 
tronic components. Because physical 
size is important. miniature or submin- 
iature coils should he used. Capacitors 
should he disc ceramic types, of the I IiK 
or TC type. and their size must he small, 
too. 

Some final suggestions 
If interference is known to originate 

from CB equipment. it might be a good 
idea to borrow a CB rig (unless you 
already own one) and operate it near 
the audio equipment while trying to 

cure the problem. By so doing. you 
won't have to wait for the interfering 
signal to come "on the air" to ascertain 
whether your attempts at a cure have 

been successful. If you are successful, 
record what parts you added to your 
equipment by adding them to the sche- 

matic diagram of your hi -ti compo- 
nent. 

Remember. it is not always possible 
to cure RFI problems completely. In 

many cases only a reduction of interfer- 
ence may he possible. despite your best 

efforts. but reducing the problem is 

better than no solution at all. We know 
of at least one case in which just about 
all of the solutions we have outlined 
were attempted with no success. The 
listener was located directly across the 

street from a local F\1 transmitter 
tower. This frustrated audiophile had 

just about given up. and loved his hi-fi 
music enough to move to another loca- 
tion. having disassembled his hi-fi in 

preparation for the move. he had stored 
all the componen s in his bedroom. 
which faced another exposure. away 
from the transmitter tower. Before 
packing the gear in shipping cartons. he 

decided to hook the units up for one last 

listen and. you guessed. the RFI was 

gone! R -E 

. KiRYi,pry n 

"Nor that .you're built tour TV Typewriter. 
your minicomputer, tour digital clock. and 
your CB transmitter. do to,, think you're ready 
to tackle a broken toaster?" 

In any hi-fi system, the one com- 
ponent most likely to wear out is 

the phono cartridge. Or more spe- 
cifically, the phono stylus. 

While you're relaxing to your favor- 
ite music, the stylus 
is riding miles 
of groove, 
withstanding 
accelerations 
that would black 
out an astronaut. 
Which is why the 
Shibata stylus, used 
on the top models 
of Audio-Technica 

cartridges, is so important. Its shape 
reduces tracking pressure at any 
given tracking force. Even with a 
setting as high as 2 grams it will 
outlast an elliptical stylus tracking 

at a fraction of a gram. Which 
means the good sound 

L r 
of Audio-Technica lasts 
longer. And so do your 

records. 

Audio-Technica with a 
Shibata stylus: lower cost 
per record/mile and better 

sound in the bargain! 

audio-technica 
INNOVATION / PRECISION /INTEGRITY 

When you shop for 
better sound ask 

about good 
mileage! 

AUDIO-TECHNICA U.S., INC., Dept. 37E, 33 Shiawassee Ave., Fairlawn, Ohio 44313 
Available in Canada from Superior Electronics, Inc. 

Use Quick -Wedge to 
install a bus, connect a 

motor, mount a p.c. 
board, cinch up a 

connector 

_ A . ` 
r... .{ ¡ 

They do all that ordinary 
screwdrivers do, PLUS they 
hold and start the screw 

r 

QUICIFUWEDC& 
17 sizes 

Screw -holding screwdrivers 
Unconditionally guaranteed. 
BUY A SET TODAY 
See your dealer or write to: 
Kedman Company, P.O. Box 25667, 
Salt Lake City, Utah 84125 

"My father built this 
Schober Organ 

, 
forme!" 

You'd be proud to buy her an organ this 
good ..but how would you feel if you'd also built 
it? It's a special kind of satisfaction. The gift of a 
lifetime of magnificent music, crafted with your 
own hands! 

And you can do it! You need no prior elec- 
tronic or mechanical abilities. Just the capacity to 
fellow instructions. Every step is clearly detailed. 
every component is supplied. You'll find the as- 
sembly process as enjoyable as the music which 
follows! 

And what music! For this is a truly fine instru- 
ment you will build. Far superior to most "ready- 
made' organs...easily comparable to others at 
twice the price. Kit costs range from $650 to 52850 
for all basic components, and you can purchase it 
in sections to spread costs out...or have two-year 
time payments. 

Just send the coupon for the fascinating 
Schober color catalog (or enclose S1 for a record 
that lets you hear as well as see the quality of 
Schober). 

The ii-ecÁv 3' Organ Corp., Dept. RE -160 

43 west 61st Street, New York, N.Y. 10023 

to O Please send me Schober Organ Catalog. 
O Enclosed please find 51.00 for 12 -inch L.P. 

record of Schober Organ music. 

u 
a NAME 

II ADDRESS 

CITY STATE ZIP 
ror 
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Nothing is Faster and Easier than ACE 
for circuit breadboarding. 

Used to be you'd get a circuit idea, lay out a 
pc board, print it, solder everything together, 
troubleshoot, change your layout, try a new 
board, and spend absolutely too much " . 

time breadboarding. Now A P ACE' . = 
All Circuit Evaluators let you 1 i 
breadboard in a fraction i á.'+2 `., ,s 
of the time. Make your - 
changes immediately. %% L 
Keep full leads on your . 
components. Avoid the heat 
damage possible with repeated 
soldering and desoldering. And have s's 
a pattern for your board-if you need a 
board-sitting in front of you. In about as 
long as it takes to sketch a schematic. Get 
cooking with ACE. ACE. The All Circuit Evaluator 
from A P Products. 

ACE 
Model No. 

Board size 
(inches) 

Part 
No 

Tee 
Points 

01P 
Capacity 

No 
Buses 

No. 
Posts 

Price 
Each 

923333 200-K (kit) 728 8 í16's1 2 2 4.9/16s5-9(16 618.95 
923332 208 (assem.) 872 8 (16's) 8 2 4-9/1615.9/16 28.95 
923334 201-K (kill 1032 12 (14 s) 2 2 4-9/1617 24.95 
923331 212 (assem.) 1224 12 (14 s l 8 2 4-9/16.7 3495 
923326 218 (assem.) 1760 18 (14 s) 10 2 6-1/2.7-1/8 46.95 
923325 227 (assem.) 2712 27(14s) 28 4 8.9-1/4 59.95 
923324 236 (assem.) 3648 36(14s) 36 4 10-1/419.1/4 79.95 

Order from your A P distributor today. 
Our distributor lis 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 Faster and Easier Book. 

. A P PRODUCTS INCORPORATED 
Box 110-R Painesville, OH 44077 (216) 354-2101 TWX: 810-425-2250 
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* FREE! 
JENSEN 

C.0.10p np6 

,.A fs6rld of 'fools 
aty6ul'Ptngertr.ps 

NEW CATALOG OF 
HARD -TO -FIND 

PRECISION TOOLS 
Jensen's new 128 -page catalog is jam- 
packed with more than 2800 quality 
items. Your single source for hard -to - 
find precision tools used by electronic 
technicians, scientists, engineers, in- 
strument mechanics, schools, labora- 
tories and government agencies. This 
wanted catalog also contains Jensen's 
world-famous line of more than 40 tool 
kits. Plus 10 pages of useful "Tool Tips" 
to aid in tool selection. Send for your 
free copy today! 

.SENSEN TOOLS and ALLOv'B 
4117 8.4401 51ree1, ko.ni., Ari,ene 85011 

A 4u15 4 Lm07L,N 
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over 2000 
unique tools, .t ! handy kits, 

. -i 
y precision 

instruments, 
technical 
supplies. 

4 

Over 24 years of service to the world's finest 
craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 
the NC FLASHER today. 

National Camera 
2000 West Union Ave., Dept.GBA 
Englewood, Colorado 80110 

(3031789-18113 
CIRCLE 2 ON FREE INFORMATION CARD 

ACTION FOOTBALL 
continued from page 68 

to reach. or go beyond, the goal line. 
The same holds true for a field goal 
attempt. if a field goal falls short, the 
ball is taken by the opposing player at 
his 20 -yard line. If either a field goal or 
a punt is blocked. the opposing player 
takes possession at the line of scrim- 
mage. 

If the ball is fumbled, the play 
selector is moved to FUMBLE on the chart 
and the buttons are activated to see if 
the offensive team retains possession or 
not. If the result is LOSE, the opposing 
player takes over at the line of scrim- 
mage. If it is KEEP, the offensive player 
loses the down but continues to play. 

A pass can be complete with the 
yardage indicated, incomplete with no 
yardage or intercepted. If it is inter- 
cepted. the ball is first advanced to the 
point of interception according to the 
yardage shown in the chart. Then, the 
play selector is moved to INT RUNBACK 

and the buttons are actuated to deter- 
mine how many yards the opposing 
player runs back the interception. If the 
intercepting player fumbles on the 
runback. the fumble play is used to tell 
whether he keeps possession at the point 
of interception, or loses the ball. If there 
is pass interference, the offensive team 
gets a first down at the point of the 
interference, which is indicated by the 
yardage shown on the chart. 

As in actual football scoring, touch- 
downs count six points. field goals three 
and extra points one. Conversion 
attempts are determined by using the 
extra -point play to see if the kick is good 
or no good. You can, of course, vary the 
rules as you wish. You might decide, for 
instance, to permit two -point conver- 
sions. 

Quarters can be determined by setting 
a kitchen timer to an agreed -on period 
or by limiting each player to a certain 
number of plays, say 16 or 20. In this 
case, only actual plays from scrimmage 
count. Kickoffs, kick returns, intercep- 
tion runbacks and conversion attempts 
are not included. At the start of the 
second half, the player who kicked off at 
the beginning of the game now receives 
the ball. R -E 

Your contribution 
helps make tomorrow 
better than today 
for the handicapped. 
Give to 

Easter Seals 
for crippled 
children 
and adults 



DIGITAL CLOCKS 
continued from page 57 

seconds. When this switch is closed. the FAST switch becomes 
ZERO SECONDS AND HOLD and the SLOW switch becomes HOLD 

COUNT. If all three of these switches are closed at the same 
time, the display changes to 12:00 AM. This peculiar 
"programming" allows you to make any of these modules into 
a 24 -hour "stopclock" that will count and display by the 

second, and can even he controlled and reset remotely! To do 
this, use toggle or slide switches instead of pushbutton 
switches. Hint: Small toggle switches will mount in the same 
1/4 -inch diameter hole as miniature pushbutton switches. 

The ALARM DISPLAY switch is also used as the SNOOZE switch. 
When this switch is closed. the alarm time is displayed. and is 

advanced by the FAST and SLOW switches to the desired time. 
(Be careful that you don't overlook AM or PM designation. or 
your alarm will be 12 hours off!). With the ALARM ON switch 
closed, when the real time matches the alarm -set time, the 

alarm will sound. By pressing the ALARM DISPLAY/SNOOZE 

switch. the alarm will stop for 9 minutes. then go on again. 
This can he repeated for up to one hour from the original 
alarm time. Of course. the ALARM OFF switch disables the 

alarm at any time. If this switch is turned off when the alarm 
sounds, and then turned right back on again, the alarm will 
automatically go on again in 24 hours! In other words. you 
can set the alarm for the next day when you get up. instead of 
before going to sleep . . . when you might forget. 

Although all these modules are able to turn a radio on and 
off automatically, this requires a SLEEP TIMER display switch 

(shown in the wiring diagram. and included in the kit offered 
in the parts list), a MODE selector switch, and, in the case of the 

National modules, external driving circuitry. Also, because of 
the power requirements. this could mean a different power 
transformer, and you would need specific information on the 

radio circuit requirements. Therefore, these applications are 

not covered in this article. Although each of these modules is a 

versatile "brain" about which a lot more could be written, the 

main features and uses are covered. If you want more specific 
information, contact National Semiconductor Corp. (2900 

Semiconductor Drive. Santa Clara. CA 95051). Fairchild 
Semiconductor Consumer Products Group (4001 Miranda 
Ave.. Palo Alto, CA 94304) or Interfab Corp. (See parts 
list). R -E 

THE UNFINISHED JOB 
1 asked you for some ideas on why I had several odd 

symptoms in an RCA CTC-38. You said "Check the electrolytic 
filter capacitors for any sign of signal." I did, and found that It 
was the one you said, on the + 140 volt line! However, the filter 
capacitor itself wasn't bad. It had been replaced but whoever did 
it lust forgot to solder the lugs of the can to the chassis! Fixing 
this up stopped all the trouble. Thanks very much.-H. V., Mar- 

tinez, GA. 

The moral of this is "Don't stop working on the a job until 
you're through!") 

HALF A PICTURE MISSING! 
I've got a real screwball in this Zenith 19EC45. The top half of 

the picture is perfect; no compression, no stretch. The whole 
bottom half is gone. It's just black! What the heck is this?-J. G., 

Crystal Springs, AR. 

Real simple after you find out what it is! This set has an 

OTL (Output Transformer Less) two -transistor vertical output 
stage with dual -polarity DC power supply. (Just like the OTL 
circuits you find in transistor stereo amps. and so on.) So. 

there are two output transistors. Each one scans one half of 
the screen. If one should open or develop a bad contact in the 

socket, this is the reaction you'll see. If you lost the bottom 
half, go and check Q708. This is the transistor in the middle of 
the heat sink. That's it. 

ÍT 

.. 

MATHEMATICS J 
l l 

ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED¡ MATHEMATICS 

ADVANCED ENGINEERING MATHEMATICS 

These unusual courses are the result of many years 
of research and teaching by the President of IN- 

DIANA HOME STUDY INSTITUTE, who has personally 
lectured in the classroom to thousands from all walks 
of life on mathematics, electrical and electronic engi- 
neering. 

You must see these lessons to appreciate them! 
NOW you can master mathematics and electron- 
ics and actually enjoy doing it! 

WE ARE THIS SURE:-you order your lessons on 
a money -back guarantee. 

WRITE TODAY for more information and your outline 
of courses. You have everything to gain and nothing 
to lose! 

LICENSED BY THE STATE BOARD OF INDEPENDENT 
POST -SECONDARY VOCATIONAL, TECHNICAL, 
TRADE AND BUSINESS SCHOOLS. 

THE INDIANA HOME STUDY INSTITUTE 
EASTERN DIVISION 

P.O. BOX 1189 
PANAMA CITY, FLA. 32401 
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GHT 
INSTRUMENTS IN ONE 

_a. Out -of -Circuit 
Transistor Analyzer 

ys - , Dynamic In -Circuit ' ,r Transistor & Radio Tester ' 

0,.... ,. Signal Generator 
. !. , Signal Tracer Voltmeter 

IVlilliamméter 
rliow:1.4.06104 Battery:Tester 
P 'o IV I i Diode Checker 

Transistor Analyzer Model 212 
Factory Wired & Tested -528.24 
Easy -to -Assemble Kit -519.21 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the 

facilities you need to check the transistors themselves - and the radios or other cif. 
euits in which they are used - have been ingeniously engineered into the compact, 

6 -inch high case of the Model 212. It's the transistor radio troubleshooter with all the 

features found only in more expensive units. Find defective transistors and circuit 
troubles speedily with a single, streamlined instrument instead of an elaborate 
hook-up. 
Features: 
Checks all transistor types - high or low 
power. Checks DC current gain (beta) to 
200 in 3 ranges. Checks leakage. Uni- 
versal test socket accepts different base 
configurations. Identifies unknown tran- 
sistors as NPN or PNP. 

Dynamic test for all transistors as signal 
amplifiers (oscillator check), in or out of 
circuit. Develops test signal for AF, IF, 
or RF circuits. Signal traces all circuits. ei 
Checks condition of diodes. Measures I_ 
battery or other transistor -circuit power - 
supply voltages on 12 -volt scale. No ex- 
ternal power source needed. Measures 
circuit drain or other DC currents to 80 
milliamperes. Supplied with three exter- 
nal leads for in -circuit testing and a 

pair of test leads for measuring voltage 
and current. Comes complete with E 

instruction manual and translator listing. 

EMC, 625 Broadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor. 

NAME RE -3 

ADDRESS 

TY 2DNE_STATE __ 

EMC 
ELECTRONIC MEASUREMENTS CORP. 
625 Broadway, New York, N.Y. 10012 



FOR FAST TROUBLE -SHOOTING 

"FERRET" 
TV MINI -ANALYZER 

1® 

e VHF/UHF Subber 

$99.95 

SG -785 
e I.F. - Video Trouble Shooter 

Convergence Generator e Dots and Cross -Hatch Patterns 

The "FERRET" is a multi -functional instrument for 
fast, efficient trouble -shooting and adjustment of all 
Color and B&W tvs. It is ideal for both shop and field 
work. (Cables included.) 

kiegjatic 2849 Fulton St., Brooklyn, N.Y. 11207 

Please send more information. R3 

NAME 
ADDRESS 
CITY STATE ZIP 

SOLD THROUGH DISTRIBUTORS ONLY 
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DISTORTION 
The right channel sounds awful in this Truetone 4DC6325. 

Left channel OK. The scope shows a funny waveform in the right 
channel with a sinewave on the input. (See diagram.) I pulled 

both transistors in that channel, checked them out of circuit and 
they were good! Help!-MDO, Ink., AR. 

The output stages in this amplifier use small thermistors in 
the bias networks. It's very likely that one of these has been 
shorted out by a solder bridge! This has happened to me. 
Check the resistance across the terminals of each: should he a 

about 22 ohms. The waveform you drew shows a very had 
case of crossover distortion and had transistors are one cause 
of this: so. your test was correct. 

VERTICAL RETRACE 
1 wrote you some time ago about a vertical retrace problem in 

a Sears TV set. I checked everything you suggested. Still had 
'em. Finally, in desperation, 1 moved the vertical centering 
control. This raised the raster so that the retrace was hidden! I 
figured that I'd lose too much of the picture, so 1 ran the setup 
adjustment on the vertical size, linearity and shape controls. 
Much to my surprise, I found that I had a perfect raster-full, 
linear, and no retrace lines! 

Do you think that the set came from the factory this way, or 
was it one of the Sears service technicians who had previously 
worked on it?-R.K., Middleburg Heights, OH. 

Well, you've got one of two choices. Take your pick! R -E 

*Ik 

Patents 
Pending 

covering 13 
unique features. 

Why use the ATC-10 
General Television Servicer? 

Because for an Investment of $299.95, the ATC-10 
provides most of the combined features of a con - 
ventional color bar pattern generator, an Analyst 
and a substitute tuner. You get time savings 
bonus features too, like the RED RASTER, 3.58 
MONITOR, GRAY QUAD, and multi -purpose 
HATCHDOTS patterns. 

Al Flynn, proprietor of Al Flynn Radio TV Repair 
Service, Inglewood, California says .. . 

"Versatility makes the ATC-10 generator a money 
maker. The ATC-10 is what TV repairmen -have \ 
needed for ten years." . 

co 
o 
z 
cc 

o - American Technology Corporation 
- 225 Main Street, Dept. 3C, Canon City, CO 81212 
o For your convenience, we accept Master Charge, 

á BankAmericard and COD phone orders. 
¢ Same day.shipment! (303) 275-8991, Ext. 3 

100 

Write for more information on the ATC-10 General 
Television Servicer, or try it at our risk 

-30 day shop trial - 
if not 100% satisfied In every way, return for 

instant refund in full. 
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GO 
DIGITAL, 
GO DANA ETER® 

(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 e 

Dana Laboratories, Inc. 
2401 Campus Dr, Irvine, Ca 92715, (714) 833-1234 
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Put Professional Knowledge and a 
LOOKING AHEAD 
coaNnued from page 4 

AM stereo soon? The FCC could act to establish 
an AM stereo radio service as soon as the end of 
this year, in the opinion of Washington observers. 
An industry -wide National AM Stereo Radio Committee 
(NASRC) has studied a number of proposed systems 
and was scheduled to start field-testing them over 
radio stations in February. 
Game problems: The hottest new electronic product 
since CB may be running into an unexpected problem: 
Are video games injurious to television sets? The first 
rumblings were heard from television dealers who 
found that after leaving games on the screen all day 
for many days, the outlines of the game perimeters 
were "burned" into the picture tube screen. They 
reported these problems to the set manufacturers, 
who immediately began to envision thousands of 
picture -tube warranty replacements due to the use of 
games, and got their engineers and lawyers working 
to figure out what to do about it. 

The Federal Trade Commission got wind of the 
potential problem and quietly started an investigation, 
questioning TV set, game and picture tube 
manufacturers. The investigation has been inconclusive 
so far, but the Canadian government's Consumer and 
Corporate Affairs Department issued a public warning 
that "prolonged use of the games may cause the 
game pattern to remain as a ghost during regular TV 
viewing," explaining that this was the result of 
"phosphor exhaustion" caused by fixed lines on the 
screen. An American catalog house, Service 
Merchandise Corporation, is sending its game 
customers a letter telling them that the extent of the 
problem isn't known, but suggesting that games be 
turned off when play is completed and that normal 
viewing habits be maintained, to give the set a "rest." 

Sounds like a regular epidemic of trouble-except 
that so far as we can determine there have been no 
complaints from consumers. The Electronic Industries 
Association (EIA), which is conducting its own 
investigation, has heard of none. The Council of Better 
Business Bureaus says it is aware of the potential for 
trouble but hasn't received any complaints, and game 
and TV makers say they've heard only scattered 
complaints, but these were from stores which leave 
the games on for protracted periods, and not from 
consumers. 

(Radio -Electronics is interested in this problem 
too. If you have had some personal experience with 
any instance of a TV game display damaging a picture 
tube, tell us about it. Send us full details, including 
manufacturer, model number, screen size, hours 
of use per day and room lighting. Send your data 
to Radio -Electronics Magazine, TV Games Data, 
200 Park Avenue South, New York, NY 10003. Letters 
can not be acknowledged. We will publish the collected 
data in a future issue.-Editor) 

The biggest worry, of course, is that the big game 
sales started just last year and there hasn't been 
enough experience yet to determine the long-term 
effects, if any. Television set makers, increasingly 
nervous about thousands of potential claims, are 
preparing to put disclaimers in their warranties to 
indicate that the terms cover only the use of the 
sets to view programs. Until the problem is better 
defined, there's a simple precaution which probably 
will prevent any potential damage: Turn down the 
brightness and contrast. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your 

DEGREE 
by correspondence, while continuing your pres- 
ent 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 independent study. 

The Grantham correspondence degree program 
in electronics is comprehensive. It begins with 
basics, written in very simple language, and 
continues through the B. S. E. E. degree level. 
Throughout the entire program, heavy empha- 
sis is placed on clear explanations written in great 
detail, progressing from the simple to the com- 
plex, in easy steps. 

Our free bulletin gives complete details on the 
curriculum, the degrees awarded, the require- 
ments for each degree, and how to enroll. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (2/3) 477-/90/ 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r 
Grantham School of Engineering RE 3-77 

2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

D 

o x 

V 

Address 

City State Zip 
L 
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burglar - 
fire 

alarm catalog 

)-0,- 

I 
GI mountain west 

alarm :Y:d7V 

over 900 
systems, 

detectors, 
controls, 

sounders, 
tools, locks, 

supplies 
TO PROTECT HOMES, 

BUSINESSES, INDUSTRY 
Huge selection of hard -to -find security 
equipment from stock. 64 fact -filled pages 
loaded with 100's of highest quality profes- 
sional alarm products, technical notes, 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors; Controls; Alarms: bells, sirens, 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. (Outside U.S.. send $1.00.) 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263-8831 

CIRCLE 8 ON FREE INFORMATION CARD 

Kleps 40 
Kleps 30 Kleps 1 

Clever Kleps 

For 

faster 
service 

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. 42/4" 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. 6t/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/z" long. $ .89 
All in red or black - specify. (Add 500 postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connec oys, earphones, headsets, miniature components. 

Available through your local 

rye 

USE 

ZIP 

CODE 

on 

all 

mail 

Kleps 10 - 20 

Kleps 30 

fi 

Kleps 

eps 

Pruf 10 
distributor, or write to: 
RYE INDUSTRIES INC. 
129 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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new books 
CB UPDATE, by Mike Wendland. Sheed, Andrews & McMeel, 
Inc., 6700 Squibb Road, Mission, KS 66202. 5'/4 x 8 in., 140 pp, 
$3.95 softcover. 

Good Buddies and would be Good Buddies alike will find this 
up -to -now look at the hottest hobby in America intriguing. It 
contains valuable information for both longtime CB'ers and those 
with newly acquired ears. The author begins with a brief history 
of CB radio explaining how the Arab oil boycott and the double - 
nickels speed limit precipitated the CB mania. Once used only by 
a handful of businessmen and backroad coyote hunters, CB 
radios today are the truckers' best friend and a handy tool for 
thousands of motorists. 

The book covers the ABC's of CB as well as the more technical 
aspects. The author explains AM and SSB operations, gives 
advice on operating etiquette, provides details of proper antenna 
mounts and the variety of useful tips. He also tells how to operate 
a unit from a home base, even in an apartment. Of particular 
interest will be the glossary of CB terms in the back of the book. 
Other helpful appendices include a guide to the 10 -code and a 
copy of the FCC Rule and Regulations, Part 95. 

CB RADIO, Tab Editorial staff. Tab Books, Blue Ridge Summit, 
PA 17214. 7 x 10 -in., 210 pp, $5.95 softcover. 

This is volume 4 in a series of CB Radio Schematic/Servicing 
Manuals. This one covers Pace, Fanon/Courier and Dynascan 
(Cobra). It's a complete rundown on servicing data on more than 
30 CB transceivers. A valuable reference for any technician 
looking at the service and repair of CB radio equipment. 

THE RADIO AMATEUR'S HANDBOOK. Fifty-third (1976) Edition. 
Edited by Bob Myers and The Headquarters Staff of the Amer- 
ican Radio Relay League. Newington, CT 06111. 61/2 x 
91/2 In., 705 pp including index. Softcover. $6.00 in U.S. and 
Possessions, $7.00 in Canada and $8.00 elsewhere. Hardcover 
clothbound $10.00 in U.S. and Possessions, $11.00 in Canada 
and $12.00 elsewhere. 

Like the fifty-two previous editions, the ARRL Handbook is 
destined to be one of the most sought-after publications in the 
electronics field. It is chock full of material for beginners, 
advanced amateurs and electronics engineers alike. Readers of 
the Handbook will be pleasantly surprised at the number of new 
construction projects in this edition. Among them are a two -band 
solid-state transmitter, a 2 -kW 2 -meter amplifier and a communi- 
cations receiver with digital readout. Hundreds of drawings, 
charts and photographs are used to present the material. 

CB RADIO, Second Edition, Revised, by Leo G. Sands. A. S. 
Barnes & Co., Inc., Box 421, Cranbury, NJ 08512. 51/2 x 81/2 -in., 
192 pp, $8.95 hardcover. 

This is a basic introduction to the fascinating world of CB 
updated and revised with all the latest rules, "lingo," and 
equipment. The following topics are covered fully: getting 
started; selecting equipment; cost of equipment; power sources 
for the house, vehicle, boat and walkie-talkie; antennas; installa- 
tion; maintenance and repair; and efficient use of air time. 

Special features include a license application form, official 10 - 
code, CB operator lingo, trucker's CB lingo, abbreviations, and 
protecting yourself with CB radio. 

CBer's HANDYBOOK OF SIMPLY HOBBY PROJECTS, by Robert 
M. Brown. Tab Books, Blue Ridge Summit, PA 17214. 5'/e x 
81/4 -in., 168 pp. Softcover: $3.95. 

This book contains 114 easy -to -build performance boosters for 
every CB'er including mobile and base station antennas, direc- 
tion finders, modulation boosters, RF preamplifiers and convert- 
ers, noise limiters, clippers, squelch switches, audio compres- 
sors and limiters plus 101 other useful and novel operating aids. 
Most of the projects can be built for under $5.00 using new parts. 
A soldering iron and normal hand tools are all that are needed to 
build any of these projects. R -E 
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Build A Computer 
It's all on one circuit board: 2650 IC, 
1024 bytes of PROM expandable to 4K, 
2048 bytes of RAM, cassette interface at 
300 baud, video display interface and 
more. 

Experiment With EXAR Function Gener- 
ator IC 

Build almost any kind of generator you 
can think of-sine, square, triangle, FM, 
AM, and PSK. 

IC Data Sheet For Reticon SAD -1024 

See how it works and what you can do 
with this "Bucket Brigade Delay" de- 
vice. 

Build Teleswitch 
First of series of telephone associtated 
projects. This one lets you turn electrical 
devices on and off when you're away 
from home, by using the nearest tele- 
phone. 

PLUS 

Komputer Korner 

Phase -Locked Loop For CB 

Jack Darr's Service Clinic 

Dynamic Range Enhancement 

Hi -Fi Lab Test Reports 

the 
shocking truth 

- 

i 

, 

The world of electronics is becoming both 
larger and smaller. As its essential hardware is 

rapidly decreasing in size, the demand for 
competent technicians is rapidly increasing, 
especially in communications and marine 
technology. 

The Jensen Beach Campus el Florida Insti- 
tute of Technology offers an Associate of 
Science degree in Electronic Technology con- 
centrating on the specialized skills needed in 
modern marine and communications applica- 
tions. Students in this program receive broad 
academic training in electronics as well as 

diverse practical experience qualifying them 
for various career opportunities in industry. 

To learn more about F.I.T.'+s Associate of 
Science degree in Electronic Technology, re- 
turn the coupon below today. 

Florida Institute of Technology 
720 S. Indian River drive 

Jensen Beach, Florida 33457 
Name 
Address 
City 
Zip 
Age-Veteran 

Phone 
State 

Area Code 
RERP 2/77 
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FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is "in." 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 
unique! 
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 

CIRCLE 4 ON FREE INFORMATION CARD 

MODEL 100A AUDIO RESPONSE PLOTTING SYSTEM 
and general purpose sweep/tone burst/pulse generator 
consists of two sine /square/triangle function generators, 
pulse generator, frequency counter and peak amplitude 
measurement sections. It is primarily intended to generate a 

frequency response plot on an X Y recorder or scope. 

Time base generator offers symmetrical or independent 
control of the positive and negative sides of the ramp 
providing a duty cycle of .7% to 99.3%. Frequency range is 

.0035Hz to 100kHz. Amplitude is 15Vpp into 500 0 with 
5VDC offset. The time base output drives the X axis of an 

X Y recorder. Manual mode provided for setup. 

Audio sweep generator provides manual frequency 
adjustment or log/linear sweep of 20Hz to 20kHz. Blanking 
mode produces zero reference line onn X Y recorder or tone 
burst. Amplitude is 15 Vpp into 500 32 or 10 Vpp into 8!2. 

Pulse generator frequency range is .0035Hz to 525kHz. Pulse 
wideth is adjusted independent of frequency from 4 seconds 
to 40 nanoseconds. Outputs are complimentary TTL. 

Peak amplitude measurement section measures internal or 
external signals from mike to power amp level. Amplitude 
output drives Y axis of X Y recorder. 

Frequency counter is 6 digit, line triggered, and reads either 
internal or external. Sensitivity is 50 my peak at 20kHz. 

Dimensions: 8 x 14 x 3. Shipping Weight 9 lbs. 
S550, stock to 30 days. Warranty: 1 year. 

1894 Commercenter W. =105 
San Bernardino, G 92408 
1714) 889 7623 

/....iDECity SOUND 
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ANALOG VOLTMETERS 
continued /ron1 pcye 71 

or range. This is quite common. especially 
with the crowded scales of a versatile multi- 
function meter. For example. it is easy to 
have the voltmeter set on the 15 -volt range 
and take the reading from the 50 -volt scale. A 
more subtle version of this problem is to take 
a 1.5 -volt AC reading from the 15 -volt scale 
rather than the special scale provided for the 
I. 5 VAC range. 

Errors in reading can he generated from 
parallax. Parallax is the difference in read- 
ings obtained by viewing the meter from 
different angles. Generally. errors due to 
parallax are important only when high -preci- 
sion measurements are being made. Where 
parallax is a severe problem. a mirror -hacked 
meter scale helps maintain all readings from 
a single point. 

Another operator error is to make mea- 
surements with the probe tip switch in the 
wrong position. Either the switch is in the DC 
position. (which places one megohm in series 
with the probe) and the measurement is 

either AC volts or ohms. or DC measure- 
ments are made without the series resistance 
and all measurements are 104 high. 

Resistance measurements made with cur- 
rent still tlowing in the circuit are invalid. 
The ohmmeter, in the final analysis. mea- 
sures voltage. Any extra current in the resist- 
ance being pleasured sets up a voltage. which 
is a source of error. If the meter is not 
protected. there may also he damage to the 
ohmmeter circuits. 

Resistance measurements made on trans- 
former windings (or other highly inductive 
components) are susceptible to two problems. 
The first is caused by a lack of transformer 
knowledge. The operator discards a good 
transformer because the resistance of a 
winding appears to be low. What has been 
forgotten is the reflected impedance front the 
other windings. The second problem is 

caused by the high inductance itself, and is 
normally a problem only with power trans- 
former primaries and high -voltage secondar- 
ies. When the ohmmeter is disconnected 
from the winding. the magnetic field 
collapses. This collapse causes a high voltage 
to appear at the winding terminals. The high 
voltage can cause electrical shock. damage to 
the ohmmeter. or both. 

Polarity errors are common and come in 
two forms. First. the user may have the meter 
set for one polarity and assume another. The 
second polarity error is associated with 
ohmmeter measurements: The operator fails 
to consider the effects ohmmeter polarity 
may have on a circuit containing semicon- 
ductor junctions. If the presence of semicon- 
ductor junctions in the measurement is 
suspected. a simple check is reversal of the 
test leads. Significantly different resistance 
readings indicate the presence of semicon- 
ductor junctions. 

Improper interpretation of the decibel 
scales often leads to error. 

In the area of errors introduced by the 
meter itself. circuit loading is probably the 
most common. Often a simplistic view of the 
VTVM or the TVM is taken. and the 
presumption is that the electronic voltmeter 
does not load the circuit at all. Although the 
electronic voltmeter may be substantially 
better than the VOM. it still loads the circuit. 
Looking at the simple DC case. it is apparent 

that a 10-megohm voltmeter loads a one- 
megohm source enough to produce a 10 

percent error in the reading. This is if DC 
only is taken into consideration. 

If the AC component of the signal is also 
considered, capacitive loading must also he 
considered. The meter input capacitance 
often presents a low -impedance resistive load 
of the divider. \s noted earlier. this must be 
taken into consideration when making DC as 
well as AC measurements. This is especially 
true when dealing with a circuit where the 
loss of AC shifts the DC values of the circuit. 
The self -biasing stages of a transmitter are an 
example of such a case. The isolating resist- 
ance of the \'TVM is most necessary in these 
cases. 

There are times when the VOM is actually 
better than the TVOM or the VTVM. For 
example. the VT\'\I has an II-megohm 
input impedance when used on the 1.500 -volt 
range: however. a VOM with 20.000 ohms 
per volt input impedance has 20.000 X 1500. 
or 30 megohms input impedance. When 
measuring a high -voltage supply. this may he 
of considerable advantage. The VOM may 
have the further advantage of having an even 
higher voltage range (4 to 5 kV for example). 
and the circuit loading caused by these 
ranges is even less than that of the VTV M or 
T\'M. 

The analog voltmeter is truly not dead nor 
dying. Although many of its functions are 
being replaced by the digital multi -meter, 
there are still many places where the analog 
insrument is adequate. R -E 

BIPHONIC SOUND 
continued fono page 39 

products in the future. In a recent visit 
to JVC's headquarters in New York 
City. we were treated to vet another 
experience in sound reproduction. To 
hest illustrate the effects of their binau- 
ral -stereophonic and quadriphonic-bi- 
naural-stereophonic processors and pro- 
gram material. they devised a special 
listening chair (see cover photo). 
equipped with four small speakers in 
front of and behind the chair's occu- 
pant. Despite the obvious fidelity limita- 
tions of the small speakers constructed 
into the framework of the experimental 
chair, the sound images created by these 
carefully positioned speakers were 
heyond description. 

At the moment. there are only a few 
records recorded binaurally in this 
country. though in Japan it is reported 
that some twenty such special discs are 
alread\ asailable. It' interest in binaural 
sound increases. we may well see addi- 
tional otlerings of such discs in this 
country and play. perhaps. es en witness 
the resurrection of an old form of sound 
recording and reproduction that has 
been dormant for more than forty 
years. R -E 
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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 
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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. 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 WAlker 5-7000 

YOUR HOBBY EXPENSES ARE 

TAX DEDUCTIBLE! 
FOR FREE INFORMATION WRITE 

FINANCIAL MANAGEMENT ASSOC., INC. 
BOX 82129AD SAN DIEGO, CA 92138 

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 F(( EXAMS! MemMin, study-Tests 7 

Anent let FCC 1n end 2nd doss Raffle. 
103-4 

4p i 
telephone licenses. Neely revised multiple y FCC`!X /w 

mein questions end diagram, rarer all ,k2,1 S' l7d Pn0I 

oleos tested In FCC esoms, plus Sell.Study a}: Comm C1311 1 . 

Ability Test. 19.95 pm . tpoid. Non, f 4421 

bad guarantee. 
t,d 

. 'elkyy I 

COMMAND PRODUCTIONS p`d..BOK 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 

ELECTRONICS 
DESIGN NEWSLETTER * Logic Design Techniques MT* * Digital 4 Linear Design rd//P' 

Theory Procedures a/pe0: 
rT * Construction Projects abrp 

Subscription S6 Sample Copy SI ® VALLEY WEST Bo 2119-L Sunnyvale, CA 94087 

PLANS & KITS 

LINEAR amplifier, 3-30 MHz, 100 watt mobile. 
Construction plans, $3.00, WILSON, Box 5516- 
FC, Walnut Creek, CA 94596 

DECORATOR telephone kits. Over 50 styles and 
colors. Catalog 50C. PHONE FACTORY KITS, 
RE017, Box 43147, Las Vegas, NV 89104 

®WERSI KITS 
Organs, Pianos, Strings 
Rhythms, PA Systems 
104 -page catalog $2 
WERSI electronics, Inc. 
Dept.A4, Box 5318, 
Lancaster, PA 17601 

UNLOCK your future. Become professional 
locksmith by spare time homestudy. $13 in an 
hour possible. All tools, equipment included. 
Facts Free. Send name. LOCKSMITHING INSTI- 
TUTE (homestudy), Dept. 1339-037, Little Falls, 
NJ 07424 

FREE KIT Catalog 
STOP! Take a minute & let us send contains 
our latest kit catalog. II you like, TEST & 
send us the name & address of a EXPERI- 
friend who may also be interested MENTER'S 
and we'll include to you our booklet EQUIP. "How to build -electronic thermometer 

DAGE S SCIENTIFIC 
1054R ( LIVERMOREI CA 94550 

SAVE 50%. Build your own speaker systems. 
Write: MCGEE RADIO ELECTRONICS, 1901 
McGee Street, Kansas City, MO 64108 

FASCINATING microcomputer kits! Build inex- 
pensively ASCII keyboard, paper tape reader, 
teletypewriter interface, trivoltage PS. Construc- 
tion manuals $2 each. 1702A Programming -S1. 
Free Catalogue. MICROTRONICS, P.O. Box 
7454, 13101, Menlo Park, CA 94025 

TV JAMMER, 
Amaze your friends! Makes TVS go into distortion. 
Max. range 20'. IN EASY KIT FORM...S2.65 

* SEND FOR FREE CATALOG *- 
ELECTRONICS COMPANY 
- 6827 Tobias Av. Van Nuys Ca.91405 

KITS, semiconductors, components. Free flyer. 
CHIPS ELECTRONICS, Box 1030, Oakville, 
Ont., Canada L6J5E9. U.S. Inquiries invited. 

ORGAN KITS 
KEYBOARDS 

THE ULTIMATE IN DESIGN 
AND SOUND 

DEMO RECORD AND 
wurlItter reproduction. BROCHURE $1.00 

DEVTRONIX ORGAN PROOUCTS, Dept.48 
f 5872 Amapola Dr. San Jose, CA 95129 
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ELECTRONIC DUAL TRACE OSCILLOSCOPE 
CONVERSION INSTRUMENT 
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SOLID STATE SWITCH 
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149 
5.45 3/4.00 

PANASONIC MODEL 450C -II 
CD -4 SEMICONDUCTOR TYPE STEREO CARTRIDGE 

Special Diamond Stylus TIP Stelu. Pressure flange 1.5 to 2.5 gr. 

q0j1 
Special! 559.88 Value 
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Send for free catalog - satisfaction guaranteed 
Min. Order $3.00 - Allow For Postage 

Ill. Residents Add 5% Sales Tax 
Prices good thru February 28, 1977 or while stocks last. 
Notice: Some items may be o1 limited quantities and :ablest It pnor sale. 

ELECTRONIC DISTRIBUTORS, INC. 
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Polly Pak'/ EXCLUSIVE 

100' 5 OF BARRELS PURCHASED! 
For the first time anywhere, Poly Pak 
merchandisers introduce a new way 
in buying the economical way. Raw 
stock from the "barrel". Remember 
the "good old days"? They're back 
again. The same way merchandisers 

lumougerL WIT 7101 
PLUGS. SOCKET* 
RECEPTACLES 
100 for 

$1.98 T"' ,n - 
eludes AC, DC, RF, audio. 
0-9 k. all kinds. Wt. 1 lb. 

í 

el 

t N.. 303527 
BARREL KIT #182 /1 
JUMBO RED LEDS i1 
15 for $1.98 
100% material, user can- 
cellation from factory 
dumps, 3V 10 miss. For 
10O'a f prolrets. d lens. 
Cat. No.31113369 

Avg. Ship. 
WI. 6 ors. S 

throughout the United States buy 
from various factories ... their over- 
runs in barrels. Poly Pak has done 
the same. Therefore you are getting 
the same type of material as the 
RE -TESTERS DO! 

TEST 'EM YOURSV r 'N SAVE! 

0 O /d BARREL KIT :201 
6Vy INDICATORS 

/leads 
15 for $1.98 
Tons lamp manufacturer 
dumps Inventory! Worth 
69e ea. Like groin -o -wheat. 
Cat. No. 3R3526 

B ARREL KIT /167 
ROMS-RAMS- 
REGISTERS d 

1 -lb. $1.98 
with appro. cout of 80 

. You get more.Mostly 
marked. .tly National. 
Some 40 pin.. 3030414 

5 fore$1.98wiis 

calculator A 
rhino beneath 

L31113515 

EL SIT 11 el 
LONG LEAD DISCS 

4 ozs. $1.98 
No counting make.prroa) 

All 
,nou gat 

kedk1100%,Cat 
N 3R3039 

BARREL KIT :200/ ARREL KIT 1195 BARREL KIT :155 t-; 

1aria ... mist rs, caps, 
transformers, rectifiers, di- 
ode., etc. for .pc. work. 
Preformed, dumped into 
barrels by f 30,340. 100 % 
Cat. No. 30,3401 
BARREL KIT#161 
POP' PLASTIC 

TRANSISTORS 

ve,..), kin carries 

9ó 1 

mousy back 
Ryfd,dq tee 

YOUR ANC 
CHOICE °I "I00D%" 
OF 
ANY rMATERIAL 
KIT L TOO!!!! 

11guy 
10 
KTS 

ost wt 

i11K"Free 

READOUDIGITT- RES STONSMVa+w 4 P aa 
Si 98.x^ i df1¢ MODULES 7 75 for $1.98 

üto in but w of 
lions. Lo `g II, :,;loen 1 and ;e watt 5%, 

10'-r lot. All marked. 
100,1 ,301534 
BARREL KIT 1163 
MINI TRIM 
30 for 1 p 

$1.98 
Asst. values 100 to 1 meg 
What n huy. Single turn. t/ N'. Wt. 0 oz. 303345 

25 for $1.98 
2N.19e4s with some 
253906's of 100% mate- 
rial. TO -92. Preformed. 
Cat. N..3R 1343 1 so 

BARREL KIT #158 
MAGNIFIED MAN -3's 
12 for 
$1.98 MAN -3, I- le: readout, with built -on 

magnifier. Factory discon- 
tinued line. 100% mate- 
rial Cat. No. 3313325 l 05. 

BARREL KIT :138 
PANEL SWITCHES 
30 for,. D-' 
$1.98 
Did you hear of O:LK'. An 

otherother e911 Maker barrelled all tine. of rsari tier trio. .Ides, etc 3313268 

BARREL KIT:157 
MOLEX CONNECTORS 
75 for 
$1.98 If-; 2 or.. 

Nylon, white cable canoee- 
torn, t. factory over -run. 
NO PICKEEI Mixed In bar- 
rrls.Cat. No.13R3324 

ARREL KIT 3135 
MICRO MINI LAMPS 
20 for 
$1.98 
Imagined Micro lead 1 r ellull[ wrleads. 3 tor 
5 VDC, 40 mil.. North 60e 
t . Cat. No. 353259 

BARREL KIT :1541 
CLOCK CHIPS 
20 for 

1°111 $1.98 
clock 

gathered u assortment 
of coco.. alarm, r.dett h.. pera, known, 
nil' mined. Can No. 3R3308 
BARREL KIT 1134 
CALCULATOR CHIPS 
15 for 'Ns 
$1.98 tr.rf 

Notional type. Can I 

SIM57:16, :IN. etc. I'n- 
e.ted Cat. No.13R3258 

BARREL KIT 3149 
ROCKER SWITCHES 
25 for 
ó.:. $1.98 

Barrel` '5 barrel*, s ma 
our astoer shouldns. gat the deal. No 383303, 

BARREL KIT #131 
TANTALUM 
ELECTROS 

for $1.98 
hoed, marked prune, fop 

grade asst, value, volt- 
ages. Cot. No. 3R3255 

BARREL KIT 1145 
MINI 
TRANSFORMER 
15 for $1.98 
Miniature transformer bark 
acolo. Asst. outputs. inter- 
stam and audio. Only I" 
sq. WI. 2 lbs. 3013294 
BARREL KIT :128 
MINI DIP ICS 
75 for $1.98 
Large mfgr dumped 100'n of 
IS.. into h,nret.. Includes 
7.11.. CM-./-rO-N, 703, 567. 
555, 558 -hut who knows! 
W I lb. 3R3245 

OP AMP Q LM38IN 3 for 4.00 
0 LM555H 3for 1,19 

SPECIALS Q LM558V 3 for 1.19 
Q LM565N 3 for 2.50 

LM301H 5 for 51.19 13 LM7O314 4 for 1.19 

01513019 5for 1.19 LM709H S for 1.19 

15.13079 4 for 1.19 Q LM710N 2 for 1.19 
1153013V 2 for 1.19 Q LM723N 2 for 1.19 

Q LM30914 3 for 1.19 L-11747419 4 for 1.19 
10(3220 3 for 3.00 0 LM747H 2 for 1.19 
LM324N 3 for 3.00 Íl 1.16748V 5 for 1.19 

Q LM339N 3 for 1.19 LM1800N 3 for 2.50 
131,0(3700 3 for 2.50 0 LM39005 3 for 1.19 

1,013736 3 for 5.00 0 LM4250H 3 for 2.50 

0101377N 3 for 4.00 Code =T05 
LM380V 2 for 1.19 V =Mlnl Dip, Nase. DIP. 

BARREL KIT 320 
MINI BLOCK 
CAPACITORS 
100 for $1.98 
Unbelievable? Worth 050. 
High precision subm,n, 
capWVt. lor applicator.), 

Cat. (303528 
BARREL KIT 3186 
KEYBOARD 
CHIPS I I 

10 for $1.98 
Truthfully we can t teat 
ern, [1515740'. keyboard 
encoder chip.. How good 

are they o e don't know. 
Cat. No. 3R3414 
BARREL KIT :160 
V. REGULATORS--.. _ 

15 for 
$1.98 =r 

LS1309KC TO -3 V.R.'s bar- 
reled. Hot by the pound, 
50./303330 

BARREL KIT:144 
(ACA PNONO PLUGS 
40 for $1.98 
1.000.000 RCA phono plugs 
for tldo one. You hi-fi-'rs 
know out they are 
100% material. 3R 3293 

BARREL KIT :127 
AXIAL ELECTROS 
40 for 
$1.98 

Asst capacities and 
eoltaeen. Cat. No. 30 3227 

ARREL KIT 1203 
ALCULATOR 

KEYBOARDS 

It'o true! 20 -key, 4 func- 
tion keyboards at ridlcu 
lour give-away. \\'t. 12 oza. 
Cat. No. 1303524 
B ARREL KIT #184 
Va -WATT METAL FILM 

150 for 
$1.98 

100% motel film 
r 
aid.- 

tors. Long lead.- 30 3413 
BARREL KIT :159 
MODULAR SWITCHES 
25 for 
Centrniab /7777 

a aches. Tr' -maker. . 
cem. Dpdt. 6pdt. etc. Brand 

. Cgl. No. 331 3150 
B ARREL KIT 1143 
75 -PC TRANSISTORS 
$1.98 
100% material TO -92 
factory discontinued linee 
Vnp'n mixed with none 
254400-1-2-3.4. 303290 
BARREL KIT ;126 
UPRIGHT ELECTROS 
40 for 
$1.98 

miawre 
.1;",`,0%'2.";(10'%I. marked 
n good. 303226 

B AKKEL KIT #118 al 
MINI SCRS 
50 for $1.98 
UNBELIEVABLE,! TO -92 
Plastic SCRS In barrel ... 
rite from factory. Includes 
all voltages up thru 200 
pry. 303135 
B ARREL KIT ;93 
HALF WATTERS 
200 for $1.98 
Reolotur factory tried to 
Iced u.. by R 1110'. 
color -coded esistors in 
barrel. But value is there. 
4 oz. 303046 Untested 
DARREL KIT :11 
SUBMINI RESISTORS 
200 for 
$1.98 

Pt'. upright term. rolar end 
ed, watt. Atol values. 

B ARREL KIT 1115 BARREL KIT :112 
-MICRO MINI LEDS MOLEX 100%jog, 00 SOCKETS good 

200 for Cat.NO 
$1.98 303144 
CdculaWr maker dump! N'. 
gut zillion of 'r . Used 
for IC socket,, oft 
BARREL KIT :92 
3 AMP EPDXY 
RECTIFIERS 0Untr.rad 
100 for $1.98 
Conmelic rejects, ehrtr,- 
rally fine business! You 
check m, it'. not for us. 
Asst. voltages. 3R 3204 

BARREL KIT 376 
1 -WATT ZENERS 

100 for $1.98 
Factory enure ,a 400 -mm's. 
Ni. fir-to-lee-"g.in offer. 6. 

10. 12. 15V. under 
c..me to us ,n a barrel. gin, ,. Double plug. 
Cat.No ,3R 2746 100 :FROM, Cat.No. 303741 Untested. 

40 for 
$1.98 

All the tiny led.. n Ina. up- 
right of Monsanto. Litronix, 

riety of colors. Yield 
50% or better. 3113130 

BARREL 391 
SILVER MICAS 
100 for $1.98 
Axial, red ari.ty of physical sizes. & Valor.. 
Cats*. 3R30í8 

BARREL KIT :75 
40OMW ZENERSI 
100 for $1.9 
Factory out of We! Amazing 
offer: 0, 8, 10, 12 to 15V. 
You test. hermetically sealed 
glass pak. Double plug. 
Gat. No. 30 2740 

BARREL KIT 1109 
TERMINAL STRIPS 
100 for $1.98 
Wade wont of terminal drip 
connectors.. fro contact 
u. tripmanufacturer. 
barrel dump your gain 
Wt. 1 lb. Cat.No 3R 3136 
BARREL KIT :86 
LITRONICS LED 
READOUTS 

10 for $1.98 
7 

7 27 . 

1 r ii 
fr. 1a, all h.., f No. 302861 
BARREL KIT -73 
TRANSISTOR 
ELECTROS 

50 for $1.98 
Me don't inh to separate 
Wide an 1 1oltage. & value 
up to 300 Inf. Cot. 3R2747 

BARREL KIT #104 
SLIDE VOLUME 
CONTROLS 
10 for 
$1.98 

C.tNO. 30 1057 

BARREL KIT :87 
NATIONAL IC BONANZ 
100 for 
$1.98 

Tv in nflnn, ': 11111 rm. 
I ITI ., NOSIs, r,g, ter.. lock 

,de. ,loa . hm..rr et, 
Cat.No. 30 28e0Unteeled. 

B ARREL KIT 271 
CAPACITOR SPECIAL 
100 pcs. 

$1.98 
m Idcds, plastics. meal,ramie., 

disco, etc. Nifty 
100 %good Cat -No 302738 

BARREL KIT :101 
RESISTOR SPECIAL 
200 for 
$1.98 

Includes: 1 .. 1/4, +2. 1. 2- 
w tter.. Arbon. 8 00. 
100 % good. 3R 3054 
BARREL KIT :66 
HOBBY LEDS 
40 for - 

$1.98 i tested 
747'o, 727'a. mingles. tri- 
ples, etc. .33 to 0.8. Rot 
from factory, all mined; 
have font 3R 2855 

BARREL KIT rea 
2 WAITERS 

1100 for 
1111% $1.98 Bowl 

Supplier,. throw 'e in the 
barrel. It's a In gold mine. 
All marked. Cat.No.13R'2735 

BARREL KIT :99 
PHOTO ELECTRIC' 
CELLS 
10 for $1.98 
Asst. GE type., CDS types. 
Mixed by factory. Big lob 
for s to separate. 100% 
gold. Cat.No. 303052 
BARREL KIT :53 

for $1.9 
5 for 

VOLT REG 
Factory referid" asen 
lensth of leads. Mar met... I.R,N. 12,15. 10.24 volts 
Power lob Cat. 30 2635 
BARREL KIT 365 
MIXED READOUTS 
10 for $1.98' 
Factory returns aim 

umber. MAN -4 MAN. 
7'..916/1-3.e. 11 barrel. & 
o time to separate. 
Cal. No. 331 27 33 Unleeted. BARREL KIT :61 

POLYSTYRENE CAP 
100 for 
51.98 

Finest caps made. An 
barrels bin , e bought 10 b+ 1 

from factory. mixed valuee: 
t:l good.C.t.No. 302729 

BARREL KIT :58 
SLIDE SWITCHES 41- 

30 for $1.98 
All ..hap. n ern, .pelr OP... 

aries etc. Ten á,,, nhon ¡Bak for 100's of 
nw,tching proleels. 
Cat.No. 3R 2726100 % good 

BARREL KIT 136 BARREL K1T .35 
' GERMANIUM DIODES NEON LAMPS 

200 for $1 98 Cn1e`t " 30 for 
ta, n m popular $1.98 100% good. u uNever 

grows old. But Famous NE -2's. All prim... 
this r I the ways the RE. hut factory made millions 
T0.STv.RS huv' 'r from h, and h,rrel'ed '..m. Your sd- 
actor,,. CatNo.'3R,2614 vantage Cat.No 302613 

TYPE SALE 
0 5574005 50.16 
Q 5N7401N .16 

5N7002N .16 
U 5574035 .16 

5574045 .16 
5N7405M .18 

0 5574065 .20 
5574075 .25 

0 
5/474080 .25 
5574095 .18 

p SN74100 .16 
5574115 .25 

05N7413N .45 
5N7417N .32 
5574206 .16 
17421N .29 

Q 5N74230 .35 [ 5N74250 .27 
5574300 .16 

Q 5rf7437N .26 
5074380 .26 

Q 51474400 .16 
0 5074410 .80 

BARREL KIT 156 
POWERS! POWERS! 
$1.98 -- 
100 for` 
Large distributor cleaned 
house. Baerele of power 

s,,.tors 3 to 7 watt.. 
Cat. No 3112724 
BARREL KIT 231 
METALLIC tr(( 
RESISTORS -1 
100 for $1.98 

the 
mostly by Coning, 

he finest resistor made. 
Mn.tly 1'F 
5% toL Ataar barrel of 

hies, Cat No. 3R2609 

Poly Paks C -R -A -C -K -S= 

InnPrices 

BUY ANY 10 I 

TAKE 15% 

-] 5N7442f1 .53 
5074455 .69 [ 5N7446N .79 

L 5574475 .69 
557448N .76 

C SN7450N .16 
05N7451N .16 
0 5574545 .16 
,15574645 .16 

sn707o5 .45 .u.155577,1;0: 
5r17472N .34 

, 5r47473N .36 
L 5N7474N .31 
.3 5574755 .49 
Q 5574765 .31 
i.)511747 811 .79 
Q 5570835 .69 
U 5074855 .86 ] 5674698 1.95 

5574905 .44 
5N7491N .73 

0 507492" .07 
Q 5070930 .47 

Cat. No. 

BUY 100 
TAKE 25D/D 

Q 50741605 .88 
05N74161N .88 
Q 5N74164N .79 

50 .99 
0 55741735 1.39 

SN74I74N .97 
514741750 .89 

Q 56741765 .79 
0 55741775 .79 

5M74191N 2.05 
5N741840 1.75 

[; 50741855 1.75 
155741905 1.15 
rt 55741915 1.05 
; I 5N74192N .87 (á( 

f 5574193N .83 
' SN74195N .73 
5574/960 .96 

I 5N74196N 1.49 
514741995 1.49 
55742005 3.95 

13 55742515 1.09 
Q 55742846 5.95 

5N74285N 5.95 

U 55749404 .78 
5N74950 .78 

U 5N7496M .72 
55741005 .98 
55741065 .65 
5074107N .33 

[, 5574112N .65 
50741135 .65 
50741145 .65 
55741215 .38 

)50741230 .59 
Q 50741250 .59 

50741265 .59 
,J 5N74132N 1.00 
C 55741415 .88 

SN741455 .69 
, 5574148N 1.29 

55741505 .99 
55741515 .70 

Q3sNaáis Ñ 1.601 
50741555 .70 

Q SN74157N .70 
55741565 .85 

2R 1981...+++'e+r++'^^"....e.`..e. 

BARREL KIT 754 
e DIGIT READOUTS 
10 for fkliot11",1 
$1.98' . 

Bargain of a lifetime! ill 
v, got was I barrel - he 
'hl,ndor digit" Noes, Mull,- 
ylc.ned. Cat. No. 352722 
BARREL KIT _30 
PREFORMED 
RESISTORS ' 
200 for $1.98 

w ha,,, I .,1 , ,.r.,l 

100. ,f, 100 ' w site. 
No. 3R 2608100% good 

BARREL KIT #20 
LONG LEAD DISCS 

100 for 
$1.98 

"auction sale" Prime 
marked only Long leads 
Co, 1302596100% goon 

BARREL KIT :40 
PNP HIGH -POWER 
TRANSISTORS 
20 for 
$1.98 
Popular germanium TO -3 

3R 2618100 % Ruoff 
BARREL KIT ;37 
PREFORMED DISCS 
100 for 

$1.98 
ir'.t shell inventor). 

but he dorm, it 'em bar- 
rel . Preform. d. for P(' u r 
S11ned value. too! 3R 2605 
BARREL KIT :19' 
DIPPED MYLARS 

60 for $1.98 , 
F, n..t capar,tor» made, 
shiny finish. Imagine f..1,,. 

dumpingri n hurreln. 
CatS0. 36 2597100% good 

BARREL KIT 239 BARREL KIT ;37 
2N3O55 HOBBY 
TRANSISTORS 

1 AMP "BULLETT" 
RECTIFIERS Untested 

15 for 100 for $1.98 
$1 98 Famous tyle, asstd. volt- 

O %`°".o, s ial include 
Fallouts of Ow Lamson alld`t YVen 1 .oltaRea t 253055. 302617100% JI(Y.C.I.No. 362613 ¡ 
BARREL KIT 128 !BARREL KIT #25 
PLASTIC ¡METAL CAN 
TRANSISTORS TRANSISTORS' 100 for 100 for $1.98 51.98 ratealed. Include. TO -5, TD -1, TO 
Type T0.92 (TO -101, all la, etc., assorted 2N num 

m; 
n5'. ;ariety of C l.1i0.13Ri26O3 Untested. - . CatNo 3o 2606 

BARREL KIT 117 
LINEAR 7400 DIP 
100 for 
$1.98uale. 

arkIdnund 
acamera.. ¡n, Marked and unmarked IA. terny 

stock. No. , 3R 2431 
V 2 walla. Ne.302417 

BARREL KIT :14 
PRECISION RESISTOR: 
200 for $1.98- 

BARREL KIT :12 /yBARREL KIT pat 
POWER TAB TRANS f OWER TAB 

TRANSISTORS 40 for, 
$1.98 

PNP. plastic 10220 type. 
Assorted 2N numbers. 
Cal. No.36 2426 Untested. 

40 for 
$1.98 % 

NPR, plastic TO220 type 
Assorted 2N numbers. 
No. 302425 tlnte.tea. 

BARREL KIT 19 BARREL KIT :7 
SUBMINIATURE VOLUME CONTROL 
IF TRANSFORMERS BONANZA! «--->- 

100 for $1.98 30 for j] 
Amar,nR. inrluden 155kes. $1.98 IOf14- good ,rho knw.? Single., dual., variety of From 'transistor radio man- valor., styl bl¢ ones uf.riur.r.. 100% 302422 .mall ones. Cat.No. 30242 

1 

BARREL KIT :4 
"4000" RECTIFIERS 
100 for -. -. 
$1.98 Untested. 

IN10110 series. Slay in. 
. lu,l 100. 210. 
400. G00. 800 and 1000 
colter", 302417 

BARREL KIT : 
154148/914 
SWITCHING DIODES 
100 for $1.98 

bout 
d ,Ins ail the, price 
Cat.No. 3112418 Untested. 

BARREL KIT :5 ,0., 
SCRS, TRIALS, 
QUADRACS 

30 for 
$1.98 Raw factory 

tockl All the 10 snip types. 
Cat.No. 3R2419 Untested. 

BARREL KIT :2 
LINEAR OR AMPS. 
DIPS 75 for 
tested $1.98 
May include 709'., 7.11'n 
703' , 560 serien. 656 In 
elude. 30 2416 

BARREL KIT #1 - 

057400 DIP IC'S. 
75 for $1.98 -- 
Marked 14 and/or with lR 
pin dips, y Include gates, 
register.. flip Rope. ount- 
ern. 3R2415í r t r 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass. 16171 245-3829 
Retail: 16.18 Del Carmine St., Wakefield, 

MINIMUM ORDER - $6.00 

POLY PAKS 
Send for FREE 

SPRING CATALOG! 

P.O. BOX 942R LYNNFIELD, MA.USA 01940 
©Poly Paks I0C1? Wakefield. Mass.. U.S.A. 1977 
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SENCORE TEST 
EQUIPMENT 

V 

Sencore TF40 Pocket 
Cricket Portable 
Transistor & FET Tester 
One simplified, safe test for all transistors and FETs. 
99.9% reliable with complete leakage test on meter. 
And the Pocket Portable is the only one that has it. No 
set-up information is needed. Total test takes seconds. 
Identifies transistor polarity, FET or bipolar transistor. 
Identifies all 3 leads everytime. Includes test tone indicator. 

T I 

f»l 

,111 

CB41 
Portable CB 
Performance 
Tester 
Tests SWR, RF power 
and % modulation. Tells 
if a CB rig is getting out 
as far as possible ... if it 
needs servicing. 
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CB42 
Total CB Automatic Analyzer 
The complete CB service bench, simplified 
for quick troubleshooting and performance 
testing. Performs 12 receiver tests; 12 
transmitter tests. Single digital readout for 
all tests. Combines five units in one: 1) 
Frequency Counter; 2) RF-IF Generator; 
3) Audio Generator; 4) Digital RF 
Wattmeter; and 5) special CB Tester. 
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a 1 achy 
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PS43 
PortA-Pak Power 
Supply/Battery 
Eliminator 
Combines advantages 
of rechargeable 
batteries with an AC 
operated supply for any 
12 volt service need. 

FOR PRICING AND TO 
PLACE YOUR ORDER: 
Call collect for Mr. Louis (516) 752-0050 
Master Charge, BankAmericard and C.O.D.'s accepted 

FORD 
RADIO SUPPLY CO., INC. 

855R Conklin St. 
Farmingdale, N.Y. 11735 

YOUR ONE STOP DISCOUNT CENTER 
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FREE 
148 page catalog of 
over 3000 items .. 
test equipment, CB, 
tools, tubes, 
components and a 

full line of electronic 
supplies 

J 



Test Equip. Special Discount Prices 

SENCORE 

ElCD 

RCA 110 FLYBACK TRANS. For 131k. & 395 
W'ht. vt.. 18K 
110 TY DEFLECTION YOKE for all types 495 

"COMBINATION SPECIAL" ItCA 110 95 L_I14 011( & 6 
90 COLOR YOKE for net. 19 to 25" 795 

70 COLOR YOKE 95 Li for round Color CRT's5 
UHF TUNERS Transistor type used in all 295 
TV set.. 
GE UHF TUNERS Transistor Type Model 995 

ADMIRAL TUNER :Model 040393-1 
7 

9S 
1211.0--aiJHI 

LiADMIRAL 
TUNER Model T94C441.3 

795 iTran.istorl.. 
GE TV TUNER Model =EPR6X11 795 
I:enest... / 
MOMUHF/VHF TUNER 
Transistor type ni ZENITH TUNER 
Model 175-11111 or 17:,-1151 

OBLUE LATERAL MAGNET ASSY 
Rep1. for most T0' 

COLOR DELAY LINE 
('ced in loot TV 
ZENITH SILICON STICK RECTIFIER 
Part =11(1-:15 

3 
ZENITH TRIPLER-Part =212-109 Same 95 
:u- 01'(1-511 . 

3 -POLARIZED CHEATER CORDS 
Brown 

995 

995 
179 

169 

495 

199 
COLOR POWER TRANSFORMER RCA Part 795 

=2rR1f+1 
2-COLORBURST CRYSTALS 
t:1579.fsi:(KCI 1g9 
3 -COLOR TV RECTIFIER 9S Li 1'.AKIK l' 1 

O6 -TV ALIGNMENT KIT most popular 279 
pus 
4-1V ALIGNMENT KIT 00 
useful 

El5 -DUAL DIODE most popular type 
2250 (Common or Renesl 

VU 'T" PANEL METER 
0-20 S di 

00 

COAX CABLE RG59U tltlk I1250'-fl0an 
269 Li w 

HI VOLTAGE POWER TRANSISTOR Equi( 229 
to Hop 707 C 

L_1 had. 
RADIO oat. types (Rout. 150 

had. hook( n. e. -id 
TAPE RECORDERS :mot. types (good. had. 
broken. -1.1 

Li WIRE 
GREY SPEAKER 00 

WIRE ...... 

L2 

UNIVERSAL TV ANTENNA hark of set type 299 
15 .0eboot 
3 -ZENITH VIDEO AMPLIFIER ('art s121- 00 
711. ......... .... L 
WAHL CORDLESS SOLDER IRON 95 
(colnple o ah charger) . . ........ 17 

O8" HEAVY DUTY 10 OZ. SPEAKER ceramic 550 
tyla. s ohm .. 

O6",9" HEAVY DUTY 10 OZ SPEAKER Cer 650 
Tope o Ohm 
STEREO HEADPHONES lit PI Quality- 495 
loth pug ni TACHOMETER 21A' SQUARE PANEL MET- 00 

T' (- ER 1-VD6010 Ht'yi .. 2 
CASSETTE TYPE MIKE Universal Plug- 99 

>101 Ohm. 2 
5 ZENER DIODES 7 00 
IN4 w 757A I rA V 1 
B E K DIGITAL METER 00 p 
Model =tan 85 

2-HEP S001S SILICON 
TRANSISTORS 19° 
I-HEP 55004 SILICON NPN Li TRANSISTOR..... 100 

1-HEP 55011 OR HEP S5012 HY 
TRANSISTORS..... .... 1°° 

1-1 TRANSISTOR SPECIALS ECG -108- 00 
ECG -116 ECG-123A-ECG16A 1 

TRANSISTOR SPECIALS 
00 

FX'GI21-ECG-128-ECG-151 1 
GE IC3 OR IC4 INTERGRATED CIR 00 
CUIT Equiv ECO116 1 
COLOR TUBE BRIGHTNER 
in .... f:t!1:,.. R0 
6 -SILICON RECTIFIERS oo 
I Amp -1)000 Ply 1 

7 TUBE AM FM STEREO AMPLIFIER 95 
CHASSIS complete with tubes as is 9 

ODELUXE PILLOW SPEAKER 49 
u nh I lug ....... 2 

TUNER SPRAY 1 59 
16 (h. Can...... L 

O8 -MINI PILOT BULBS (&3V-3DAta) or 100 

3"r5" SPEAKER 
39 

TV replacement .... ... I 
3 -ELECTROLYTIC COND. 50 
ROOMED 2.-a1S ri 3 -ELECTROLYTIC COND. q00 
1161 cal 2i1 Mfd 21n1V.. C 
3 PACK IRISH CASSETTE TAPES 
Cr0........$1.50..........0-9) 

495 

Minimum Order 55.00 Immediate Delivery 

BROOKS RADIO & TV CORP. 
529 Columbus Ave., New York, N.Y. 10024 

TELEPHONE 212874 5600 

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 87 
17 Advanced Electronics 90 
22 Allison 94 
74 American Audioport 32 

59 American Technology 100 

7 1I' Products 98 
Audio-Technica 97 

71 B&K-Div. of Dynascan 36 
92 Bennies Warehouse 

Distribution Center 93 
78 ('heintronics 83 

CIE -Cleveland Institute of 
Electronics 28-31 

10 Clialnitelloek 26 
9 Cobra -Div. of Dynascan Cover IV 
39 Continental Specialties 33 

CREI-Dív: of McGraw-Hill 
Continuing Education 72-75 

63 Dana Late 100 

46 Delta Products 83 
57 Digital Concepts 89 
18 Edmund Scientific 126 

6 EICO '4 
64 E&L Instruments 84 
1 Electronics Rook Club 35 

E\IC-Electronics Measurement 99 
61 Fidelity. Sound 104 

14 Florida Institute of Technology 103 

72 GC Electronics 13 

13 Grantham School of Electronics 101 

GTE Syhania-Consenter Reneoal I 

77 llandie of USA 15 

100 Kcal II 91-92.18-21 
16 Hickok Electrical Instruments 14 

31 Indiana (Ionic Study Institute 99 
75 International Crystal 82 
43 JB Electronics 96 
12 Jensen Tools and & Alloys 98 
80 Kedntan 97 
27 leader 95 
65 Mallory 7 

8 Mountain West Alarm Supply 102 

2 National Camera Supply 98 
National Radio Institute (NRI)- 

Div. of McGraw-Hill Continuing 
Education Center 8-11 

National Technical Schools 62-65 
81 Nesda 95 
21 OK Machine & Tool 25 
3 l'AIA Electronics 95 
55 19S Electronics 90 

Radio Shack 17 

25 Rye Industries 102 

56 Sansei 2 

19 Sencore 22 
32 Selioher Organ 97 
33 Shakespeare Cover Ill 
23 Shure Brother, Cover II 
44 Soundguard 23 
69 Southwest Technical Products 85 
35 Tektronix 27 
545352 Telematic-Div. of UX1. 34.96.100 
4 Tri-Star 104 
51 Tuner Service 5 

36 VIZ. Mfg. 86 
83 Vector Electronics 88 

\1ARKET CENTER SD INDEX 
40 lctite Electronics 121 

AMC Sales 112 

Amateur Radio Supply 118 

American Used Computer 118 

Free Information Number Page 
45 Itah Inn Electronics 116 

Karel Barta 112 

41 Brooks 108 

Burdex Security 112 

CFI( Associates 114 

Cornell Electronics 114 

Command Productions 105 

Dace Scientific Instruments 105 
49 Delta Electronics 116 

Ilevtronis Organ Products 105 

70 Digi-key 117 

15 EDI 105 
28 Fordliant Radio Supply 107 

38.5 Formula International 124,125 
Financial Management 1ss11ciates 105 

34 Godbold Electronics 118 

Information Unlimited 112 

47 International Electronics 115 

11.24 Janney Electronics 122,123 
Johnson -Smith 118 

Lab Science 112 

lakeside Industries 118 
30 \leshna 120 

37 Morrow's Micro -Stuff 120 
29 New -Tone 114 

48 Opluelectronies 113 

68 Olson Electronics 112 

P. P.G. Electronics 105 

26 Poly Pak. 106 

58 Quest 114 

76 Radio Hut 119 

Runic -Stinger Electronics 112 

73 SD Sales Ill 

42 Solid State Sales 116 

20 Surplus Censer 112 

67 Tracy Design 118 

Trumbell 118 

62 TV Tech lids 120 
60 Utep Marketing 118 

Valley \! est 105 

Visulex 112 

\\ersi Electronics 105 

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. 80302 
CIRCLE 41 ON FREE INFORMATION CARD 



S.D. SALES CO. P.O. BOX 28810 - C 
DALLAS, TEXAS 75228 

Z-80 CPU CARD KIT 
FOR IMSAI/ALTAIR 

514 9:' 
From the same people who brought you the $89.95 4K RAM kit. We were not the first to 

introduce an IMSAI/ALTAIR compatible Z-80 card, but we do feel that ours has the best 
design and quality at the lowest price. 

The advanced features of the Z-80 such as 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 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 assem- 
bly. 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 on this item. 

Kit shipped with 2 MHZ crystals for existing 500NS memory. Easily modified for faster RAM chips when the prices 

come down. Z-80 Manual - $7.50 Separately. 

Kit includes Zilog Manual and all parts. 

JUMBO 
LED 
CAR 

CLOCK 
$16.95 

KIT 

You requested it! Our first DC operated clock kit. 
Professionally engineered from scratch to be a DC 
operated clock. Not a makeshift kluge as sold by others. 
Features: Bowmar 4 digit .5 inch LED array, Mostek 
50252 super clock chip, on board precision time base, 
12 or 24 hour real time format, perfect for cars, boats, 
vans, etc. Kit contains PC Board and all other parts 
needed (except case). 50,000 satisfied clock kit cus- 
tomers cannot be wrong! 

FOR ALARM OPTION ADD $1.50 
FOR XFMR FOR AC OPERATION ADD $1.50 

60 HZ CRYSTAL TIME BASE FOR DIGITAL CLOCKS 
S.D. SALES EXCLUSIVE! 

KIT FEATURES: 
A. 60HZ output with accuracy comparable to a digital watch. 
B. Directly interfaces with all MOS Clock Chips. 
C. Super low power consumption. (1 .5 ma typ.) $5.95 or 
D. Uses latest MOS 17 stage divider IC. 2/$10. 
E. Eliminates forever the problem of AC line glitches. 
F. Perfect for cars, boats, campers, or even for portable clocks 

at ham field days. 
G. Small Size, can be used in existing enclosures. 
KIT INCLUDES CRYSTAL, DIVIDER IC, PC BOARD 

PLUS ALL OTHER NECESSARY PARTS & SPECS 

STICK IT! 
in your clock 

in your DVM, etc.! 

Huge Special Purchase 
Not Factory Seconds 

As sold by others! 

$3.95 = _a -I.. 

II 

_ 
4 JUMBO .50" 
DIGITS ON 
ONE STICK! 
(with colons and 

\1t%i }nI}glit 
AM/PM Indicator) BUY 3 for $10. 

BOWMAR 4 DIGIT LED READOUT ARRAY 
The Bowmar Opto -Stick. The best readout bargain we have ever 
offered. Has four common cathode jumbo digits with all seg- 
ments and cathodes brought out. Increased versatility since any 
of the digits may be used irídependently to fit your applications. 
Perfect for any clock chip, especially direct drive units like 
50380 or 7010. Also use in freq. counters, DVM's, etc. For 12 
or 24 hour format. 

UP YOUR COMPUTER! 
21L02-1 1K LOW POWER 500 NS STATIC RAM 

TIME IS OF THE ESSENCE! 
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 21 L02-1 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. 8 for $12.95 

50HZ CRYSTAL TIME BASE KIT - $6.95 
All the features of our 60HZ kit but has 50HZ output. For use 
with clock chips like the 50252 that require 50HZ to give 24 
hour time format. 

$12.95 S.D. SALES EXCLUSIVE! 
MOS 6 DIGIT UP -DOWN COUNTER $12.95 

40 PIN DIP. Everything you ever wanted in a counter chip. 
Features: Direct LED segment drive, single power supply (12 
VDC TYP.), six decades up/down, pre-loadable counter, sep- 
arate pre-loadable compare register with compare output, 
BCD AND seven segment outputs, Internal scan oscillator, 
CMOS compatible, leading zero blanking. MHZ. count input 
frequency. Very limited qty. WITH DATA SHEET 

ti 
V 

THIS MONTH'S SPECIALS! 
300.00 KHZ CRYSTAL - $1.53 

8080A - CPU CHIP by AMD - $19.95 
82S129 - 256 x 4 PROM - $2.50 

N.S. 8865 OCTAL DARLINGTON DRIVERS 
3 for $1.00 

Z-80 - CPU by ZILOG - $69.95 
MM5204 - 4K EPROM - $7.95 

Prices in effect this month ONLY! 

r-21 

l-- 

WESTERN DIGITAL UART 
No. TR1602B. 40 pin DIP 

This Is a very powerful and 
popular part. 

NEW -$6.95 with data 
LIMITED QUANTITY 

RESISTOR 
ASSORTMENT 

'4 W 5% and 10% 
PC leads. A good mix 
of values. 200/52. 

49 - 

SLIDE SWITCH 
ASSORTMENT 

Our best seller. Includes 
miniature and standard 
sizes, single and multi - 
position units. All new, 
first quality, name 
brand. Try one package 
and you'll reorder 
more. SPECIAL 12/$1. 

4K LOW POWER RAM BOARD KIT 
THE WHOLE WORKS - $89.95 

Imsai and Altair 8080 plug in compatible. Uses low power 
static 21 L02-1 500ns. RAM's, which are included. Fully buffer- 
ed, drastically reduced power consumption, on board regulated, 
all sockets and parts included. Premium quality plated thru 
PC Board. 

7400-19c 7411-29c 
74LS00-49c 7413-50c 
7402-19c 7416-69c 
74LS02-49c 7420-19c 
7404-19c 7430-19c 
74L04 -29c 7432-34c 
74504-44c 7437-39c 
74LS04-49c 7438-39c 
7406-29c 7440-19c 
7408-19c 7447-85c 
7410-19c 7448-85c 7486-45c 
TTL INTEGRATED CIRCUITS 

7451-19c 
7453-19c 
7473-39c 
7474-35c 
74LS74-59c 
7475-69c 
7476-35c 
7480-49c 
7483-95c 
7485-95c 

7490-65c 74153-75c 
74LS90-95c 74154-1.00 
7492-75c 74157-75c 
7493-69c 74161-95c 
7495-75c 74164-1.10 
7496-89c 74165-1.10 
74121-38c 74174-95c 
74123-65c 74181-2.50 
74132-1.70 74191-1.25 
745138-1.95 74192-1.25 
74141-75c 74193-1.00 

74195-69c 

1702A 2K ERASEABLE 
PROM'S - $6.95 

We tell it like it is. We could 
have said these were factory 
new, but here is the straight 
scoop. We bought a load of 
new computer gear that con- 
tained a quantity of 1702 A's 
In sockets. We carefully re- 
moved the parts, verified their 
quality, and are offering them 
on one heck of a deal. First 
come, first served. Satisfaction 
guaranteed! U.V. Eraseable. 
$6.95 each 4 for S25 

MOTOROLA POWER 
DARLINGTON 
Back in Stock! 

Like MJ3001. NPN 80V. 10A. 
HFE 6000 TYP. TO -3 case. 
We include a free 723C volt 
reg. with schematic for power 
supply. SPECIAL -$1.99 

TERMS: 
Money Back Guarantee. No 
COD. Texas Residents add 5% 
tax. Add 5% of order for 
postage and handling. Orders 
under $10. add 75c. Foreign 
orders: US Funds ONLY! 

CALL YOUR BANK 
AMERICARD OR MASTER 
CHARGE ORDER IN ON 
OUR CONTINENTAL 
UNITED STATES TOLL 
FREE WATTS: 

1-800-527-3460 
Texas Residents Call Collect 

214/271-0022 

S.D. SALES CO. 
P.O. BOX 28810 C 

Dallas, Texas 75228 

For orders over $15.00 Choose $1.00 FREE mdse. 
CIRCLE 73 ON FREE INFORMATION CARD 111 



VOICE ACTIVATED SWITCH 
1 Ai devis u as 

-0 C tights,ct tapeates recorders 
ch 

etc 
Comes with 5' leads 3 x 

e 
I" Operates on 4 5 VDC. 

Reg.' 98 Shpg wt Vg lb 

XM-556 

VC -274 Volume Controls 
12 Piece Kit 
Less Than 5C Each 4 12 Popular Values 

Reg. cvarious dla. 8, lengths 
sl Some Have Switches 

Red LED's ,,,,,,,,,,,,,,,,,,e Red 
Dome Type 

10mA 2 Volt 

4L-233 59 Emits red light. Long 
Reg. life, hi -quality. Shpg. 

1.19 wt. V. lb. 

TA -879 Lrmll 3 Pkgs. 
with this ad 60 -Minute 

::,1 Blank Cassettes 1 180 minutes of re- 
cording time for less 
than 1C per minute. 

Each in lots of3 Stock up now! 
Shpg. wt. th lb. 

Reg. 3/1.49 

HARDWARE AND COMPONENTS 

IA RPM liming Motor 115V. AC M0.277 Reg .89 .39 

I RPM Timing Motor 115V AC MO 289 Reg. 89 .39 

3-6V. DC Hobby Motors Kit of 5 MO -333 Reg. 2 00 .59 

2 -Speed Motor 115V AC MO -336 Reg 4.98 2.49 

3600 RPM Motor 1159 AC MO -361 Reg 300 .99 

4000 RPM Appliance Motor I ISV. AC H0-395 Reg 2 98 .99 

6V. Panel Lamp 1 -Red 1 -Green PL -065 Reg 179 .79 

6v. 30 ma. lamp W/Leads Pkg. 2 PL -270 Reg 89 .59 

6V, Mini -Screw Base Bulb, Pkg. 2 Pí271 Reg 69 .59 

129. Mini -Screw Base Bulb. Pkg. 2 P1-272 Reg 89 .69 

129 Brain Mini Bulbs. Pkg. 2 PL -273 Reg 1 19 .59 

TV Cheater Cord. Pkg. of 7 WW.061 Reg. 1.29 .59 

Terminal Strips. Pkg. 40 Asstd. 01.1-501 Reg 130 .50 

258474 Output Transistor TR.174 Reg. 3.79 1.19 

Fairchild 703 Type IC TR-293 Reg. 99 .39 

Fairchild 717 Type IC TR-294 Reg .99 .39 

IC Grab Bag, 10 Asstd Types TR-422 Reg 119 .50 

Calculator IC Chip, Nortec 4202 TR-424 Reg 600 2.99 

SCR Grab Bag, 25 Ass/4 Types TR-446 Reg 1 69 .90 

Cadmium Photo Cells. 
, 

of 2 TR-512 Reg 90 .49 
P Motorola Amplifier IC. 8 in D.I.P. TR-513 Reg 129 .59 

Aluminum Neat Sink 114 s K a 314-027 Reg 49 .79 

12 Digit Calculator IC xM-330 Reg 6.00 1.49 

20 Key Calculator Keyboard KM -339 Reg. 6 00 1.29 

3'7 Seg 1 E 0 . Green, Comm. A TIM -341 Reg 2.69 1.39 

3' 7 Seg L E D , Tenor. Comm. A 0M.342 Reg 2 49 1.39 

3' 7 Seg LED . Red. Comm. A KM -370 Reg 2 00 1.19 

Sperry 9 Digit Display 3M.399 Reg 149 .79 

3 7 Seg. LED., Red, Comm. K KM -414 Reg 2 00 .99 

TI Calculator Keyboard. 20 Key xM-523 Reg 5.00 1.00 

I6 Key Switch Pad, Less Keys 044-524 Reg 1.29 .59 

23 ley Switch Pad. less Keys KM -525 Reg 149 .69 

Calculator Keys, Pkg. of 20 Asstd. XM.538 Reg. 150 .49 

455 al If Transformer, Pair 11-083 Reg 198 TOO 

Toggle Switch Kit, Pug 3 Asstd. SW -154 Reg 2.19 1.49 

Mini Toggle Switch D.P D T 3A SW -406 Reg. 1.79 .99 

See -Saw Rocker Switch D P D 7 3A SW -409 Reg 1 29 69 

Center -Ott Mini Toggle S P 0 T 3A Sw.423 Reg 189 109 
Three Level Push Switch. BA 584-460 Reg 29 .19 

Mercury Switch, S.P.0.1 5A SW -586 Reg 169 .49 

117 V. AC Relay, Mini, S P D.1 26 SW.641 Reg 2.00 .69 

Mini Rocker Switch. S P S T IA. SW.773 Reg. 59 .49 

Leaf Switch S.P (1 I SA Pkg 2 Sw-814 Reg 1 59 .69 

Heavy Duty toggle. 3 P 0 T LOA. SW -838 Reg 90 .40 

117 V AC Solenoid- I' Travel SW -840 Reg. 200 .69 

Slide Switch, O.P 3 T. Pkg. of 2 SW.846 Reg 120 .59 

11 PC Slide Switch Kit SW -850 Reg 129 .79 

6 A 12V. Trans., 1179 PRI. SA SEC TF-048 Reg 3.00 .90 

12 A I0V. Trans.. 1170. PRI 2A SEC. TE -050 Reg 1.79 .60 

6.39. Tran5.,11 Reg. 2oo 1.21 

FREE CATALOG 

ics 
260 SO. FORGE ST. 

I DEPT. LV, AKRON, OHIO 44327 

I NAME 

ADDRESS CITY STATE 

I ZIP 

C Free PA Catalo 

I Send Olson Catalog 

Ship The Following 
How 

Many 
Stock 

Number Description Price Total 

ENCLOSE POSTAGE AND SALES TAX -J 

112 
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kits 
P/C boards 

Send for your 
information 
packet today - 
which also includes Circuit 
functions, component line up. 
and accessories. Information 
Packet 51.00 (retundab'e 
with order). 

visulex P.O. Box 4204R Mountain View, CA 94040 

ECONOMY kits, TVT-III (4 page) $114.75; 
screen read $11.65; manual cursor $9.50; 

cassette interface $28.50; motion detector 
(ultrasonic) assembled 516.95. Free catalog. 
ELECTRONIC DISCOUNT SALES, 138 N. 81st 
Street, Mesa, AZ 85207 

OSCILLOSCOPE kit. Assemble your own 5" 
scope. Combined simple instructions and oper- 
ating manual included. Special price $69 95. 

Send check or M/o.: ELECTRONIC TECH- 
NICAL INSTITUTE, Little Falls, NJ 07424, Dept. 
2739 

CIRCUIT BOARDS 
Circuit boards made to order from your drawings and photos 
Johnson CB's and Duo -Scan monitors - Ten-Tec equipment enclo- 

sures. M-Tron crystals - National Semi -conductor Calculators - 
Custom Digital Designing - Hickok Test Equipment - Consumer 

Cable and Wire 
All products sold below suggested retail prices Send 5.50 for catalog, 

+etundable on first order. 

SpeClal of the month: 

R/S Electronics 
1019 E. Clay 

Decatur. IL 61521 

III res add 51 cae 

Johnson Duo -Scan Monitor 
Suggested retail 
R/S Electronics puce 
Special this month 
Crystals for Duo -Scan 
(specify desired frequencies) 

516995 
88.00 
80 00 

300 each 

RADAR detector kit. Ultra sensitive X -Band 
police radar detector kit. Complete instruction 
booklet. Completed unit price $89.95. Kit price 
$39.00. Send check or money order to: RADAR 
KIT, P.O. Box 31433, Dallas, TX 75231, Depart- 
ment K1 

LIGHT pen cursor control for TVT-II works with 
or without cursor boards. Complete kit $12.50. 
Micro -Life, RFD 1, Box 30, North Stonington, CT 
06359 

BUSINESS OPPORTUNITIES 

HIGHLY 
PROFITABLE ONE-MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts! 
Postcard will do. Barta-BO, Box 248, 
Walnut Creek, CA 94597. 

FOR SALE 

SEMICONDUCTOR and parts literature, J. & J. 

ELECTRONICS, Box 1437R, Winnipeg, Mani- 
toba, Canada. U.S. Inquiries Invited. 

14101 CURVI TRACER 

STILL IT FAR TIN LOWER COST FOIL FUNCTION' 
e 

CY191 TRACER ON THE MAIM. AT1ACtl0S TO 

TOUR SCOPE IN SECONDS. DUD IT IDUCATOIf, 

I p PROFESSIONALS AND NOhRT615 ALL OVER TN 

1 WORLD. M DAT MONITIACI GUAIANnE. 

r ea 1 lays 
SGIe 

err 
. 'II Alb 

L 

mitt OM, COLO. Ut 
lee 439.30 aoeaav, .0 SI PAN taus ira 

P011001171, BOULDER, COL0. IIB14 

SURPRISE! Build Inexpensively, the most un- 

usual test instruments, futuristic gadgets using 
numerical readouts! Catalogue free! GBS, Box 
100B, Greenbank, WV 24944 

MICRO MINI MIKETM 
WIRELESSMICROPHONE 

World's smallest; solid state, selfcontáin- 
ed Picks up and transmits most sounds KR 

without wires up to 300 ft. through FM Ra- 111 

dio. Use as mike, amps., alarm A alert sys., 

I hot line, baby sitter, etc. Money back guar. ez 

I B A, MIC cds. COD ok. 318.95 plus 51.00 
post R hdlg Calif. res add tax Mail orders 

512E only. Oty Disc. Avail. AMC SALES, INC. 1. 
Wm- x a . is' Dept. , Box 928 Downey, Calif. 90241 

EN maim 4EW4Rat---4BW----aIM 

FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, Que. 
Canada, H3C-1H8. US Inquiries. 

U.S: GOV'T,'ELECTRONIC SURPLUS 

Notionally mown World famous SURPLUS CENTER offers 

lion,, most expensive, Government Surplus electronic units oed 

components at a fraction of Oleic original acyui,itton cost. 

.rvu= AUTOMATIC BATT. CHARGER 
.., ( ITEM #11.011 1 - Charges 12 -volt a batteries at 2 -ampere rote. Turns off 

when battery reaches lull [large, turns on 

y 00 when battery is low, outomoticolly. Can 

be mounted permanently engine 

$12.95 13'5 lbs. I compartment. 5th" x 3V' 
in engine 

2va". 

SNAP -AROUND VOLT -AMMETER ` 
(L7EM 121-1028 1 - - "MINIPROBE" clomp ' 

i evpe AC ammeter -voltmeter. Small enough to carry 

in shirt pocket. will measure 0 to 50 -amperes. 0 

to Moriarty, Furnished with test lends Overoll 
r size 4.117" . 2-314" x I ' (1 lb ) list 533.00 522.95 

%J; 
STANDARD DIAL TELEPHONE 

I ITEM 071 S 1 Same os used on commer- 

cial systems in U.S.A. Use as extension to private M system. Connect several together for 10001 

intercom system. Instructions lurnished. 

$8.79 Original Cost 524.50 19 lbs. I 

RUNNING TIME METER 
__ 

I ITEM a2í18 
Oy 

I - - Record number of operating pn5A 

hours of electric lights electrical devices such os 

refrigerotors, furnaces, etc. Records total hours. 

tenths and hundredths to 9,999.99 hours. for Cost 529.00 

1)s -volts, e0 -cycles. 4'." . 3" . 2i,".I 2lbs. 1 $4,39 

of 

SPECIAL SALE 
Correspondence 

l` 

Ill;¡ 1 

Course In sfd. <<' u 

ELECTRICAL Prepaid in U.S.A. $11.79 l /^'k 
ENGINEERING Our,ide U.S.A. $12.79 

1 171* #9.181 I - Technical horning of low cost) Lincoln 

Engine ring School suspended Correspondence Course because 

rising costs. (invited number of Electrical Engineering Courses ore 

ovoiloble wrthWy tones and grsding services. Consists of fifteen 

lesson books, each with associated exams and standard answers. 

Book showing how to build prire-wmning Nome Experimental 

loborotory Bench included al no e.tro cost. 

ALL ITEMS SNIPPED F.O.B. LINCOLN. NEBR. 

111111 Order Direct from Ad - - lend For FREE Cerobg 
utloc 

SURPLUS ,CENTER 

DEPT. RE -037 LINCOLN, NEBR. 68501 I 

CIRCLE 20 ON FREE INFORMATION CARD 

CANADIAN discount and factory ClearOuts Cata- 
log. Top brand stereo equipment, calculators, 
test gear, CO & communications, telephones. 
Factory dumps -government surplus. Amazing 
bargains. Unusual items. Rush $1. ETCO-RE, 
521 5th Ave., NYC, 10017 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 

tol, Pocket. See in Dark -Shotgun Directional 
Mike -Unscramblers-Giant Testa -Stunwand- 
TV Disrupter -Energy Producing, Surveillance, De- 

tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 

INFO UNITD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 

herst, N.H. 03031. 

RADIO & TV tubes 360 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, CA 92105 

MANUALS for Govt. surplus radios, test sets, 
scopes, List 500 (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 

. Burglar . Smoke 
Fire Alarm Catalog 

Billions of dollars lost annually due 

to lack of protective warning alarms. 

FREE CATALOG Shows you how to 

protect your home, business 

and person. Wholesale 
prices. Do-it-yourself. Free 

engineering service. 

Burdex Security Co. 

Box 82209 Dept. RE Lincoln, Ne. 68501 



6, Digit LED : Clock Kit .-12124 -hr: 
i995 ÓTY. 12* 1195 ea.' 6-11 . ea. ea. OR MORE 

KIT INCLUDES 
INSTRUCTIONS 
OUALITY COMPONENTS 
50 or 60 Hz OPERATION 
12 or 24 HR OPERATION 

QTY. 
.1-5 

6 -LED Readouts( FND-359 Red, corn. cathode) 
1-MIV153istorsClock Chip (24pin) 

e4s, DIGITS! 

13 Transistors LARGE 
3 Switches KIT OR 
6 -Capacitors ORDER KIT #850-4 ASSEMBLED 5 -Diodes 
9 -Resistors AN INCREDIBLE VALUE! 
24 -Molex pins for IC socket 

MOBILE LED CLOCK 
12 0R 24 -HOUR OPERATION 

12 VOLT AC or DC POWERED FOR FIXED 

OR MOBILE OPERATION. 

"Kit #850-4 will furnish a complete set of clock components as listed. 
The only additional items required are a 7-12 VAC transformer, a circuit 
board and a cabinet, if desired." 
Printed Circuit Board for kit # 850-4 (etched B drilled fiberglass) 52.95 

Mini-Brite Red LED's (for colon in clock display) pkg. of 5 1.00 

Molded Plug Transformer 115/10 VAC (with cord) 2.50 

NOTE: Entire Clock may be assembled on one PC Board or Board may be cut to remote display. 

_Kit # 850-4 will fit Plexiglas Cabinet II. 

SIX LARGE .4" DIGITS! 

ACCURATE THE 
WITH ADJUSTABLE 

KTAL TIME BASE 

Approx. Size: 
13/4"Hx4"Wx4'/2"D 

MODEL 
2001 

BATTERY BACK UP 
FOR POWER FAILURE 
OR TRANSPORTING 
FROM HOUSE TO CAR ETC 

6 JUMBO .4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM. 

SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 H. TIME FORMAT 

STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 

BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK-UP 

OPTIONAL CONNECTION TO BLANK DISPLAY (Use When Key Off in Car- Etc./ 

TOP QUALITY PC BOARDS Et COMPONENTS EXCELLENT INSTRUCTIONS 
MOUNTING BRACKET INCLUDED 

KIT =7001 
COMPLETE KIT 2 I9/ 91 S ORMORE 

EA 
$2791 

II.ess 9v Batter,/ v EA 

ns YP aD 

nAGt 
.r c 

ASSEMBLED UNITS WIRED 6 TESTED 3931 
display time only and date on demand, 24 hr alarm - 10 minute °ó9n. z00 Oa ,IoSSnt DS 

9V 
A]TnwIK1J,EA 

snooze, alarm set indicator, 50/60 HZ. line operation or use with Xtal 

6 Digit -LED ' Clock -Calendar -Alarm Kit 
This is a complete, top of the line, Kit for the person that wants the 
best. Some of the many features and options are: 12/24 time, 
28-30-31 day calendar, alternates time (8 sec) and date (2 sec) or can 

time base(#TB-1) built in OSC for battery back-up / AC failure, Aux. 
timer, CHOICE OF DIGITS. 

Kit #7001B 6 - .4" Digits $39.95 

Kit #7001C 4 - .6" Digits & 2-." [Seconds] $42.95 
Kit #7001X 6 - .6" Digits $45.95 

Kits are complete (less cabinet) including PC boards, power supply, 
IC socket, 9 switches. 16 transistors and all parts required for above 
features and options fAll #7001 Kits Will Fit Cabinet 11 

PRINTED CIRCUIT BOARDS for CT -7001 Kits sold 
separately with assembly info. PC Boards are drilled 
Fiberglass, solder plated and screened with component 
layout. Specify for # 70018 or # 7001C (Set of 2) 57.95 

JUMBO DÍGIT CLOCK KIT 
A complete Kit (less Cabinet) featuring: six .5" digits. 
MM5314 IC, 12/24 Hr. time, 50/60 HZ., Plug -Transformer, 
Line Cord, Switches, and all Parts. 
(Ideal Fit in Cabinet II) 

S198á 

2/$38. 
Kit 05314-5 

JUMBO DIGIT CONVERSION KIT 
Convert small digit LED clock to large .5" displays.Kit 
includes 6-.5" LED's,Mulllplex PC Board 6 easy hook-up info. 

Kit 11JD-1CC For common Cathode 
Kit aJD-1CA For common Anode 

SEE THE WORKS Clock Kit 
Clear Plexiglas Stand 

6Big .4" digits 
12 0r 24 hr. time 

.3 set switches (back) 
Plug transformer 
all parts included 
Plexiglas Is 
Pre-cut b drilled 
Size 6"H.4 VI - Vs/ .3"D 

A SUPER LOOKING 
CLOCK! 

Kit 9850-4 CP '2350 2/$45. $1.95 ea. 60 HZ. 
_ _ 12 s 3/$5.00 XTAL TIME BASE KI' 

*59.1. 2/19. 
Fairchild Super Digit 

FND-359 
4" Char. H1. 

7 sestnent LED 
RED Can. CaIh. 

Direct em 
,placement lee 

e4Vular FND-70. 

SCHOTTKY 
TTL 

74503 I .35 
74501 .40 
74504 .56 
745115 
74509 
7.510 
74570 
74522 
74540 
74550 
74551 
74560 
74564 

74574 
74575 
74578 
74586 
745107 
745112 
745113 
745114 

.eo 
56 
40 

50 
45 
.45 
45 
56 
es 
56 

e5 
1.75 
1.50 
.95 
.96 
.96 

1.40 
95 

MORE $37 95 ~meted Un,u 
E4 M, Be sanad W,Ih 

KM la ON Pnce 

CPU , $19.95 ea. 
4b NS808OAD 

\.¡?1 Micro Processor Chi 

40 Pin socket 
Prime National LSI 

$.50 with each 8080A! 

DTL 
930 E 09 
932 09 
937 09 

LED DRIVERS 
7447 F 95 
7448 95 
75491 .86 
75492 .115 

VOLTAGE 
REGULATORS 

LM309H T0-5 S 95 
LM 339K TO -3 125 

7805 TAB .95 
7812 TAB 125 
7815 T0-3 5.25 
7815 TAB 1.25 
78115 TO.S .75 

t MT4OT IRr AB 1.25 
1M340T74 TAB/ 05 

7824 TO.3 115 
723 DIP 75 

723 TO.5 75 

DIGITAL 
CLOCK IC's 

MM5312 S 495 
MM5314 3.95 
MM5375AB 395 
CT 7001 7.95 
CT 7002 13 95 
50380 3 95 
MM5389 250 

XTAL 
3579545 MHZ S 1.95 

7-SEG LED 

FND-503 RED .5" RHDP 
DL -750 RED .6" LHDP 
XAN-654 GREEN .6" NDP 
XAN-664 RED .6" NDP 

COMMON ANODE 
DL -747 RED .6" LHDP 
MAN -72 RED .3" LHDP 
XAN-81 YELLOW .3" RHDP 
XAN 351 GREEN .3" RHDP 
XAN 361 RED .3" RHDP 
XAN 362 RED .3" LHDP 
XAN-662 RED .6" NDP 
XAN-692 RED .6" NDP 

951' ea, 10158.50 ' 

1001579.00 
SET OF 6 FND359 
WITH MULTIPLEX 
PC BOARD $6.95 

LJHMr ÓT 
- 

100 PIV 

COMMON CATHODE 
TELEPHONE FORMAT 

KEYBOARD 
COLOR HT. DEC PT, PR EA By Chomertcs 

FND-359 RED .4" RHDP $ .95 
51.35 
$1.95 
$ 1.95 
$1.95 

$1.95 
51.25 
51.75 
51.50 
$1.50 
S1.50 
51.95 
51.95 

Form Ineapens/ve MOLEXSack 

100torS125 
PINS 9r 

Reel 011000. $8.50 

2-t /4"x3" 
5132 
thick 

745133 
745134 
745138 
745139 
745151 
745153 
745155 
745156 
745157 
745158 
745174 
745175 
745181 
7+5182 
745251 

Will enable Digital Clock or 
Clock -Cal. Kits to operate Great for L lUCKS 
from 12VDC. Uses MM5369 
and 3.58MHZ. XTAL. Req. 
5 15VDC/2.5 MA. 1"x2" PC 
Board. Easy 3 wire hookup 
Accuracy: - 2 PPM 

or any LED Digital 
project. Clear -Red 
Chassis serves as 
Bezel to increase 

#TB -1 [adjustable[ ' Contrast of digital 
$4.95 Complete kit $4.95 ea displays. 

6/=28. Wired & Cal. $9.95 ea 

Visit Our Store 

75 
.75 

1.75 
1.50 
1.96 
1.95 
1.95 
1.95 
1.80 
250 
2.50 
250 
295 
1.95 
2.75 

OPTOELECTH 

450 ns MEMORY 
Fairchild 1K Ram 

low, low, low power. 
2102L1PC $1.95ea. 
25-99 $1.75 ea. 
100-199 $1.60 ea. 
200 or more $1.45 ea - 

JUMBO RED LED's 12/$1.00 50/$3.95 

PRESC ALE 

11C900C $1595 

95H90 
DIODES 

IN 1072 IA. IODPIV 12/11.00 
IN 41205 1A,600PIV 1/S1 00 
IN 4007 1A, 1000P111 10/S1 00 
RECTIFIER 2.5A. 1000 PIV 4/S1 00 

IN 914 SIL. SIGNAL 2441 00 
IN 4146 1154914 Egon 123/S1 00 
DYAC 28V 4/8100 

PLUG TRANSFORMERS 
17V ACa1150 MA 52511 
12VAC aí500 MA 350 
7 VAC at 175VA 7,50 

LINEAR 
555 TIMER 2/11.00 
556 DUAL TIMER 95 
565 PLL 95 
566 FUNCTION GEN. 1.75 
567 TONE DECODER 1.75 

IC SOCKETS 
PINS 1.24 25 100 

6 $ 15 $ 22 S 20 
14 75 22 20 
16 28 .25 23 
18 31 .28 26 
24 50 45 40 
28 .60 .55 50 
40 .75 .70 .65 

COMPUTER 
ROROA CPU 1995 
1707 E Pro,.'. R 95 
5703 E Prom' 8 95 
21O2LIPC IKFLIT 195 

995 

EXAR 
XR 2556 $ 1.75 
XR 2587 1 1.95 

TRANSISTORS 
2122?? 
212554 
217712 
713415 
713704 
214400 
214125 
214249 
214437 
7N60?7 
215457 

TO 18 
TO 5 
TO -98 
T0 92 
TO -92 
10-92 
TO 9? 
TO 97 
TO -92 
PUT 
N J-Fet 

5151 00 
2151 00 
5/51 0(1 

5/S1 00 
5/S1 00 
5/51 (10 
5/51 00 
5/51 00 
5/51,00 
2/51 00 
2/51 00 

SWITCHES 
ROCKER SPDT 6/$1 
MINI SLIDE SPOT 5/81 
REG SLIDE DPOT 6/S1 
PUSH BUTTON N O 3/$1 

MINI TOGGLE SPOT $1.30 
MINI TOGGLE DPOT 1.50 

TRANSISTOR SOCKET 
10.5/18 GOLD PINS 

5/$1 00 

NYLON WIRE TIES 
TIE -WRAP 100/11.95 

4- TIE WRAP 196/81 75 

MOLEX PINS 
REEL OF 1000 $ 850 
STRIP OF 100 125 

MISC. PRIME IC's 

FAIRCHILD 9316 1741611 $ .95 
75234 DUAL CORE SENSE AMP 1.50 
MM 50214 TO -5 SHIFT REG 95 

OP AMPS 
3/$1.00 

301 TO -S 
709 DIP 
709 TO 5 

741 OIP 
741 M -DIP 
741 TO -5 
747 DIP 
748 DIP 

DISCRETE 

LED'. 
JUMBO RED 

12/11.00 
50/83.95 

100/57.50 

PC TRIM 
POTS 

256 6/51.00 
4.76 6/100 
SPECTROL 
ICR 10 TURN 

ISO 
4113.00 

PLEXIGLAS CABINETS 
Black, White or Clear Cover 

CABINET I 

3" H 6'/4" W 

51/2" D 

q 
CABINET II 

$6.50 ea. 2/812. COLOR E/ 
ZY2 ' H 5" W 4" D 

i a x6 x1/8" REC OR GREY 91 ea. 4/:3 at 823 S. 21st. Avenue, Hollywood, F . PLEXIGLAS FOR DIGITAL BEZELS 
. l II 

CS' MC. i 
LO AM(81CJ188 

BOX 219 HOLLYWOOD, FLA. 33022 (305) 921-2056 
LL 

WE PAY ALLSHIPPIN4.IN.iSÑ`fRlÑtr rrit- 0 .lSA s.01-b,0 
11 -'- 

1 

ORDER BY PHONE OR MAIL 
COD ORDERS WELCOME 
($1.00 CMG.I 
Orders Under "$15 Add $1.00 
Handling 
Fla. Res. Please Add 4 

Sales Tax. 
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Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS 

14445.1 
4145»9 
21v'7w 
wosa 

e"f : 
14.10924 
VOwA 

45,w 

534741139 9 111101.5 1 50 Cw01 i ri 71020 n MM5369 

5.74194 ü M34o11 10 004015 ri Ill rü 141J71N 

S974n3* 1 m 111N01.12 1111 C0306 50 j1C100 2 0 011m1' 

sM711969 s L6321 50 004025 1 m 
L»JI9 5 00 LwmO 7.35 I ñºi 9 4m0 MM53751en1 iY)44N 7: III 7.1? 711544 nl m. 40[wan ri 7 ült } n 105 

341413020 3 141030, n Lwml 
597115m4 4 4471]. 4 cwms 
31174344 29 1443. 39 0010. 
51174450191/» 1r1740. 35 Cwm7 
391/151001 39 114701. 16 004Pn 

5111151Í4N ¡1 
411mF 61 0w0m 

5Y7115393 31 14Y13 º 01M1 
510415393» .C145135/ 003w3 

Cw014 4 00 e120 , 00 
Cw019 I2 1125 3 A 

Ilwtll 5x141514 59 910403 3 90 CD° 55 On 2 n 
5*7400. I1 59745754 7f 11t5593 IU Cw016 5 Inn } 18 

MOURN 1> u741590M 1 0 l5559 ügwOM 
D°10 

0»7 
SM71H. 19 5x744.593/1 1 0 

Y 
5506 1 W 

w069 119e 913 
5971104 11 x74L590. 1 l5060 1 00 

1040 1 40 05 140 0131 Y 
597049 9 5.744SIO7X Y xF566v 1 ü CwoR 40 b01-0 

44 

1150 
5x74144 17 547435/639 2 05 415041 1 25 3p]12 15 2101.1 

13 

110 
51170014 n 51111352509 2 10 541505IC* 399 pM 5 11071 a CO 

514714014 7 5.1545I004 ,Oñ 1 W 2111.1 00 
SF1141. 50 11*t69 5.7609/G 50p1 

40 
IIIT2 790 

5M74s93 1> 3.3009 050 39.4mc. 
69 

16110 1000 
5x7413, M 2100169 35 5x15194Cx m4yp 3 25 

1.4,...,0°24 

Ilml 2 50 
507474N 331Mm169 35 

E 
0mx9ERn.001510 2m M5050 2S0 

5x71154 9 16m1M 9 7YO0d 1600 Cw511 210 YM5000 220 

545.i3909 
245 

íY3093 
e 10120 1375 00453f 00 ú65l0 59005 

5x749x ü 143114 90 O3 CD45n ? R 14Y530 9 75 

59749x 9 1.310 ; 35 CbJ4007 r4 50 004527 75 

31174505* 9 13103.5 35 CD1m1 25 CO43n 1 50 yLy031 

511741074 39 3233 5 9 ü Cw002 05 001503 1 50 5309 J 90 

3x241259 » .3201.5 160 004006 135 C01505 210 U2,2 100 

SN741460 e9 iM3101e 60 004007 25 Cw01R 3m 
597413px 14320112 1 60 004006 1 50 71000 n m.01270 360 

597051* 75 163201.15 1 m Cw010 51 71001 33 YY5311 5 95 

5074154 1 0 1113330 I10 004011 ri 11010 n M9.5315 00 

504717549 ü 4331. 155 001012 15 0» 70 45316 5 00 

.1457401 9 1113403.5 I60 004013 40 74Cn 21 465311 195 
2 10 

P.O. Box 4430E Santa Clara, CA 95054 
(408) 988-1640 

4.93,7 5.33935 st DO 

-' úú3 
5 

065 405 ió11)° 
9 30 6049 4.532. 
Ow414,r.91 m 

6 6003015 
S,Yr, M1 ley 

1nrnir 

Imo1 
5 24 

30 
» 

Ir3n.p,r, 7 50 
1M190., 1E0 1,rner 

°, 69 
Se,o¢rn9°^19» 

c .4rN+0vl9'0149 
65 5o 9..n.3.0011916 

J 
25 
ü 

74C9ri 
10 50 

u.119 Na. ma66,.x14 CI k4Y+ 4414u9 2 45 h090 
H 71C917 1050 

1:5111111,1i.1./ 1,1.4.E 50' J2ü '11a01ñ55 150 
, o .r1m PIVJ r,50117n01 125 l O9n uM 

ü 4»5 
75 

301 30 15 95 . M ,1 401 

1 35 0012 5 SW 2 3,010wmM 315 n 13 11 
40 

DC 
]50 0091 75 01Jt 70- 70 P 4 5 ux,M, n1 100 

00 1044 16 10}N Tph.mw 5 28 604W, 0 51 

VOLUME SPECIALS 8K Ram Board Kit ° 

Plug compatible with Altair 
1: 8800 and Imsai 8080 

75 204 91L02APC Low power 500 
iáó 150 ns RAMS. All parts included 

75 

9ñ 720 with full instructions. 5225 00 i : ° 2K EPROM Board Kb 5135 00 
104 r ro 

I O Board Kit 544 50 

2.M14 

309005 .144 
0-.5 

u.x9 
9111 

Oda,5 
°Y .14,' 

445te,7',14 
os,. 

1977 IC Update 
Master Manual 
Brand new. Complete IC data 
selector from all manufacturers. 
15.000 cross references. 530 
with update service thru 1977 
Domestic postage add 52.00 
Foreign 56.00. 

Not a Cheap Clock 
Kit S17.45 
Includes everything except 
case 2 -PC boards. 6-.50" 
LED Displays. 5314 clock 
chip, transformer, all compo- 
nents and full instructions 
Same clock kit with .80 
displays 522.75 

s50 
0 e0 

]9500 
IR 

16 50 

»41 
11 

17m1 61525 
4e15123 
11125126 
111761ri 
27 
040577 
605151012 

5\ 
;'5' Col 23prryp m 

ELECTRONICS 

6 20 
150 

50 
; 25 

00 
115 
4 15 

2124 

100,70M1p 0/5 
1000 44, 99e 
95cau.mu3 
12 r,w mmMme 

1 IS 
Ie rep 4457 

r w 
7003 

,105 
0VC7.1 
Or4C. 1101 
04.,9, ron 

700. Gel 
.150.0 Gym 
Yon. 0. 14 
33.16 053.97 

60 Hz Crystal Time 
Base Kit 54.75 
Converts digital clocks from 
AC line frequency to crystal time 
base. Outstanding accuracy. 
Kit includes: PC board. 
MM5369. crystal resistors. 
capacitors and trimmer 

Frequency Counter Kit 
Covers audio, ultrasonic and 
low amateur band to 5 MHz 
typical Dual channel high sen- 
sitivity x25 millivolts. Crystal 
controlled clock. Can be pre - 
scaled for higher frequency. 
6- 50" digits Full instructions. 
Less power supply. 540.00 

46MA, IA. 
11191 G 

CC 

] 
25 39 

61 

,0 2 90 
MOO 
' 69JN2640 Du 

CA111072 3r50010 5 59 

0104 CC 300 1 15 
01707 Cl 300 1 50 
01.717 

°10119 

Cl 
61Ó 1 
357 

04í 6p0 

CC 500 I 02 
f000 Cl 500 t 00 

r14 U100 CC 100 1 9 
Ñ3114OrnaMu,G 000150 
5333Y 3 59n I 

7520 Cm. O.,rO4n 25 
102 ,110 W. 6 n 
e31151631 
I4W 450 65530 150 

9MW 
150 0132 450 

W 1 25 2 091152 7 15 

54W 125 21576 750 

ü 7t: 4% 1 91 5.13044 4100 
1 

1450 

20 

20 

10 
25 
25 Doe 43.51.1599,343 0 a i. 25 m. 5m 

10 YW 3 90 5 135 4 50 
31464, 39 57143 450 
]}é6 

W 
''010 

71 í1é4 11500 

G1n cMn 
577m 0 Games c40 

MY331M CYO OnM 151350 
141009 1436.e0r 
G119»500 I 574 50 

Digital Temperature 
Meter Kit 
Indoor and outdoor. Automati- 
cally switches back and forth. 
Beautiful. 50' LED readouts. No- 

thing like it available. Needs no 
additional parts for complete, full 
operation. Will measure -100 to 

+200-F, air or liquid. Very accu- 
rate. Easy to build. 539.95 

COSMAC 'ELF' 
RCA CMOS MIC,oc0mOuler 
CD"'rl U4,á0.745 750 

Complete kit of parts to build 
the "Elf" incl. CDP 1802 and 
users manual as listed in Aug. 
'76 Pop. Elect. minus power 
supply and board. 592.00 

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 13¢ stamp. 
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RitEºº1 
eMF'DRMNr+rIN 
gEao pSEIF . 

assoeiale s [tnogf'.CO 
ICE 9l.Tit- 514r! a tF 110, vr63G4+5 ErNwFLef, /` "" T o`' 
6ELi4J51ei1 [. - ) 
NEW adjustable three -output regulated power 
supply, plus 900 parts worth $400.00 list, 
contained in a solid-state Cartrivislon television 
recorder electronic unit. Schematics, parts 
cross-reference furnished. Uses: Heathklt televi- 
sion transistor substitutions, power CB radios 
and microprocessors, build electronic projects. 
$17.95 plus $3.50 S&H, USA. Free brochure. 
Master Charge, BankAmericard. Satisfaction 
guaranteed. MADISON ELECTRONICS COM- 
PANY, Box 369, D101, Madison, AL 35758 

PARTS! ORNEII TUBES! 
p5'Send Fors' - °- 

36'per- CORNELL'S tube 
New Color per rue ORDER FREE 

Catalog II ROT SHIPPED 

48 043. MI, 10.015 IN LOTS OF 100 ON 74 N0005 

4715 s ' ,s,111:-03_, S _e r,,1 111193 _CALIF. 92171 

CASES -High quality walnut, cherry, plexiglass. 
Great for clocks. Also clock and thermometer 
kits. Send for free flyer. E.F. COPES ELEC- 
TRONICS, 1408 Lenape Rd., West Chester, PA 
19380 

CB SPECIALS-R.F. DRIVERS-RIF POWER OUTPUTS-FETS 
2SC481 1.85 250767 15.75 250866 5.85 2SC1449-1 1.60 
2SC482 1.75 2SC773 .85 2SC1013 1.50 2SC1475 1.50 
2SC495 1.10 2SC774 1.75 2SC1014 1.50 2SC1678 5.50 
2SC502 3.75 2SC775 2.75 2SC1017 1.50 2541679 4.75 
2SC517 4.75 2SC776 3.00 25C1018 1.50 2601728 2.15 
2SC614 3.80 2SC777 4.75 2SC1173 1.25 2SC1760 2.15 
2SC615 3.90 2SC778 3.25 2SC1226A 1.25 2SC1816 5.50 
254616 4.15 2SC797 2.50 2SC1237 4.50 2SC1908 .70 
2SC617 4.25 2SC798 3.10 2SC1239 3.50 2SC1957 1.50 
2SC699 4.75 2SC781 3.00 2501243 1.50 2SF8 3.00 
2SC710 .70 2SC789 1.00 2SC1306 4.75 HEP-S 3001 3.25 
2SC711 .70 2SC796 3.15 2601306-1 4.90 250235 1.00 
2SC735 .70 2SC799 4.25 2SC1307 5.75 MRF8004 3.00 
2SC756 3.00 2SC802 3.75 2SC1307-1 6.00 4004 3.00 
2SC765 9.50 2SC803 4.00 2SC1377 5.50 4005 3.00 
2SC766 10.15 2SC839 .85 2501449 1.30 40080 1.25 

40081 1.50 
40082 3.00 
2SC608 4.85 
SK3046 2.15 
SK3047 3.75 
SJ2095 3.50 
SK3048 3.25 
SK3054 1.25 

2SK19 1.75 
2SK30 1.00 
2SK33 1.20 

3SK40 2.75 
3SK45 2.75 
3SK49 2.75 

° 

JAPANESE TRANSISTORS 
2SA52 .60 2SB187 .60 2SC458 .70 2SC815 .75 2SC1569 1.25 
2SA316 .75 258235 1.75 2SC460 .70 2SC828 .75 2SC1756 1.25 
2SA473 .75 2SB303 .65 2SC478 .80 2SC829 .75 
2SA483 1.95 2S8324 1.00 2SC491 2.50 2SC830 1.60 25D30 .95 
2SA489 .80 2SB337 2.10 2SC497 1.60 2SC839 .85 2SD45 2.00 
2SA490 .70 2SB367 1.60 2SC515 .80 2SC945 .65 25D65 .75 
2SA505 .70 25B370 .65 2SC535 .75 2SC1010 .80 2SD68 .90 
2SA564 .50 258405 .85 2SC536 .65 2SC1012 .80 25072 1.00 
2SA628 .65 258407 1.65 2SC537 .70 2SC1051 2.50 25D88 1.50 
2SA643 .85 258415 .85 2SC563 2.50 2541061 1.65 250151 2.25 
2SA647 2.75 258461 1.25 2SC605 1.00 2SC1079 3.75 25D170 2.00 
25A673 .85 258463 1.65 2SC620 .80 2SC1096 1.20 25D180 2.75 
2SA679 3.75 258471 1.75 2SC627 1.75 2SC1098 1.15 250201 1.95 
2SA682 .85 258474 1.50 2SC642 3.50 2SC1115 2.75 25D218 4.75 
2SA699 1.30 258476 1.25 2SC643 3.75 2SC1166 .70 2S0300 2.50 
2SA699A 1.75 258481 2.10 25C644 .70 2SC1170 4.00 260313 1.10 
2SA705 .55 258492 1.25 2SC681 2.50 2SC1172B 4.25 25D315 .75 
2SA815 .85 258495 .95 2SC684 2.10 25C1209 .55 25D318 .95 
25A816 .85 258507 .90 2SC687 2.50 2SC1213 .75 25D341 .9,5 

258511 .70 2SC696 2.35 2SC1226 1.25 250350 3.25 
25822 .65 2SC712 .70 2SC1243 1.50 2SD352 .80 
25854 .70 2SC206 1.00 2SC713 .70 2SC1293 .85 25D380 5.70 
25856 .70 2SC240 1.10 2SC732 .70 2SC1308 4.75 25D389 .90 
25877 .70 2SC261 .65 2SC733 .70 2SC1347 .80 25D-390 .75 
258128 2.25 2SC291 .65 2SC739 .70 2SC1383 .75 25D437 5.50 
25B135 .95 2SC320 2.00 2SC715 1.75 2SC1409 1.25 
2S8152 4.50 2SC352 .75 2SC762 1.90 2SC1410 1.25 
258173 .55 2SC353 .75 2SC783 1.00 2SC1447 1.25 
258175 .55 254371 .70 2SC784 .70 2SC1448 1.25 
258178 1.00 2SC372 .70 2SC785 1.00 2SC1507 1.25 
258186 .60 2SC394 .70 2SC793 2.50 2SC1509 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 

MPS -U31 4.00 
MPS8000 1.25 

5.40 2SC1172B 1100V 4.25 
6.25 2SC1308 1100V 4.95 
4.00 2SC1325 1100V 4.95 

CIRCLE 29 ON FREE INFORMATION CARD 

15270 
15914 

25173 
25178 
2N327A 
25334 
2N336 
2N338A 
253988 
25404 
2N443 
25456 
25501A 
2N508A 
25555 
2N652A 
2N677C 
25706 
257068 
2N711 
257118 
25718 
2N718A 
2N720A 
25918 
25930 
25956 

.10 

.10 

1.75 
.90 

1.15 
1.20 

.90 
1.05 
.90 
.30 

1.75 
1.10 
3.00 

.45 
.45 
.85 

6.00 
.25 
.40 
.50 
.60 
.25 
.30 
.50 
.35 
.25 
.30 

OEM SPECIALS 
25960 
25962 
25967 
251136 
251142 
251302 
251305 
251377 
251420 
251483 
251540 
251543 
251544 
251549 
251551 
251552 
251554 
251557 
251560 
251605 
251613 
251711 
2N1907 
252060 
252102 
252218 
252218A 
252219 

.55 

.40 

.50 
1.35 
2.25 
.25 
.30 
.75 
.20 
.95 
.90 

2.70 
.80 

1.25 
2.50 
3.25 
1.25 
1.15 
2.80 
.35 
.30 
.30 

4.10 
1.85 
.40 
.25 
.30 
.25 

SILICON UNIJUNCTIONS 

2N2646 
2N2647 
256027 
256028 
D5E37 
252160 
254870 

.50 

.60 

.55 

.70 

.25 
.65 
.50 

254871 
254891 
254892 
2N4893 
2N4894 
MU10 

.50 

.50 

.50 

.50 

.50 

.40 

252219A .30 
252221 .25 
252221A .30 
2N2222 .25 
2N2222A .30 
252270 .40 
2N2322 1.00 
2N2323 1.00 
2N2324 1.35 
252325 2.00 
2N2326 2.85 
252327 3.80 
252328 4.20 
2N2329 4.75 
252368 .25 
252369 .25 
2N2484 .32 
252712 .18 
252894 .40 
252903 3.30 
252904 .25 
252904A .30 
252905 .25 
2N2905A .30 
252906 .25 
2N2906A .30 
252907 .25 
252907A .30 

252913 
252914 
2N2916A 
253019 
253053 
2N3054 
253055 
2N3227 
2N3247 
253250 
253375 
2N3393 
2N3394 
253414 
253415 
253416 
253417 
2N3442 
253553 
253563 
253565 
253638 
253642 
253643 
253645 
2N3646 
253730 
253731 

.75 
1.20 
3.65 

.50 
.30 
.70 
.75 

1.00 
3.40 
.50 

6.50 
.20 

.17 

.19 
.20 

1.85 
1.50 
.20 
.20 
.20 
.20 
.15 
.15 
.14 

1.50 
2.75 

rINTEGRATED'CIRC.' 
UA703C 
709C OP. AMP. 
741C OP. AMP. 
7400 
TA7o61P 
TA7205P 
UPC 1001h2 
Ne555 

253740 1.00 254401 
253771 1.75 254402 
2N3772 1.90 254403 
2N3773 3.00 254409 
2N3819 .32 2N4410 
2N3823 .70 2N4416 
253856 .20 254441 
253866 .85 2N4442 
253903 .20 254443 
253904 .20 254852 
253905 .20 255061 
253906 .25 255064 
2N3925 3.75 2N5130 
253954 3.50 2N5133 
2N3954A 3.75 2N5138 
2N3955 2.45 2N5198 
2N3957 1.25 2N5294 
2N3958 1.20 2N5296 
2N4037 .60 2N5306 
254093 .85 2N5354 
2N4124 .20 2N5369 
2N4126 .20 2N5400 
2N4141 .20 255401 
2N4142 .20 2N5457 
2N4143 .20 2N5458 
2N4220A .45 C103y 
254234 .95 C103d 
254400 .20 C10661 

C106di 

RECTIFIERS 

.40 

.25 
.25 
.15 

3.50 
8.00 
6.00 
1.25 

IL 

.20 

.20 

.20 

.20 

.25 

.75 

.85 

.90 
1.20 
.55 
.30 
.50 
.20 
.15 
.15 

3.75 

.50 .50 

.20 

.20 

.20 

.40 

.50 

.30 
.25 
.40 
.50 
.75 

10 100 

N4001 .60 
54002 .70 
54003 .80 
54004 .90 
N4005 1.00 
N4006 1.10 
54007 1.20 

5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 748-6171 

ALL 'PARTS GUARANTEED 748-6172 
748-6173 

N.J. residents add 5% sales tax. Minimum order $5.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 
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INTERNATIONAL ELECTRONICS UNLIMITED 
10% OFF WITH $25 ORDER 
15% OFF WITH $100 ORDER 

IHISI DISCOUNTS APPLY 10 10741 
01 ORDER - SPECIALS INCIUDED 

SHIFT REGISTERS 
51615011 1024 bit ..rum. den 

61615011 500 512 bO den. 

515-4025 Qu.d 25" 
1í04 7024 bit multiplexed don 

1.75 

1.59 

w 
3.95 

TTL 
7400 .13 7451 .17 74153 .89 

7401 .16 7453 .17 74154 1.70 
7402 .15 7454 .17 74155 .97 

7403 .15 7460 74156 .97 

7401 .16 7464 .35 74157 .99 

7405 .19 7465 35 74158 1.79 

7406 .20 7470 38 74360 1.23 

7407 .21 7472 .30 74161 .97 

7401 .IB 7473 .35 74162 1.39 

7409 .19 7474 .11 74163 1.09 

7410 .16 7475 49 74164 .99 

7411 .25 7476 .30 74165 .99 

7413 .43 7483 .60 74166 1.25 

7414 .65 7485 .88 74170 2.10 
7416 .35 7486 .40 74173 1.49 

7417 .35 7489 275 74174 1.23 

7170 .16 7490 .43 74175 .97 

7172 .30 7491 .75 74176 .89 

7121 .29 7492 .48 74171 .84 

7425 .17 7493 48 74180 .90 

7474 .76 7494 ,73 74181 2.45 

/427 .29 7495 .79 74181 .79 

7430 .20 74% .79 74184 1.90 

1432 .23 74100 .98 74185 2.20 

7437 .25 74105 .44 74187 5.75 

7438 .25 74107 .37 74190 1.15 

7440 .15 74121 .38 74191 1.25 

7441 .89 74122 .38 74192 .95 

7442 .59 74123 .65 74197 .85 

7443 .73 74125 .54 74194 1.25 

7444 .73 71121 .51 74195 .74 

7445 .73 74132 .89 74916 1.25 

7446 .81 74141 1.04 74197 .73 

7417 .79 74145 1.04 74198 1.73 

1448 .79 74150 .97 74199 1.69 

7450 .17 74151 .79 74700 5.45 

LOW POWER 
74100 .79 74151 .29 74190 1.10 
74102 .29 71155 .29 71193 1.20 
74103 .23 74171 .19 74193 1.50 
74104 .29 74172 .45 74195 3.50 
74106 .M 74173 .56 74198 2.25 
74110 .29 74174 .56 741164 225 
74110 .29 74178 .75 741165 2.30 
74130 .79 74185 1.09 

74142 1.39 74186 .65 

LOW POWER SC HOTTK Y 

741500 .36 741532 .11 741595 2,09 
741502 .36 711540 .45 7415107 .59 

741504 .36 741543 1.10 7415164 280 
74(508 .18 741574 .59 7415193 170 
741510 .36 7115% 1.30 7415197 211 
711520 .16 711193 1.10 

HIGH SPEED 
741100 .25 741122 .2S 74H01 
74H03 .25 74H10 .25 74H62 

74H04 .25 74H10 .I5 741174 

74HM .25 7/7755 .21 7411101 

71H10 .25 741452 .25 7411102 

741111 .25 741153 .25 74H10) 
741120 .25 741155 .25 7411106 

74H71 .25 711460 .25 7411738 

SC HOTTKY 
74500 .59 74504 .M 74122 .65 

74501 .59 74510 15 74512 .68 

74503 ,59 74520 .65 74574 .t,8 
74504 .72 

8000(NATIONAL) 
8091 .63 1211 1.49 5811 .65 

4092 .61 1210 219 7012 1.02 

8095 1.25 9258 1.49 4822 2.19 
8171 .80 1520 1.16 7010 2.19 
8117 1.43 1552 219 1671 2.19 

3200 273 9561 .62 MN .19 
8214 1.19 0810 .70 8880 1.19 

8000(SIGNETICS) 
11261 5.79 1267 L59 

0000 
9002 .40 9109 .79 9601 .63 

9 701 1.03 9312 .79 9603 .79 

IC SOCKETS 
Solder 7011 - low profll 

8 pin 5 .17 24 pin 
H pin !0 24 pin 
16 pin .22 10 pin 

18 pin .29 

WIRE WRAP . gold plot. 
14 pin .49 

.12 

.59 

.69 

AUTO CLOCK KIT 
6 digits .375" red led'. 
Operates Irons Sri DC or AC - C:11" -.4.1" - 
Crystal coruol lo. high accuracy 
Supplied ..oh case i mounting brothel 
Contains Internal 90 banes" lor operation 

of timing circuit (without dr.piy) 
when removed lemporadly Iran poorer. 

Use. 5714 clock diced 
Supplied with all necessary 

componente and assembly Instructions 

533.95 
COMPLETELY ASSEMBLED $44,95 

1702A 2048 bit static PROM 
clef 4. prog. - UV etas` 

24 pin $6.95 

2102 1024 BIT STATIC RAM 
DEL/TTL comp. $1 4 9 16 0174 

MARCH 
SPECIALS 

2518 He, 37 slain .hilt reg. 53.95 
M0100 led clear lens TO IB .15 
7410 Triple 3 Input NAND gate .12 
7418 Quad 2 Input NAND huller (o.c.) .17 
7142 BCD lo decimal decode, .39 
7453 Exp. AND OR -INVERT gale .14 
7474 0041 D flip hop .19 
7493 4 Sit binary counter .35 

74121 One Poi .79 
74153 0741 bur -input multiplexer .69 

301 HI Ped OP AMP mOIP 10-5 .21 
711 Hi ed V Comp mDIP TOS .69 
723 V Reg DIP .46 

991 SPECIALS 
KEYBOARD 

20 KEYS 

2 SLIDE SY 

3"g37e" 

5 VOLT 
REGULATOR 

340 1 (7805) 
10-220 996 

CALCULATOR 
DISPLAY 

9 MAN 3 M ON PC BOARD 
RED 7 SEG .127" LED 

17 TERMINAL BOARD 99 e 

214 
. 

MULTIPLE DISPLAYS 
5.55 11 I digit .17" red l ID 
14P50II. S digit .1I red 1013 

7405 

77P5087. 4 digit .11 red OD 
7474 

SP -425-04 9 died 74 ga. finch. 

1.79 

3.49 

3.25 

1.79 

LARGE RED LED 

12/99 1 

OP AMP 

741 

mini DIP 

5/99P 

EDGE 
CONNECTOR 

6/99 1 

EECO MODULAR UNIT 1l 

6 PIN 3 P09TION 
WIRE WRAP GOLD PLATE 

MEMORIES 
1101 256 bh RAM 5105 16 pin 
1102 1021 bit RAM MOS dynamic 18 pin 
17024 2040 bit PROM static electrically 

programmable UV erasable 24 pin 
2142 1024 foil RAM slack 16 pin 
5203 2048 bit PROM .lane electrically 

programmable UV erasable 24 pin 
5260 1024 bit RAM MOO dynamic 16 pin 
5263 1024 bit RAM 6105 dynamic 16 pIn 
7489 64 bit ROM TTL 16 pin 
82523 154 PROM-SCHOTTKY 14 pin 
193410 256 bh RAM bi-polar 16 pin 
74147 1024 big ROM TEL 16 pin 
74200 756 bl RAM Iri-.1101 16 pin 

1.39 
1.95 

10.95 

1.95 

10.95 

1.95 

1.95 

2.25 
3.69 
1.95 
5.75 
5.45 

CLOCK CHIPS 
MMS711 6 digit mullildexed BCD, 7 beg, 12.24 

Hr, 5660 He - 211 pin 
54545312 4 digit multiplexed BCD, 7 seg. Epps. 

12-24 Hr. 5660 Hi - 24 pin 3.95 

51545311 6 digit multiplexed 12-24 Hr. 50-60 Ha 

34 pin 4.45 

MM5316 4 dial. 12-24 Hr. 5O-60 Ile, alarm 
40 pin 4.95 

1577564 4-6 digit, 12 hoar, 60 Ha .noose alarm 
brightne.s control capability, alarm 
lone output - 24 pin 4.95 

CT7001 6 digh, 12-24 Hi, 50-60 H.. alarm, 
timer and dale ]wroth -24 pin 6.95 

4 Digit Clock Kit 
M515312 and 4 74571 .77" displays 11.24 
hours. 5660 Ho. One P.C. board +ronm- 
modalm clock display., and all accessary 
transislors. resistors, capacitors. diode., 2 

.whthei, complete Inwnrtiom and sthe- 
manes for assembly. 

CK4.2 . 510.95 
Mark I 

A .is digll clock kh wilh one double sided 
P.C. board .t ommodales MM5714 clock 
chip and 6 FN0358 .375" displays. 12-24 

hour, 5060 Hr. Contains all necessary 

omponenH, 3 swill hen and complete 
cmbly instructions with schematics. 

onnection, for remote displays. 

Mork I $13.95 
4 

DVM CHIP 4'h DIGIT 
54085310 - P channel desire presides 
all lord. for 4', digit soli mole,. lb pin 

DIP ran dale $9.95 

- .. 
."T- 

#11. 
l 

1, 1 i%7.' 
110 

1C GREAT/ROAM) 
A,.ommades 5 54 On K'. with .ddmund 

onnbn es 1/76- ph48.Ñ1. ln . 
pliend hi .w 

comp. 00 44. 3 law- . 6 9/ la- 51.10 .a. 

CALCULATOR CHIPS 
C15002 12 di0h, 4 'unction fixed decimal 

battery operation - 10 pin 1.95 

CI500S 12 dint, 4 Iona -Son plus memory, fixed 
decimal -11 pin 2.19 

MM5725 8 digit, 4 function, Heating decimal 
16 pin 1.98 

54545711, 6 digit, 4 lunction, 95 battery 
operation - It pin 2.95 

M515738 8 digit. S function pl. memory and 
constant lloali.g decimal, 95 battery 
operation - 21 pin 

M545739 9 digit. 4 tunedon, 90 battery 
operation - 22 pin 3.9 

195 

DISPLAYS 
MANI 51.95 
516.2 1.95 

MANIA .19 

516.5 2.25 
MSN6 2.49 

6/6417 1.40 

MANS 2.25 
5456166 2.25 

01106 219 
FN11500 1.89 
'45711 1.39 

DISCRETE LED'S 
6114 5 ,p 
M550 .12 
0451 100 .17 
NS1101 .II 
5251102 .IS 

441/50/9 
RID 
GROLN 
AMBER 
CLEAR 

.15 

.15 

.15 

.15 

SPECIAL DEVICES 
372 AO-Il Stnp Detector DIP 2.93 

146 AM Radio Receiver Subsy.lem DIP .75 

1310 FM Stereo Deraodulatm DIP 2.90 

34% Balanced Modulalw-Demodulator .99 

IMO Stereo multiplexes DIP 2.48 

UINI201 184 Gain Slack 54d6 gyp) mDIP 1.18 

Ú1N1709 FM Gain Mock 41áb (Hp) neDIP 1.35 

2513 Charnler Generator 61.0.5 DIP -24 10.70 

1046 Transistor Array D1P-11 .73 

LINEAR CIRCUITS 

3110 Pm V Reg (super 723) 10.5 S .77 

101 HI Perl Op Amp inDIP T0 -S .29 

102 Volt follower TD -S .53 

104 Nei V Reg 10-5 .80 

305 POS V Reg 10.5 .71 

107 Op AMP (super 741) mDIP TO -5 .26 

100 Who Pr. Op Amp mDIP LOS .89 

1090 5V IA regulator 10-3 1.35 

310 V Follower Op Amp mDIP 1.07 

311 HI peal V Comp mD1P TO -5 .95 

319 Hi Speed Dual Comp DIP 1.13 

1113 Nell 071 S. 11. 10.220 1:19- 

1106 Net Reg S.2. 11 70.1 1.61 

122 Precision Timer DIP 1.70 

324 Quad Op Amp DIP 1.52 
339 Quad Comparafor DIP 1.50 

3400 Pm V reg (50, 65. 95, 12V. 
15V, 100. 2451 30-3 1.69 

3401 m V reg (SV, 6V, 80, 125. 
15V. 105, 24V) 10.220 1.49 

372 AF -II Strip detector DIP L93 
373 AM/FM/ííR Strip DIP 242 
376 Po. 5 Reg InDIP .W 
180 Ns '411 -Amp UIP 1.30 

380-8 .6r Aud,o Amp mDIP 1.25 

381 to Noise Dual preamp DIP 1.75 

382 to Nobc Dual preamp DIP 1.75 

SIt High New wale Op Amp 291 
5.40 Power dos., 10.5 2.95 

550 Prec V Reg DIP .79 

555 Time, mDIP . +O 
556A Dual 555 Timer DIP 1.19 

560 Phase lathed loop DIP 339 
562 Phase Lotted Loop DIP 3.39 

565 Phase locked loop DIP 10-S 1.10 

566 Function Gen mDIP 10-5 1.74 

567 Tone Decoder mDIP 1.95 

709 Oprrabonal AMP TO -5 or DIP .74 
710 Hi Speed Volt Comp DIP .35 
711 Dual Dillerente Cornea, DIP .26 
723 V Reg DIP .62 

733 11i11. sided AML 30.5 .sa 
739 Dual 16 Perl Op Amp DIP 1.07 

741 Comp Op Amp mDIP TO -5 .32 

747 741 Dual Op Amp DIP or 70-5 .71 

748 heat Adi 741 mDIP .35 

1451 l)oo amp Óp Amp ,nDIP .62 
1800 Stereo multiple., DIP 148 
3900 Quad Amplriier DIP .09 
7524 Core Mem Sense 65411 DIP .77 
7515 Corr Mem Sense AMPL DIP ,qg 
8038 Voltage tool. oar. DIP 1.25 
8464 9 DIG led C.th Dim DIP 2.25 
75150 Dual Une Driver DIP 1.75 
75451 Dual erephe,.l Driver mDIP .35 
75452 Dual Peripheral Driver mDIP .35 
75453 (1511 Dual Periph Driver enDIP .15 
75491 Quad Seri Driver for LED DIP .71 
75491 tier 1Rgir Wiser DIP ,O0 

Dale h shaded with order on request 
Add 5.70 ea. N hem U piked below 51.00 

OPTO ISOLATORS 
MCD2 Oplo i...lalm diode 1.09 

51(12 Opto isolator transistor .70 

M CAPACITORS 
Solid dIppd +20% 
.1 mid 755 
.33 old 353 

I mid 350 

220.1d 205 

L2 old 355 

3 3 mid 350 

470,171 165' 

6 6 mld 65 
mid 505 

5 .75 

.25 

.25 
25 

10 

b 

to old 
10 mid 
IS mid 
15 m1d 

22 old 
31 add 
47 old 
56 mid 
ISO mid 

16V 

3S0 

103 

200 
160 

tos 
6V 
6V 

155 

S .40 
.15 
.40 

. 

.45 

.40 

.40 

.45 
SO Al\ 

FREE CATALOG AVAILABLE ON REOUEST 

Salislat lion guaranteed. Shipment will he made prl.taye prepaid o11Lm 3 da.. Item 

eceipl 01 order. Pasmen1 ma. be made with personal ,het I, tha,ge t a,d tin: !cale 

number and exp. dale), or mines order. Phone Orden - IL,M and Ma( and or C.0.0 

Add $1.00 7u used .hipping and handling it order ,. I,.. than 510.00 

C alitornia resider*. add .al.s lax. In, ludr .hlpprng expense. tor orders shipped out 01 

U.S. and Canada approx. 10 ul order. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 3036 / MONTEREY, CA. 93940 USA 

1- PHONE (408) 659-3171 

CIRCLE 47 ON FREE INFORMATION CARD 
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I . Each pac only 

t$/a 
1 S 

0 inéaf pac Flip -Flop pac essun r.,ea,s , fr ^L r Ti t`41 or 1nes,orted fiep-r'oP 
- - ' ' S. 4s- s e.,t 

701 -ll ro, 'tn 4404 lo. Po.e (Us. .rt, 

end cr..rt, $1.98 dote 51.98 

Comparator 

't $1.98 

Transistor pac 
40as,orted 13-c? 

\fi.ltt,k trr,k,aturs. 
PVP s and SP1, s rosily 
fa,rrh,l4 ,o..e -orke4 

51.98 

00 Resistors 

51.98 

DIP RC Network 
50 ess4rr.d 1: nd :I 

Er . , .nt4, # CMOs pac 
30 r,testrd eor Ins 

rec4rs,un re,,c-nr . 

e,a .ar t tors- de,l Ise 41' fatt'ry r rled-- tr 51.98 
51.98a 

Buy 5 pacs for $9.90 Axial 1 Rectifiers 
and picc-a-pac for 11 30 ., ,r ... . 

98 
Regulators., 
a. Q nu' er et ' 

ó,ule: 
, . '-4,R ., 

et, 51.98 .. 

2 
Trimpots. 
`'a:.re 5,.1-ne4- 739 pac 

tree PCP Pltent'o-rtrrs. 
_rted .alees fro. 1'. 

t :5', o, P,ner, 

tle' rt. 51.98 $1,98 

LED pac 
10 , sow-, 1 d, e, 

v Ar1r.. .nd4., 

$1.98 

Capacitors ` 
20 're I k 

nr I V 
,d " ...; $1.98 

not 
751 

YrrJlRual-rLlTY JT 
11NTESTED PAS rrxxru.' Transistors t 

51.98 li 
IC Assortment 

100untested ICS. .111 
DIP. ,relstlr 'T'rke:-- o 

1,98 numr P.1 

ii... t...,.. l ersed t1oAWil ._- 1` 
4- 41.4- 4- , -' - 

r 

°urcprocrss,na! 
I An InLruJu *ion t0 M1srocuuiaters 

be Ad -a, Osoorce 3r50 
II An IntToC.lt me to wr rJtc puter. 

Iw1,.re II:So'nr Real icrod,.._t; 312.SC 
III 80C -0 -Pro aniny-for-loglc 

!v d-4-7n-irshurne 57.50 
:omplete Set of Three for 525.00 

160 WIZ PRECCALEk 2 DwAI 
D FF 6.1:7ATA AND .r.CtfM¡sTIC V.S 
KC 5, rcy 

SPACE AGE 

1235 
CLOCK KIT 

Instructions 8 

parts - 12 or 
74 hour format. - - ,cam. 
Four digit clock kit includes all 
parts for complete clo,.k: 3."x 2": 
-POD 70 readouts 
-11115314 clock chit. 8 all tran- 
sistors, etc. 

$16.95 ,extruded aluminum case 
-cord with transformer IL, 

MOLEX 
500 . . S 4.50 

1000 . . 8.00 
2000 . . 15.00 
5000 . . 35.00 

10000 . . 70.00 
25000 . . 150.00 

TRIAC'1- 

R 

RCA 8 amp 

500, volt 
triaCs, 

house numbered 

Send a stamp for our 590 each flyer listing more 
money saving bargains. Mail crders to. 
including microprocessors!! P.O. Box 31778 

4811 Myrtle Ave. Sacramento, CA 

Sacramento, CA 95841 
Phone (916)334-21E1 

Orders under 57.00 add SI. 00 
BANNAMERICARO oostage and handling. Resi- 

dents of Cal. add sales tax. 
Orders shipped promptly. 510 

'minimum on C.O.D.S. 

4411.+3r 7tllr 

BraE3yLon 
ELECTROrlICS 

CIRCLE 45 ON FREE INFORMATION CARD 

COMPUTER /PARTS BOARDS 

I t! 11 a ,. 1E Z."; 
n `' d 4- - I [ { 

12 
LLLL 4F. j 
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' rWt6( 11i, rl in m ¡ml. ',,I in 

rip.'se/ . , 
1r l' t. . ' 7 } 
.0111 

a NiT: 
e r 3pí t 3 f t , 

. P"': 0 ,- s , q 
dal lI r, 'i.. ' - `19 

200 diodes, 300 1/4 watt resistors plus many zeners, 
Semi -conductors are all RCA or TI, 
STOCK NO.R9160 setof 4, 55.00. set of 10, 

One of the best ways 
to accumulate a quant- 
ity of costly parts is to 
remove them from 
computer boards.With 
miniaturization, good 
boards are getting 
scarce. We have sev 

I eral sets, that are 
1 
outstanding values, 
set to..the left con- 
talns an average of 
over 100 transistors, 

and assorted caps. 

$10.00 

SOPHISTICATED PARTS BOARDS 

Tfiis set of boards has 35 High Noise Imumity TTL ICs, 2 12 volt reed relays, 2 24 volt reed relays, 20 small signal transistors and SCRs, many large plastic power transistors and SCRs, 2 rectifier bridges, large lot of rectifier and small signal diodes, plus loads of 1/2 watt resistors and all kinds of capacitors. We supply pin data for the ICs. 
STOCK NO -M5277 set of 5 boards $6.00 2 sets 511.00 

TRANSFORMER- 12 Volts, 1 Amp- with 7th' 3 wire rubber line cord. 
STOCK NO.M6439 $3.95 ea. 2/7.00 

We accept 
number & expiration 
prepaid order 
unded.Send 

MASTERCHARGE 

for 

DELTA 

$5.00. 
our 

date.Minimum 
Include 

96 page 
sufficient 

catalog. 

& BANKAMERICARD:Include 
charge order 

postage. Excess 

bank 
$15.00. Minimum 

will be ref- 

CO. 2ELECTRONICS 
Y, MASS. 011 P.O. BOX3 

CIRCLE 49 ON FREE INFORMATION CARD 

2708 PROM . . ....... S55 00 
75,7 STATIC SHIFT RE6 SI 35 
'518 HEX 32 BIT SR 5350 
2107 1 1024 81 RAM . $1.50 
57804K UYNAr: IC RAM 57050 
5707A UV PROM S10 50 
M515703 UV PROM S10 50 
1707A UV PROM S1O 75 
J204 ayPHOM 51895 
MINIATURE MULTI TURN TRIM POTS 
100, 500. 7K, 10K IOOK, 2005, I Meg 
S 75 h 3'57.00 
11roLT1 T-IOTti YR IM POTS S'm,l.n t Buu, ns 
3010 style 3 16' .5B"e1 1 4' . 50, 100 
1K IOK.rJOKerror's 

1 .,0 ., 3'54.00 
LIr1iTeAtTIVATED T;s 
T018 ^n' '. 

TRANSISTOR SPECIALS 
20358' 'P 5 T" 66 S 9' 
2N3772 NPN S. TO 3 . 5 

1 60 
204908 PVP 5. 103 S 1 (0 
706056 NPN 5' TO 3 O.uOnnlan S 1 70 
705086 PNP S. 7092 . 47S 100 
204898 PNP TO 66 
20404 PNP GE TO 5 
703919 NPN Se TO 3 RF 
MPSA 13 NPN Se TO97 
253767 NPN Se TO G6 
202272 NPN S. TO 18 
703055 NPN Se TO 3 
203904 NPN Se TO 97 
203906 PNP 5e TO92 
705296 NPN Se TO 220 
206109 POP S. TO 770. 
7N''6 'P P yP S. TO 5 

S 60 
S'S I 00 

S 1 50 
3'S 1 00 

S .70 
. 5'S I 00 

S .80 
5/S 1.00 

..5'S 100 
.5 .50 

S 55 
55100 

20651 I NPN 7097 S. 3'S 1.00 

CIMOS (DIODE CLAMPED) 
74CO2 77 4015 95 4035 1 10 
74C10- 27 4016 40 4047 .78 
74C1931',0 4017 1OS 4047 700 
4001 ' 22 4018- 1 00 4049 40 
4002 72 4019 25 4050 .40 
4006 1 20 4092 95 4055 1 50 
4007 22 4074 75 401.0 8" 
4009 47 4027 40 4071 22 
4010 47 4078 33 4076 70 
4011 77 Ion 1 10 4081 22 
4012 22 4030 22 4570 115 
4013 43 

MCA 81 OPTIC r 1' II Jl'vITCH SI 50 

LED READOUTS 
END 500 5 CC . S175 
11P7740 í CC 5140 
MAN 7 3 C A S' 25 
N5333.Im, .0 as SI 35 
DL /41 52 50 

T', t e ,1 H,,,1't. 
Kopp l , one St C., rbrnlye Mess. 

Turns: FOB C.nWrlOpa, Hass.. 
Sand Check a 
Include OahBa, um 
Orear $5.00, COD's $20.00 

PRINTED CIRCUIT BOARD. TANTUL,IZM CAPACROM 
7 G 4 1 2"e6 1 " SINGLE SIDED E I'OXs - .-'I r - TT , = 4 ;. 

BOARD I 16"1111,k on re.1 e ' - 'J 6'r 5"' 5572 IrT d 11 

111 `Sl 4`1 3',I 1 i 1'r 
7WATT LD-65 LASER DIODEIR, SEL95 1 n-1" -` ' I I ra ;sl I 

"N3370PFET -- 5 45 15. IF 15': 
S 45 1.1/001 ALAR'.11 LOCK CHIP 55 75 

2.. 1,457 h f E1 
TIS 43 UJT 
ER 900 TRIGGER DIODES 
20 6028 PROC UJ7 
8 PIN DIP SOCKETS 
14 PIN DIP SOCKETS 
16 PIN DIP SOCKETS 
18 PIN DIP SOCKETS 
24 PIN DIP SOCKETS 
40 PIN DIP SOCKETS 

VERIPAX PC BOARD 
The% n'i al 16" senyle s,ele,l paper epoxy 
hoard, 4" 6 -- DRILLED and ETCHED 
wh:eh well hold p lo 21 smell., 14 pin IC's 
o, 8. 16, ' L51 DIP IC's weth busses foe 

supply tonoe,or. 54 00 
MV 5691 YELLOW GREEN 

BIPOI AR LEO SI 75 
FP 100 P110T0 TRANS . S 50 
RED YELLOW, GREEN OR 

AMBER LARGE LED's e.. S 70 
MOLEX PINS 100/51 00 

1000'57 SC 
IO WATT 71111 RS39 4 7,56.87.17 .5, 

18, 27, 100. 150 o, 200V e., S Go 
1 WATT ZENERS 4 7 56. 10. 17. 15. 

-- OR ^7V e., 5 25 
Is CI 61 'm IIIP SI300 

_ A 'lei 
Power Rectlli_ 

PRV TA 
100 06 14 
20u 07 .20 
400 09 25 
600 11 

- 
30 

pon 15 .35 
1000 20 45 

S 35 
4 51 00 

O 65 
5 24 
$ 25 
S 28 
S 30 
S 40 
S GO 

1',A r 125A 
30 80 3 70 

.35 1 15 4 25 
SO 1 a0 6 50 
70 1 00 8 50 
90 2 30 10 50 

110 275 1750 

NATIONAL MOS DEVICES 
1111402 1 /5 51105057 775 
1',11403 1 75 MM5058 7 75 

S1M1404 1 '5 511,150.30 2 75 
011.15013 750 MM5061- 250 
MM5016 7 50 511.15555 I 7 
1111s,501 7 0 70 511,15556 4 7e 

I ! 15055 ,' 25 L1r 15710 I IS 
M1.15056 2 75 .11.11.760 I 7'. 

SILICON SOLAR CELLS 
2''." diameter 

,.4V at 500 ma. ... $4.00 ea., 6/$22.50, 

REGULATED MODULAR 
POWER SUPPLIES - 15 V D C .1' 100..1 100r 

115VACINPUT 57'95 
SVUC AT IA 115VAC INPUT 57495 
17 VUC AT 5 AMI T'4 95 
IN 4148 110914, 15-11--W 

7400 
7401 
7407 
7403 
7404 
7405 
7406 
7407 
7406 
7409 
7410 
7411 
741? 
7413 
7414 
7416 
7417 
7470 
7425 
7416 
7427 
7430 
7437 
7437 
7438 
7440- 
7441 

TTL IC SERIES 
15 7447 
15 7445 
15 7446 
15 7447 
20 7448 
70 7450- 

7472 
25 7473 
75 7474 
71 7475 

.15 7476 

.20 7480- 
70 7483 
45 7485 
70 7486 
75 /489 
25 7490 
20 7491 
78 7497 
75 7493 
30 7494 
20 7495 
25 7496 
75 74107 
25 74121 
16 74123 
85 74125 

/ 30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 
100 FT. 

61.40 

57 74126 40 
70 74151- 70 
70 74153 65 
70 74154 1 10 
70 74155 70 
20 7415/ 70 
33 74161 85 
35 74164 95 
35 74165 105 
49 74173- 1 40 
35 74174 95 
35 74175 .9? 
70 74177 79 
88 74180 70 
.30 74181-710 

1 85 74190 1 20 
45 74191 1 20 
70 74197 85 
50 74193 85 
45 74194- .85 
70 74195 .75 
70 14106 88 
70 7.1 ".1 1 75 
32 /497'1 "0 

:3 151.14 175 
GS 7'.4'71 65 
40 75497 65 

MINIATURE 018 St'yITCHFS 
CIS ^064 Iwoe SPST nehs 

en ,n. ,rr,dep P.rck erre SI 75 
(.7S 7068 La1hr SP5T serve/en, .n 16 

p,n DIP p4tea4e $1 95 

As 5 1013 A30K ser P.n par 's,, eerie 

..es,.l 10.-RT 5695 
AL, U,,1101A71J1,E TOGGLE SWITCHES 

MTA106SPDT 5170 
OTT A 706 UPDT . . . 51 70 

SOLID STATE SALES 
P.O. BOX -74D 
SOMERVILLE, MASS. 02143 TEL (617) 547.4005 

CIRCLE 42 ON FREE INFORMATION CARD 

Full Were Bridges 
PRV 2A 64 - 25A - 
70n 76 1 7 10f 
400 __ 9 , V 1 50 300 
60 1 

1 "II 1 75 4 on 

SANKEN AUDIO POWER AMPS 
5.101 lc 101"A TT, S 7). 
S 10220020 WATTS 51595 
S. 1050 G 50 WATTS . .. 527 95 
Cf;D IIOLINEAR 756 ',I BIT SELF 
SCANNING CHARGED COUPLED 
Df V if 599 00 
CCD 'f01 100 e 10 CHARGE 
COl'PI El) DEVICE 013500 

LINEAR CIRCUITS 
L1.^307 On Arno5 30 
L7.e 309K 5V 1A R5GULA TOR . 5 .95 
773 40 40VV RFGULATOR . 5 .50 
301'748 H, Pe' Op Amp 5 31 

37015,1215'' 741, 51EG REG 51 75 
7091 Ou Ann' S 31 
741A or 74IC OP AMP S 31 
710 COMPARATOR 5 T5 
CA 3047 He Pel Op Amp E 95 
340T 5, 6. 8, 17. 15. 18, 24V POS 

REG. TO?70 SI10 
101 OPER AMP. III PFRFORM 5 15 
LM 308 Open Amp , Low Poem, S 95 
747 DUAL 741 5 65 
556 DUAL TIMER . 5100 
537 PRECISION OP AMP 51 70 

LM 3900 QUAD OP. AMP S 49 
LM 374 OUAD 741 Si 50 
560 PHASE LOCK LOOP ... 0700 
561 PHASE LOCK LOOP 5700 
565 PHASE LOCK LOOP . ' 51 25 
566 FUNCTION GEN S: 65 
567 TONE DECODER 51 SO 
LM 13100 FM STEREO DEMOD. 52 75 
8038 IC VOLTAGE CONT OSC 5390 
LM 370 AGC SOUELCII AMP 51 IS 
555 2 HR TIMER. . . 5 45 
553 OUAD TIMER 5750 
FCD 810 OPTO ISOLATOR . 5 AO 
1458 DUAL OP AMP 
LM 380 20 AUDIO AMP 5 95 
LM 377 2W Stereo Audio Amp S7 50 
LM 381 - STEREO PREAMP. . . S1 50 
LM 382 - DUAL AUDIO PREAMP SI 50 
LM 311 - H1 PER. COMPARATOR 5 '/1 
LM 319 Du He Spin.] Comp Si 75 
LM 339 Ol Al) C'MPARATOR SI 5(1 

TRIACS 
PRV IA IDA 
100 40 70 

200 70 1 10 
400 1 10 1 60 
600 1.70 2.30 

25A 
I.30 
1.75 
260 
3 60 

SCR'S 
1.5A 60s 354 
.40 50 1 70 
.60 70 1.6n 

190 1 70 7.70 
1 50 3.00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

All pans are first quality(no fallout), tested and guaranteed. 



DIG/ -KEY CORPORATION 
,jy Quality Electronic Components 
ill'f Double -Digit Discouns 

Save You Even More 

2102-1 8080A 1M3909 

$1.99 $24.95 69` 

"4..rnrblyd arld or.oml. The ll' 
1- 11orr ,nono tr. r rut 'Poo fowl; of 
rlr.,. ,.0111,r,.r7 rr1r1lolro.'. 

MA1002A 12 Hour (AM -PM) Version 510.50 

MA1002C 24 Hour Version $10.50 

0.511 High LED Digits 

STRIP 

ACE201-K 
$24.95 
1,032 50501 LESS PLUG-IN TIE POINTS 

CAPACITY: 1 I' PI 12 14 -MN DIP's 
TWO Sway billing posts 
Site: 4.9/16" by 7° 
KW term 

Actual Slse 

Special transformer and 6 switches, 
when ordered with module add 53.45. 

Hobby -Wrap -30 $5.95 
Stripe, wrap. .nd Dnw,ep. la g0, Mrs 0n .hndord wire enpMe Vim 

WRAP, 

`sol. ' 

UNWRAP 

NATIONAL SEMICONDUCTOR CLOCK MODULES 

MA1010A 12 Hour (AM -PM) Version ... $13.00 
MA1010C 24 Hour Version $13.00 

0.8411 High LED Digit 
n 

I 1 
! ' I 

ill, 0111. 
Slse 

IX=S Special transformer and 6 switches 
when ordered with module add $3.45 

MA 1002 & MA 1010 Series 
N.,,o6A, Electronic Clock Modules 
The 4841002 T. MA1010 Series Electronic Gal Modules 

ore assembled and pretested modules wh.h combine o 
monolithic 6805-LSI integrated clock circuit 4-dpit LW 

<1 display, power supply and other associated discrete con- 

k` ponenr4 on a single printed Circuit board to form a Carpi!, 

4! 
elertroec clock mooe ment. The user need adl oNy o trans. 
former and switches to construct a digital 0lak for opplp- 

' I{e ' ^ Lion in clock-rodoo,. alarm or insttonent pool deck,. Tot e - 

F - J . keeping mot he from 50 or 60 14, inputs and 12 or 24 hour 

&'' display bettors may be chosen. Direct LED drive ebmeotes 
5E ,nrerferenre. Tine sorting n mode easy rhrmgh use of ' .e - "Fast" oM '"Sloe" scorning COMMIS. It is highly recommended dot the honstormer be obtained 

Las e e' with the clock module as it is o special dual seoadory 
rya not otherwise readily ova /able. 

ell., ,;;iuíllli'!+111 6 

Double Digit Discounts Save You Even More! 

INTEGRATED CIRCUITS - TTL, CMOS, LINEAR L NOS 

7400 .21 
7401 .21 
7401 .21 
7403 .71 
7404 .21 
7105 .71 
7406 .75 
7407 .25 
7408 .71 
7409 .21 
7410 .71 
7411 .71 
7417 .71 
7413 .25 
7411.89 
7416 .75 
7117 75 
7020 .71 
7471 .75 
7013 .35 
7425 .35 
7026 .75 
7477 .33 
7478 .78 
7430 .21 
7432 25 
7433 30 
7437 25 
7438 75 
7440 21 

7447 .53 
7143 .63 
745 .70 
7446 .70 
7447 .70 
7448 .70 
7450 21 
7451 .11 
7453 .21 
7454 .21 
7459 .21 
7160 .21 
7470 .30 
7477 .30 
7473 30 
7474 30 
7475 49 

7476 31 
7480 .70 
7482 .70 
7483 .70 
7485 89 
7486 .28 
7489 119 
7490 .44 
7491 70 
7497 ,44 
7493 .44 
7494 70 
7495 .70 
7490 70 
74100 1 18 
74107 30 
74100 33 
74171 .35 
74172 .04 
74123 .61 
74175 .40 
74176 40 
74132 70 
74111 88 
71745 70 

74147 1.63 
74148 1.30 
71150 1 16 
74151 .70 
74153 .65 
71154 1.03 
70155 .70 
74156 70 
74157 70 
74160 88 
74101 88 
74162 88 
74163 .88 
74164 .96 
74165 1.15 
74166 1.20 
74170 7.64 
74173 )A2 
74174 .96 
74175 03 
70170 79 
74177 79 
74180 .70 

70181 7.15 
74182 .79 
74184 2.19 
74185 219 
74188 350 
74189 3.50 
74190 1.73 
74191 1.73 
70197 88 
74193 88 
74194 88 
74195 88 
74196 .88 
74197 ,88 
74196 169 
71190 149 
71151 1 09 
70779 55 
71365 67 
74366 .67 
74367 .67 
74368 .67 
8093 40 
8094 40 
9095 .67 
8096 .67 
8097 67 
8098 67 
75150 116 
75450 88 
75451 .61 
75452 .61 
75453 .61 

75491 A1 
75107 .84 
75493 1.09 
75494 Lip 
87525 2 19 
4000 73 
4001 73 
4002 .73 
4006 1 73 
4487 .23 

4609 44 
4010 44 
4011 .73 

4011 73 
4013 .40 
4014 9e 
4015 .96 
4016 40 
4017 T 05 
4018 I 05 
4019 73 
4070 1.14 
4071 1.14 
4077 96 
4073 

884 

4075 73 
4076 1.68 
4027 .00 
4028 .89 
4079 1.14 
4030 73 
4033 1.51 
4034 3.50 
4035 1.11 
4010 1.14 
4041 79 
0041 .79 
4013 .70 
4040 70 
4046 1.86 
4049 .40 
4050 40 
4051 1.20 
4057 1.76 
4053 1.26 
1000 1 58 
1066 79 
4071 .73 
4072 73 
4073 73 
4075 .13 
4081 .23 
4087 23 
4507 .79 
4510 114 
4511 1.05 
4510 7.80 
4515 780 
4516 1.23 
4518 1.14 

4520 1 14 
4577 1 66 
0528 ee 
4585 1.73 
7107-1 1.99 
60804 14,95 
CA3046 .75 
LM7111N 1.25 
LM3(WR LAO 
1483244 1.78 
IM.3/0T.5 1.25 
16194016 I 25 
1613401d 175 
1703407.12 1.75 
103401.15 1 15 
1613401-18 1 25 
1M340T.74 1.25 
146390014 68 
LM3909N 69 
MC14569 1 00 
MC1458V 53 
MC3702P 1 IS 
NE5361 3 24 
1455406 701 
NE5550 48 
N55564 88 
NE56013 3 83 
915614 383 
105678 3 B3 
N1565A I 25 
3/E5669 1 28 
NE5679 I 36 
0470901 .44 
uA710C4 44 

u4711CA S3 
4A773CA .60 
uA733CA 75 

uA741CV .14 

u4747C6 70 

uA74BCV 49 
A1B05CU 1.75 

uA7B06N I 25 
u47808CU 1.75 
A78120.1 1.25 

uA7815CU 1.75 
uA78180J 1.25 
u4711240.1 1 25 

SILICON TRANSISTORS 
MP5918, MP5930, MP577774, 608573694, 44907717, MP579074, MP51397 
M00o3393, MP53391, MP53395, M1153563, 484053565. MP53638. 111P336364 

MP53040, MP53641. MP53643, 684093645, MP53646, 7713901. 2413006. 284174 
204176, 7714401, 764403 764410. 11814888. 2715087, 7145089, 965179, P05133 
P115131, 405137, P415138, P05139, 7415710, P3/5964 ... 16. 51.55/10, 513 60/100 

. of tone pon no. 

1000107 ,36 130.60/C 205157 .48 141.00/C 6190413 .78 574.001C 703055 .99 
$85 00/C 

The 48610826 and 61410104 have o 17 hour disphoy with on 

46. and PM indictor. The 6/410020 and MA1010C have o 

24 hour dnplor. 

features include ok rm "on" and "PM" nsdicmon, "sleep.' 
ordSnoore ' teners and variable brightness control repo- 
bib55.The modules 9e extremely conear, the 441007 
measuring 1 375" by 3 05", the MÁ1010 measuring 1.75" 

by 3.75". This smolt Sire iS achaved by banding the I.C. 

to the bock of the circa', board. 

ENTIRE ROCKWELL CALCULATOR LINE SLIDE SWITCHES BISHOP GRAPHICS Printed Circuit Drafting 
ON DISCOUNT IN OUR LATEST CATALOG Single Pole Single Throe Aids are now available from DIgI-Key 

- -- - --- -- '5 1.20/10 10.00/: 

it 014w [.- Double Pole Double Threw 

- ceee ~IV .73 2.00/10 19.00/C 

oar 

.mr whir 
Model 800630 

Battery 
wire 

wraPPing 
tcol 

1MY349°.5 
COMPLETE WrrH BIT .o 

AND SLEEVE 

WIRE WRAPPING WIRE IN BULK 

Bed o, Bled 51 m. lyre. 
100' 57 00 500' 58.50 1000" 51500 

1144001 
1144002 
104003 
114004 
16.005 
164006 
1111007 
164148 

SILICON DIODES 
.64/10 
66/10 
.60/10 
70/10 
B2/10 
.90/10 
.99/10 
.40/10 

5.50/C 
S 60/C 
5.80/C 
5.95/C 
7.05/C 
7.75/C 
860/C 
3 S0IC 

149146 
$51/M 
557/48 
S54/M 
563 10 

569/M 
577 M 

579/M 

Double Digit Discounts 
Save You Even Morel 

V. WATT ZENER DIODES 
11157768 3.30 15 511/C 
1057278 3.6v .15 511K 
1057786 3.9. 15 511/C 
t3/5129643v 15511K 
11457308 470 .15 511/C 
1057316 51. .15 511/C 
1057321 5.6v 15511K 
116133/6 00 15 511/C 
174513961v.15511/C 
105735068. 15511K 

1N513e6 7.50 .15 511 /C 
IN57378 8.7v .15 511/C 
1057388 8.7r 15 511/ 
16513989.1v35111/C 
1052408 10v .15 511/C 
1057418 11v .15 511/C 
I051078 12v .15 511/C 
1052438 13. .15 511/C 
1952478 140 .15 511/ 
1057458 ISv 15 S11/C 

BATTERY HOLDERS 
1 -AA ... 26c 

2 -AA ... 42c 
1-C .... 33c 
2-C r ... 42c 
1-D .... 3Sc 
2.D .... 42c 

PERF BOARD 
0.1" spacing between holes 

470". 6" 51.71 
0'6".17" 14.25 

TERMINALS 
for above pert board 

51 50K 

LED LAMPS 
0515053 1.1 el .18 515K 
NS1.5056 1-1 ', .18 StOiC 

LED DISPLAYS 
910357 CC .375" . 51 35 
E110500 CC .500" .. 51 35 
861) 507 CA .500 .. $l 35 
E140800 CC 800" .. 57 50 
Ie4D807 CA 300" .. 1150 

DATA BOOKS 

Tit, DAMA BOOK 
war 

4 
DATA BOOKS 

TEL IC's 593 p..... 54.00 
Linear IC's 957 p. 55.00 
CMOS IC's 256 p. 53.00 
Transistor, 288 p. 53.00 
Memory IC', 592 p 53.00 
Interfere K'5 464 p. 54.00 
Volt. Regs, 128 p. 03.00 
linear Appl. 1 432 p. 54.00 
linear Appl. 2 246 p. 53.00 
Audio 196 p. 33.00 

47/509.. ae 
1/105....08 
2 7/509. . .08 
3.3/506, . .08 
0.7/355/...08 
4 7/5CV. . 08 
10/169 . . .08 
10/256 . . .08 
10/506 . . .10 
72/166 . . .08 
7/,2504 . . .09 

RADIAL ELECTROLYTICS 

65/10 
65/10 
65/10 
65/10 
65/10 
68/10 
65/10 
65/10 
75/10 
67/10 
70/10 

77 509...12 
100/6.39..09 
100/109.. 10 
107/169 ..11 
100/759.. 13 
1013/509..21 
7Á/10V .. 13 
771100/169 ...15 
220/251/..21 
270/509..19 
330/109..15 
330/169. 71 

1.00/10 
.75/10 
n/10 
.85/10 

1.10/10 
1.71/10 
1.08/10 
1.16/10 
1.71/10 
235/10 
1.16/10 
1.66/10 

330/259.. 23 
470/105 . . 21 
470/169.. 
470/159.. 79 
1000/100 . 24 
1000/169 . 29 
1000/75V . 47 
7700/109 . 42 
7700/169 . 54 
220005V . 58 
33:0/16V . 89 

1.86//0 
1.71/10 
1.81/10 
2.35/10 
1.06/10 
2 35/10 
3.33/10 
3.33/10 
4.30/10 
447110 
7.14/10 

47/209 . I1 
1/309...11 
3.3/159 .. 17 
3.3/109 .12 
4.7/759 .. 11 
47/35,1..17 
4,7/50,/ .. 12 
101759.. . 11 
10/509 14 

27/168, . 17 
7X.50 13 
72/Á9, 17 
33/'69 12 

AXIAL ELECTROLYTICS 
.90/10 
.90/10 
.95/10 

1.00/10 
.90/10 
.95/10 

1.00/10 
1.00/10 
1.15/10 
1.00/10 
1.05/10 
1 37/10 
100/10 

33/250. . . 14 1.15/10 
3.3/500. . 19 1 52/10 
47/16V. . . 14 1.15/10 
47/759... 17 1.30/10 
47/509.. 21 1.17/10 
1C0/101/.. 14 1.13/10 
100/16v.. 17 1 30/10 
100/25V.. 10 135/10 
101/509..79 7.30/10 
770/109. . 18 1.47/10 
220/169.. Á 1.55/10 
2Á059..79 2.35/10 
720/501/. 40 3Á/10 
330/109. . 14 1.16/10 

WIRE -WRAPPING TOOL 

$5.95 
raps, Unwraps 

S/rlps 3D ga. Wire 

& 1/e WATT 5% 
CARBON FILM RESISTORS 

Sc ea,k ho muhgl.o of S per ..lee 
S1.701100 & 917.00/1000 o1 sume rdw 

I ohm ehru 1.0 eeepoh.n 

000BLE DIGIT liSCDURT 5CN101/U 
HARDWARE 

33on69..79 2.35/10 
330/7588,.32 7.54/10 
170/169..32 2.55/10 
470/259..37 3.60/10 
1000/109.33 2.65/10 
1000/169.39 3.15/10 
1000/155. 56 4.50/10 
7200/109.50 3.96/10 
7700/169.62 4.95/10 
2Á00N . 79 6.36/10 
3300/165.95 7.63/10 
4700 1691.09 8.70/10 
10000/1091.15 9.19/10 

I.C. SOCKETS 

2-56 1/4 Screw 99/C 7.20/M 
756 1/2 Screw 99/C 7.65/0 
470 104 Screw 55/C 3 647/M 
4-10 1/7 Screed 60/C 4.05/61 
6.32 5/4 Screa 65/C 4.40/M 
137 1/2 Screw .75/C 4.85/14 
4-37 118 Screw .90/C 5.$5/61 
1 32 S/8 Screw .99/C 7.00/61 
2 56 Net Nut 55/C 360/61 
070 Ne. w t .55/C 3.75/10 
a n Nt. Not 60/C 4.00/63 
9 32 Hey Nut .60/C 4.15/61 
NO 7 Lakwasher 85/C 5.75/M 
No 4 lak.asher A5/C 3.00IM 
No 61akwasher 15/C 3.00/M 
No 8lakwasher.05/C 3.00/M 

8 PM Solder .17 
11 PM Solder .20 
16 Pin Solder .72 
18 Pin Solder .29 
24 PM Solder 38 
78 Pin Solder .45 
40 Pin Solder .63 

8 Pa w -w .24 
14 Pin wow .26 
le Pin w -W .30 

16 Pin W.4 .60 
24 Pin w -w .96 
28 Pin W.W 1.17 
40 Pis w.W .92 

1.60/10 
1.90110 
210/10 
2.75110 
3.60/10 
4.25/10 
6.00/10 
2.30/10 
7.50/10 
2.65/10 
5.70/10 
9.10/10 

10.00/10 
8.75/10 

Mwawr. *re/ Mwo.err. 44wI 
t000S1400 rfi am90u01,04 In, IS* 

1100a0Srnn 1.0 201. 

/ün-yw 00 Um 101 a9o090, 00 less 31. 
th.. Ada .k. 54enee,. 1>rrr, 44..ew 

51140411D SNIPPIMG/NANDLIN6 054161 

I. pew rJ.re ..rd I,w e.w6r Y Iww 
y0m1404 ale WO 110001041* 040103 
050001400 me5075 3100006m. euClag. 
tY. 00140 04 me 10 10 rrr elwy .11 Imam.. w LW 1 Ceti. 

COD ORDERS ACCEPTED 104 SAME 041 

c111LM017 -i '`+,"'. 
1r1w Me way 

.10 'V heir Ounli79 Component., Solde" wwtr r 
DOA, rallan 70 u.0 w,cou67 sCNrouu 6' 

DIGI-KEY CORPORATION 
Rot 677, nee River Falls, MN 56701 218-681-6674 
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CATALOG 
NUMBER DESCRIPTION 

PRICES 
1.10 11.99 

1300, 
13 
13.0003 

0002 
12 pos. rt. angle connector 
12 position wafer 
9 pos. rt. anole connector 

60 
60 
60 

.50 

.50 

.50 

SPECIAL! 
1000 Molex IC 

terminals for $7.50 
2000 for $13.50 

SPECIAL! 
Motorola 741 Mini Dip 

350-10 for $3.00 

LINEAR 

ELECTROLYTIC 
' 

CAPACITORS 
i 

°' 2 .. "'' ORKING 
uFl 

W 
vOLTS DC 

$ 

10 116,35,50 16 
20 `16,35,50 .16 

30 16 .16 
50 116.35 22 

100 `16,35,50 

NESOIA 2.80 
NE555A .50 
Á710CÁ .60 
A741V 40 

Ala Cv 1 70 
A723CA 100 
MC1468L 3.90 

2200 

.25 
200 16 .22 
500 16 .34 

1000 16 .52 
16 

E Sewell eel '80 

R.d l.d9MtD. M..d..... 

11- 3,4 

1.10 11.100 
.35 1 29. 

MINIATURE FILM CAPACITORS 
VALVE K E T E m 

CET ILUet) 1.0 91100 

bir 
-^' 
,mao R. 

Opt 
0047 
01 
06 
I 

22 

.10 
10 
10 
19 

.20 
25 

10 
10 
.10 
12 
18 
23 

.06 

.06 
06 
15 
16 
21. 

FIXED POWER SUPPLY KITS 
í0e10 rib WO FIS,, 

InFoo 
Osne 
Oeteer 
PRICE 

Wolf 
G 10 

Mort., 150 500..1 105 125. 105 175. 110 126. 
el +Joe., 5.1 5% 12, 1 55 15.0 5* 

C....ei IT. 25. CI I SA M.. 1 5A M.. I IA M.. 
E14120 $1450 $1.50 

Molt {4,001 CI.CUI1 MOIICI,QN ...,..0..a., ..e is... 
INra, As Pee rme í.n..4,.4, 

DISPLAY BEZELS 
CATALOG 

_ 115AWA 

E 
E 

00600 
90000 
11600 
92000 
12070 

Mete 
C410Á 
0.4 
Red 
0..d 
A.0 
~tom 

MIS 
M 

$2.75 
2.80 
2.90 
2.95 

01111E14E1QN 

C Iv 
202 

!C 
1C 

M.,.t.n.^r 
a..,,. roles 
M..A ,.MIL. 
sear, ra,.., 

.,« 
w.n.a,.P. 

t 
«t.3:..:^Í 

Per 
c _.y 

0 1Add hl l M. 

mmsu,. 

' illl 
SOCKETS 
LOW PROF IL 
T1.m torso. me 

"°m " 

TRANSISTORS 

2N3638A P 5 TO -92 25 
2N2222A N 5 TO -18 20 

NUMBER 

01 s sy 
2N5133 N 05 TO -18 25 

700 T0-220 1 05 7 
.s 
24 
21 

5 2 
4(1 

W 

`i 
i4 
.33 
,48 

2N5494 N 

2N4401 N 60 TO -92 60 
2N4403 P 60 TO -92 30 
TIP32 P 300 TO -220 1 05 

TRIMMER 
POTENTIO- 

METERS 
Ter 0.. 5.8'a,..w(« 

vevb.+4,el 

wl.n1 

. m 

e o.4,(«. 

,PSo' 

I. -..t .51 

SAO of so MOLEX PIN NEITERE 

Del, $ 2.00 
'PIm 12.25 

MOLEX IC TERMINAL 
11810,0100 90,1141E760 SOON 0421 
70010 1190 4001e E3Á0 60000. 1500 

700 01 LO 90010. {),w 
`001« 06 SO TODD roe a2D 

Roe or $0.000 ... .... 3..270,00 

emu..0 Ye 100 500 1K SK 106 206 REGULATOR CIRCUITS 
) 256 250K 50K 1006 

SOCK IM 5M 4001 0500 6.o. e 1 SA .o. ) 11{ 
NI 

MC 1817CP 
MC1815CP 

12.e r ,.Oobl°, e 1 be,,,.. 
IS. I ',Arlo. l.5Á es.. 

200 
718 I 

11 

We 

3o 1 29 I» 16 Page DIODES 
...at 0.00 Min. 0. ... 

) O00.,..,. 125 00 me 
3 0(m P a 
J e.^. 

A -..re 

Ca to lag 
25 R 

194001 10/91 00 
164152 1015100 

164441 15, 22 00 
13A 100PI V1 

IN74A71eA 5,3... 

TRACY DESIGN CORP. 
- 15170 SCMAEF ER . DETROIT. TAI 41277 . 13131 834 7501 

118 
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ALL AN ASR 33 IS AND Ma1tÉ11 
OLIVETTI 318 TELETYPEWRITER 
BUILT-IN PAPER TAPE I/O 
KEYBOARD PLUS 10 KEY PAD 
HEAVY DUTY BUT QUIET $950 
NATIONAL SERVICE SHIPPIN, 

A REAL COMPUTER VIDEO - IDEAL FOR 
ALPHANUMERIC WORK 
1 VOLT P TO P INPUT 

- 
''V 

ANTIGLARE SCREEN 
91 GREEN PHOSPHOR 

12" DIAGONAL SCREEN 
$150 S25 SHIPPING 

Kl IC A1)M-3, kin 1, eiSC SC/MP, (050, 9080, SVTPC TEIVI. 6800 
INTERCEPT JR SMOKE M -IA. TÁ(8(11 08150110 00-ERFACE. 

To ORDER: 1, 1N0LOSE CMECK FOP FULL PRICE PLUS 501011(6 
(1. MSS, ADD 51 SALES TAX) 

0. CLEARLY IDENTIFY SNIPPING ADDRESS. 
1. DESCR181 ITEM 8Y MODEL / 

I DAY SOIPMERE IF BANK CNECR OP MONEY ORDER 

4 

COMPUTER WRITE FOR OUR CATALOG 
WAREHOUSE DEPT R,PO BOX 68, KENMORE STA. 

%STORE BOSTON, MA 02215 671/261-2701 

FREE catalog. Unique components, kits, cal- 
culators, digital thermometers, ultrasonics, 
strobes, Ni -Cad's, LED's, transistors, IC's. CHA- 
NEY'S, Box 27038. Denver, CO 80227 

PRINTED CIRCUIT 
Positive Acting -Photo Resist; Carbide, 
bits; Bubble etchers; Artwork; Epoxy T 

Glass Boards. ' 

Send Stamp & address label for flyer 
TRUMBULL 

833 Beira Dr., El Cerrito, CA 94530 

MARCH Goodies: 555-390, 741-290, 747- 
490, Fairchild jumbo LED's red 12/$1.00, green 
8/$1.00, 2x2cm solar cells $1.50, 2N3055-880, 
309K-880 1N914 -20 / $1.00, 2N3393-10/ 
$1.00. Free catalog. Our third year. DIAMOND- 
BACK, Box 194R, Spring Valley, IL 61362 

BACK issue magazines. Over 200 titles, 1890 to 
1976. Send stamped envelope. Free list. 
EVERYBODY'S BOOKSHOP, Dept. RE, 317 
West 6th, Los Angeles, CA 90014 

Looking for jjjRF PRODUCTS? 

p' AMATEUR RADIO SUPPLY 
SEATTLE 

6213 13th Ave. So., 98108 
(206) 767-3222 

PROFESSIONAL unscramblers-use with any 
scanner. Free information. CAPRI ELEC- 
TRONICS, 8753R Windom, St. Louis, MO 
63114 

Mystery Electronic Top 
Spins for days at 2,500 rpm on Invisible power. 
Best new gadget in years. Battling brain.buster. 
Bugs the brightest. Perpetual Motion? UFO? 
Psychic Power? Antigravity? Seem 
tH,c Break-Thru From Space? Magic. 
Mystery, Science combined. Spins 
without energy loss, Never wears 
out. Fun at parties. science Classes. etc. 
Complete with secret, sc,enttfie explanation. 
Send 56.95 each a 51.00 shipping 
Johnson Smith Co. Dept. 543, Mt. Clemen .Mich.48043 

Spins 

al 
-!. 4 

NAME brand digital/analog test equipment. 
Discount prices. Free catalog. SALEN ELEC- 
TRONICS, P.O. Box 82, Skokie, IL 60076 

PICTURE TUBE MACHINE 
Iatl :mil 4,11 new an. 

, i1111.1., III mkt. 
immisirnis 

i n, Olt Irt1 AI. 31.1:11. 

Fo, complete delads 
send name address 218 
code to 
LAKESIDE INDUSTRIES 
1120 W Fe «(on M. 
000..9x. II, 80647 
Phone 312.347.3399 

PARTS 
NEW AND SURPLUS PARTS 
IC's -RES -.CAPS -SWITCHES 
P C BOARDS & CHEMICALS 

COMPUTER PARTS 
T V GAMES 

CALC & LCD WATCH PARTS, 

KITS 
MUSIC SYNTHESIZER KITS 

PHASE SHIFTERS 
AUDIO KITS AND PARTS 

POWER SUPPLIES & KITS 
CALCULATOR KITS 

ORGAN/SYNTH KEYBOARDS 

SERVICES. 
CIR. BOARD FABRICATION ^' 

C. BOARD COOKBOOK -6.50 
METAL FAB. & SUPPLIES 
CUSTOM AUDIO DESIGN 

SEND 13¢ STAMP FOR 

1977 CATALOG 

UTEP 
DEP.3BOX 26231 S.L.C., UT. 84125 

CIRCLE 60 ON FREE INFORMATION CARD 
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BILL CODBOUT ELECTRONICS r BOA 2355. OAKLAND AIRPORT CA 94614 

74 Ls tit 
1/5 THE POWER OF TTL BUT NO SPEED PENALTY 
00 $0.36 22 $0.38 125 32.50 168 51.87 ! 

1 01 0.36 27 0.38 132 1.50 169 1.87 g 
02 0.36 30 0.36 136 1.38 115 1.35 
04 0.42 32 0.38 139 1.38 221 1.38 1 
08 0.38 37 0.53 155 1.38 258 1.38 
to 0.36 38 0.53 157 1.25 213 2.25 

1 11 0.38 42 1.25 160 1.85 367 1.00 1 20 0.36 74 0.56 162 1.85 368 1.00 
21 0.38 75 0.85 163 1.85 377 1.88 1 

1 JUST INI 741.514 $1.38 1 

AN OFFER YOU CAN'T REFUSE!; 
We wanted to put together an exceptional offer on 

1 memories for our customers...so we're selling new 1 
¡ full spec 2102LIs (super loo power version of the ¡ 

2102), guaranteed 450 ns or faster over the full 

1 temp range...at 10/$15! ALL ORDERS MUST BE POST- 1 
MARKED BEFORE 3/31/77 TO TAKE ADVANTAGE OF THIS 

1 SPECIAL OFFER. 1 

ii WE SELL KNOWLEDGE : ! 
1 The Adam ()short, d A o Ht. book on (ni. rcCeepu- 1 

tors are r, n,:e3 a '.( in their field. Lucid 
and complete, these are now available from us ppd 1 

1 in the USA, or tuy all 3 buol, for $25 ppd. E 
"AN INTRODUCTION O MICNOC@9VIERS, VOL. I" t al 

1 02001 Clearly veers 311 the na,ies $7.50 ! 
1 "VOLUTE 2" back .30.1, Covers latest uPs and 0.1- 1 

pore ICs, re(la, ing InOs of panes DI date..$12,50 
1 "8080 PROGRAMMING FOR LOGIC DESIGN" Honk /4001, 1 

¡ C.m, t,'I . .r Jr . - $7.50: 
1, 

ii QUANTITY 
i 

1 The otCewing ale Ltd qty, subject to pica% sate: 1 
DISCRETE RED .2" LEDs 12/$1.00 

1 14511 CMOS BCD -to -7 -segment decoder/latch/driver, 1 
1 no extra transistors needed $2.00 each 

D!C4324 0/petat dust VCB (TTL cempel $2.00 h 

.TERMS: Add SOc orders under $10; over $10 add 50. ! 
I No COD. Cal res add tax M3stercharget and Bank- I 

Americard` orders: call 415-562-0636, 24 hours. `imememem totmemem 1m.meme beer,- 9alli 
CIRCLE 34 ON FREE INFORMATION CARD 



Radio Hut DARLINGTONS by Motorola 
MJ3001 NPN 80V-10amps 150 Watts $1.35 
MJE1103 NPN 80V-5 amps 70 Watts 3/$1.00 

NE555 .45 
NE565 1.00 
NE566 1.00 

TERMS: Money Back Guarantee. No. COO's. Texas Residents add 5% 
Tax. Add 5% of order for postage and handling. Orders under $10.00 
add 75c. Foreign Orders: US Funds ONLvI 

DIODES 
IN54A Germanium Signal 12/1.00 

NE567 1.19 
NE556 1.00 

For your convenience, call your BankAmericard or 
Master Charge order in on our Continental United 
States Toll Free watts: 1-800-527.2304. 

MOS TO LED DRIVERS 

75491 Quad .40 75492 Hex .40 
LM3900 .39 
LM324 .39 

Texas Residents call collect: 214-271-8423. C1038 1 amp 200V SCR .49 1458 (5558) 
P. 0. Box 64783 Dallas, Texas 75206 0 

General Purpose Silicon Switching 50/1.00 
2/1.00 

UNTESTED DIODES 
A good assortment of 1 amp rectifiers. Good Yield. 50 for 
$ .60 - 100 for $ .95. 

BATTERY CLIP 
Standard 9V battery clip - 15 for $1.00. 

WATERGATE SPECIAL complete with drilled PC Board. 
Telephone relay automatically PARTS AND CASE - 

starts and stops tape recorder. SATISFACTION GUARANTEED 
No batteries required. Kit ONLY $10.95 

PLASMA Discharge Display 
By National Electronics 

12 DIGIT DISPLAY.4" character 
Neon Orange in color 
Specs Included Only$ .79680-A1/4 P 

Money Back Guarantee 

VOLTAGE REGULATORS 
Pos. Pos. Neg. Neg. 

LM340.6 LM340-15 7905 7915 
LM340-8 LM340-18 7906 7924 
LM340-12 LM340-24 7912 
Your Choice Only $ .85. 

180A1/4 20KA1/4 
330.,.1/4 22K A1/4 
330n1/8 27KÁ1/4 
470 A1/4 33K A1/4 

39K.-Ú/2 
1 K 1/4 43K A1/4 

Complete Power Supply Kit for above, 
includingP.C. Board XFMR, and 
Instructions. Only $3.25 

Money Back Guarantee 

TRANSISTORS 
2N4400 6/1.00 2N5401 6/1.00 
2N2907 House 2N3055 .69 

Numbered PC 

Lead 15/1.00 

1.2Kn1/4 47K A1/4 
2.2KA.1/4 56K n1/4 
3.9K 1/4 82K .w1/4 
3.9K..1/4 100K A1/4 
4.7K.1/4 150K A1/4 
6.8K"1/4 220K A1/4 

3N201 
PROTECTED DUAL GATE N -CHANNEL 
FET FOR LOW NOISE, VHF PREAMP 
APPLICATIONS Only $ 

TTL ASSORTMENT 
Most are 7400 Series 
Good Yield Reported 

50/.99 

All resistors are PC Lead 
but are not pull offs 
5% - 100 min. order Each value 
No Mix - 990 100 

- .80 

HARDWARE 
New, includes 2-56, 4-40, 6-32 and 8-32 
screws and nuts. A very useable selection Y21000 pound $1.50 

ELECTROLYTIC CAPS 

2200 OF 35V DC Upright PC Lead $ .29 
OF 35VDC Upright PC Lead $ .29 

of hardware. 1 pound 2.60 
LM309K $1.50 LOW POWER SCHOTTY 

FCM 7010 SPECIAL 
4 DIGIT DIRECT DRIVE 
RADIO ALARM CHIP 

DIODES BY MOTOROLA 

2-1/2 AMP 1000 VOLT 

NE565 1 .00 

NE555 .45 
LM3900 ?5 

74 LS00 .25 74 LS 74 .49 

74LSo2 .25 74LS90 .85 
74LSi}4 30. 74LS132 .90 
74LS08 .25 74LS138 .89 
74LS10 .25 74LS139 .89 

SIMILAR TO MK50380 
ONLY $3.75 

8 for $1.00 
Limited Quantity BRIDGES 

1 amp 50V .85 

74LS11 .32 74LS155 .90 
74LS20 .31 74LS157 1.00 
74LS21 .33 74LS162 1.39 

FND 359 
COMMON CATHODE 
DIRECT REPLACEMENT 
FOR FND 70 BUT 

FCS 8000 
COMMON CATHODE 
12 HOUR 3-1/2 
DIGIT ARRAY 

4 amp 50V 96 
6 amp 50V 1.10 
10 amp 50V 1.25 
25 amp 50V 1.39 

74LS22 .33 74LS163 1.39 
74LS27 .30 74LS175 1.09 
74Ls30 .31 74LS193 1.09 
74LS32 .33 74LS258 1.09 
74LS37 .40 74LS367 .70 
74LS38 .35 74LS368 .70 

LARGER .40 IN. 
CHARACTER 

Only $ .90 
6 for $4.95 

Includes AM/PM 
Indicator and Colon. 
.80 in. character 

$4.95 

PLASTIC READOUT FILTER 
Originally used in desk top calculators. Perfect for LED and 

other type of readouts. With peel -off protective coating. 
AMBER in color 5-5/8 x 1-3/8. 6/$1.00. 

CMOS SALE 

TTL 100% GUARANTEED! OR YOUR MONEY BACK. 

7400 .19 7425 .30 7454 .19 74100 $1.00 
7401 .19 7426 .27 7470 .38 74123 .65 
7402 .19 7427 .19 7472 .25 74125 .4 7 

7403 .19 7432 .34 7473 .25 74141 .75 

74L04 .29 7437 .39 7474 .39 74145 $1.00 
7404 .19 7438 .39 7475 .59 74154 $1.00 
7406 .29 7440 .19 7480 .49 74161 .95 

7408 .19 7442 .65 7485 .95 74163 $1.10 
7409 .19 7443 .65 7490 .75 74164 $1.10 
7410 .19 7444 .69 7491 .75 74174 95 
7411 .29 7446 .89 7492 .75 74175 $1.80 
7413 .50 7447 .85 7493 .70 74180 .80 

7420 .19 7450 .24 7494 .95 74191 $1.25 
7430 .19 7451 .19 7495 .75 74192 $1.25 
7421 .19 7453 .19 7496 .89 74193 $1.00 
7423 .39 74195 .69 

CALL OUR TOLL FREE NUMBER 1-800.527.2304. 
FOR QUANTITY DISCOUNT INFORMATION' 

PRICES SLASHED - ALL PARTS ARE 100% PRIME 

CD4000 .16 C04023 .16 CD4053 .90 

CD4001 .16 C04024 .70 CD4056 1.00 

CD4002 .16 CD4025 .19 C04058 .90 
CD4007 .16 CD4027 .39 CD4060 1.00 

CD4009 .45 CD4028 .75 CD4066 .69 

C04010 .45 CD4029 .99 CD4069 .30 
CD4011 .16 CD4030 .16 CD4071 .16 
CD4012 .16 CD4035 .99 CD4076 .99 

CD4013 .29 C04040 1.00 CD4102 .68 

CD4014 .75 CD4041 .69 CD4116 .39 

C134015 75 CD4042 .59 CD4507 .40 

CD4016 .29 C04043 .60 CD4512 .50 

CD4017 80 C04044 .59 CD4516 .85 

CD4018 .80 CD4049 .35 CD4518 .85 

CD4019 .39 CD4050 .35 CD4520 .85 

CD4021 .90 004051 .90 CD4528 .80 

CD4022 .90 CD4052 .90 CD4911 .30 

CIRCLE 76 ON FREE INFORMATION CARO 



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. 

H.H. SCOTT Misc Etched & Drilled P.C. 
Boards Asst. 15-$1.00 

GOULD NICADS NEW 
"AA" Cells 10-$10.00 

Sub "C" Cells 5-$7.00 

GREEN LED 4-$1.00 
YELLOW LED 

w/MOUNT COLLAR 3-$1.00 

GALLIUM ARSENIDE 
IRLED EMITTER $1 or 6/$5.00 

40 PIN SOCKET FOR MM5314- 5316- 
UART-Etc. 2/$1.00 

MAGNETIC RECORDING TAPE 
AUDIO '/.r r 

3600 ft $1.50 or 10 $12.00 
1800 ft $1.15 or 10 $10.00 

MESHNA, PO BOX 62, E. Lynn Ma 01904 

CIRCLE 30 ON FREE INFORMATION CARD 

Computer People 
MORROW ICA 

BOX 6194 
ALBANY, 

94706 = 
Ot 

Announces a CPU 
board + front panel 
Compatible with the standard 5-100 buss, supported 
by over a dozen manufacturers. Upgrade your exist- 
ing machine, or create your own system using other 
5-100 buss peripherals and a motherboard. 

having minicom- 
puter capabilities 
Like a minicomputer, you may examine and alter re- 

gisters, memory, and I/O locations while the pro- 

gram is running thanks to our "Control Halt" mode: 

with the "Slow Step" mode, you can step through a 

program from I step/minute to 65.000 steps/minute, 
giving true minicomputer capabilities. 

that makes debug- 
ging much easier. 
Also includes unambiguous 7 segment readouts and a 

12 key keyboard for easy loading and examination. 

111111111 

91, en0 ey. ' I 

.ai' .91ó 

dui ,8nso'a r . e+, 
00 

+ 7 ^,>ool 
, 

ASSEMBLED, TESTED, WARRANTED 1 YR $325 
KIT FORM $250 
COMPLETE. DOCUMENTATION PACKAGE $ 5 
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SPRING SALE 
100 Asst'd Resistors (Cut Leads) $1.00 
20 Asst'd Wire Wound Resistors $1.00 

20 Assorted Controls $1.00 

20 Asst'd filter Cond. (Trans. Work) 01.00 

10 HV Anode Leads -Small Cup $1.00 
2.HV Anode Leads Large Cup $1.00 

2 -BOOST RECTIFIERS $1.00 
2-8 KV FOCUS RECTIFIERS $1.00 
10-1N34A CRYSTAL DIODES $1.00 
5 -UHF LOOP ANT. 18" Lead $1.00 

2 -SHUNT REG. HOODS (6BK4 Etc.). $1.00 

3 -Audio Output Xfmrs. $1.00 
4 CRT Harness Color 19"23"25" CRT $1.00 

1-21" CRT Converg. Assembly $1.00 
1-25" CRT Converg. Assembly $1.00 
10-500 Ohm Controls TAB Mount $1.00 

10-1000 Ohm Controls TAB Mount $1.00 

2-500 Mfd. .50 VOLTS Axial $L00 
4-42.40 Mfd. 150 Volts (P.C.) $1.00 

25 Asst'd Plate Caps $1.00 
1-BSR 8TCS Cart. With Needles 51:00 

1-75.300 Ant. Match. Xtmr. $1.00 

2 -UHF TUNERS DETENT TYPE $1.00 

3-Asst'd UHF TUNERS $1.00 
1-3.58 MHZ COLOR CRYSTAL $1.00 

2 -PL 259 CB CONNECTORS $1.00 

3-66 MEG. HV RESISTOR 11.TO 

5 -ANT. CLOTHESPINS $1.00 

10 -RCA PHONO PLUGS $1.90 
20 ASST'D SLIDE SWITCHES $1.40 
I -UNDER PILLOW SPITE. 6 FT. LEAD.PLUG $1.00 

ZENITH 
COLOR YOKE -5.89150 $7.95 
VIDEO IF STRIP -150.115 $7.95 

COLOR FLYBACK 5.964530-2 $6.95 

ZENITH B/W YOKE.95.2874 (OTHERS) $6.95 
VOLTAGE TRIPLER.212.139 $7.95 

VOLTAGE TRIPLER-212-109 $2.95 
2-15 MEG FOCUS CONTROL $1.00 
I.CONV. DIODE PAK $1.00 
1-45 KV HV STICK $3.95 

COLOR FLYBACK XFMRS. 
MAGNAVOX 361374-1 $5.95 

PHILCO 32.10132.1 $2.95 Each 

RCA 136640 $2.95 

RCA 131545 $2.95 

GRAB BAG LAP FLYBACKS 2 for $1.00 

COLOR YOKES 
REPL. DY 95A0-109- (LESS COVER) $6.95 

GEN. ELECT. 76X8 $1.50 
70%-(21" CRT ROUND) $3.95 
SYLVANIA 51358092 $6.95 

SYLVANIA 51.29986.2 $6.95 

SYLVANIA 5138553-2 $6.95 

SYLVANIA 5133657.4 $6.95 

PACK BELL 2905452E $6.95 
FLEETWOOD 70F1811 $6.95 

ANTENNA EQUIPMENT 
1000 FT. 300 Ohm FOAM 7 Str. 100 Mil. $24.95 

1000 Ft. COAX CABLE (BLACK) $38.95 

2-2 SET COUPLERS -300 OHM $3.00 

2-4 Set COUPLERS -300 Ohm $4.50 

2.BEHIND SET ANT (UNIV.) $5.00 

UHF -VHF SPLITTER $1.49 

UHF -VHF -FM -300 OHM SPLITTER $1.99 

DIST. FOR B/K TEST EQUIPMENT 

DIST. FOR SBE-CB-RADIOS 

SEND FOR FREE CATALOG 
TUBES UP TO 80% OFF 
MINIMUM ORDER $50.00 

Orders undo 150.00-12.00 shipping b handbng 

SEND CHECK OR M.O. 

TV TECH SPECIALS 
P.O. BOX 603 

KINGS PARK, LI., NEW YORK 11754 

PHONE 516.2690805 

COLOR CRT BOOSTERS 
10% -COLOR CRT BOOSTER $4.49 Ea. 

3-70%.COLOR CRT BOOSTER $12.50 

90% -COLOR CRT BOOSTER $4.95 
90% -COLOR CRT BOOSTER $12.95 
SONY COLOR CRT BOOSTER $3.75 

DIODES -RECTIFIERS - 
100 -2.5 AMP. 1000 PIV $9.95 

10-15KV FOCUS RECTIFIERS $4.50 

WELLER CORD. SOLD. IRON $13.95 
WAHL CORD. SOLD. IRON $13.95 
WELLER 8200 PK KIT ONLY $10.95 
30 WATT PEN. SOLD IRON $2.19 

AUDIO EQUIP. 
3-C.60 IRISH CASSETTE TAPES $1.49 
3-C-90 IRISH CASSETTE TAPES $1.98 
MONO TONEARMS $1.69 Ea. 

3 WAY SPEAKER KIT WIRE 5.79 

50 FT. SPEAKER WIRE $.99 
100 FT. SPEAKER WIRE $1.89 

DYN. CASSETTE MIKE 200 OHM $1.89 Ea. 

CB mike -600 OHM 5 Ft. Cord. ONLY $5.49 

SPEAKERS 
486 (16 OHMS) ONLY $1.19 Ea. 

4" SQ. ONLY 5.79 Ea. 

3" SQ. ONLY $.79 Ea. 

51/4".5 Oz/MAG. $3.95 Ea. 

5X1" SPEAKER $2.49 
689-20 OZ MAG. $10.95 
6X9-10 OZ. MAG. $9.95 

2" SQUARE 5.69 

ZENITH IC CHIPS 
REPL 221.62 4 for $5.00 
REPL. 221.46.221.51 4 for $5.00 

REPL. 221.69 4 for $5.00 

25-ASST'D AXIAL LEAD COND $3.95 
25-ASST'D FILTER CANS $3.95 
10 TEST LEADS COLOR CODED 15" $1.69 
6-ASST'D ALIGN. TOOLS $1.00 

TUNERS -NEW 
PHILCO TRANS. 76-143401 53.95 
SYLV. 5G173HQ5 (STAND COIL) $3.95 

G I. PAR. WAFER 6GS7.6HA5 2 for $5.00 

CURT. MATHES SERIES-6CG83GK5 $3.25 Ea. 

CURT. MATH PAR. 6G17.6HA5 $3.25 

REPL. ECG. VOLTAGE TRIP. $6.95 Each 

REPL. DIAMOND NEEDLES 
SHURE-N3D $2.95 Ea 

SHURE-N.44 $2.95 
SHURE-N-75 $2.95 
SHURE-N.9I $2.95 
PICKERING-V.I5-GREY $2.95 
PICKERING-V.15-ORANGE $2.95 
25 ASSORTED NEEDLES (GRAB BAG BOXED) $4.95 
12 SPADE NEEDLES CARDED ONLY $2.49 

BSR.45 SPINDLE FLAT ONLY 5.59 Ea. 

89T -CARTRIDGE $1.29 
12 ASST'D CKT. BREAKERS $5.95 

1 Lb. SOLDER 60/40 54.95 

CHEMTRONICS TUN -0 -WASH 24 OZ. $2.99 
CHEMTRONICS TUN -0 -FOAM 8 Oz. $2.19 
CHEMTRONICS TUN -0 -POWER 8 OZ. $2.39 
ZEN. VERT TRANS 121.758 $2.95 

ZEN. SPACE COMMAND "600" S.94463 -HAND TRANS. 

$8.95 

2-200 Mfd. 175 Volts Rad. Leads $1.69 

2-500 Mfd. 200 V. (CANS) $1.89 
PHILCO FOCUS BLOCK 35.1390.6 52.50 
PHILCO FOCUS BLOCK 35.1390.1 $2.50 
6-33 Mfd. 350 V. -AXIAL $2.59 
6-100 Mfd. 250 Volts Axial $2.79 

6-6 Ft. Cheater Cords $2.98 

SENTURIAN TRAFFIC RADAR DETECTOR 

LIST PRICE $89.95 YOUR COST $54.95 

SBE BRUTE -34 CB $69.95 
SBE CATALINA III 29CB $14.95 
SBE FORMULA D 26CB $89.95 
SBE FORMULA D "TOUCH COM $169.95 
KRACO CB KCB 1300 $74.95 
KRACO NCB 1307 $99.95 
KRACO KCB 2330 $119.00 
KRACO KCB 2340 $239.95 
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SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7405N 
SN7406N 

ISN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7433N 
SN7437N 
SN7438N 
SN7440N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446AN 
SN7447AN 
SN7448N 
SN7450N 
SN745tN 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7480N 
SN7461AN 
SN7482N 
SN7483AN 
SN7484AN 
SN7485N 
SN7486N 
SN7489N 
SN7490AN 
6N7491AN 
SN7492AN 
SN7493AN 
SN7494N 
SN7495AN 
SN7496N 
SN7497N 
SN74100N 
SN74104N 
SN74105N 
SN74107N 
SN74109N 
SN74110N 
SN74111N 
SN74116N 
SN74120N 

ZENER DIODES 

IN4728-IN4752A 
(1 wan molded) 
IN746A-IN759A 
(400 MW) 

TTL 7400N - 

.15 SN74121N 

.15 SN74122N 

.15 SN74123N 

.15 SN74125N 

.18 SN74126N 

.18 SN74128N 

.18 SN74132N 

.34 SN74136N 

.34 SN74141N 

.18 SN74142N 

.18 SN74143N 

.15 SN74144N 

.21 SN74145N 
.28 SN74147N 
.41 SN74148N 
79 SN74150N 

.26 SN74151N 

.31 SN74153N 

.15 SN74154N 

.21 SN74155N 

.21 SN74156N 

.27 SN74157N 
27 SN74159N 
.24 SN74160N 
.27 SN74161N 
.35 SN74162N 
.15 SN74163N 
24 SN74164N 
.35 SN74165N 
.23 SN74166N 
.23 SN74167N 
.15 SN74170N 
.38 SN74172N 
.85 SN74173N 
.85 SN74174N 
74 SN74175N 
78 SN74176N 

.78 SN74177N 
74 SN74178N 
15 SN74179N 

.15 SN74180N 

.15 SN74181N 

.15 SN74182N 

.15 SN74184N 
.28 SN74185AN 
.27 SN74186N 
.31 SN74188N 
.31 SN74190N 
48 SN74191N 
.34 SN74192N 
.39 SN74193N 
.99 SN74194N 
.59 SN74195N 
69 SN74196N 

1.65 SN74197N 
.88 SN74198N 
.32 SN74199N 

1.95 SN74221N 
.45 SN74246N 
.64 SN74247N 
.46 SN74248N 
.46 SN74249N 
.74 SN74251N 
.69 SN74265N 
.69 SN74278N 

2.85 SN74279N 
.99 SN74283N 
.43 SN74284N 
.43 SN74285N 
.29 SN74290N 
.49 SN74293N 
.54 SN74298N 
.74 SN74351N 

1.75 SN74365N 
1.40 SN74366N 

SN74367N 
SN74368N 
SN74390N 

.19 SN74393N 
SN74490N 

.15 

.36 

.42 

.59 

.45 

.45 

.65 

.84 

.64 
93 

3 70 
3 98 
3 98 

89 
1 68 
1 25 

99 
63 
63 
99 
78 

.69 

.64 
2.50 

89 
89 
89 
89 

1.10 
.99 

1.19 
2 98 

1 75 
8 75 

1 29 
99 
89 
79 
78 

1 25 
1 60 

.69 
1 99 

69 
1 89 
1 85 
6 95 
3 50 
1.09 
1 09 

88 
88 
94 
59 
93 
83 

1 69 
1 69 
1 20 
1 95 
1 85 
1 75 
1 75 
1 40 

85 
2 45 

59 
1 45 
4 50 
4 50 

85 
85 

1 98 
1 92 

65 
65 
65 
65 

1 40 
1 40 
1 90 

TTL LOW POWER SCHOTTKYA 
SN74LSOON .25 
SN74LSO1N .25 
SN74LSO2N 25 
SN74LSO3N 25 
SN74LSO4N 30 
SN74LSO5N 30 
SN74LSO8N 25 
SN74LSO9N 25 
SN74LS1ON 25 
SN74LS11N 25 
SN74LS12N 25 
SN74LS13N .69 
SN74LS14N 1.35 
SN74LS15N .25 
SN74LS2ON 25 
SN74LS21N .25 
SN74LS22N 25 
SN74LS26N .40 
SN74LS27N .30 
SN74LS28N .30 
SN74LS30N .25 
SN74LS32N 37 
SN74LS33N 39 
SN74LS37N .39 
SN74LS38N .39 
SN74LS4ON 30 
SN74LS42N 110 
SN74LS48N 1.10 
SN74LS47N 110 
SN74LS48N 110 
SN74LS49N 1.10 
SN74LS51N 25 
SN74LS54N 25 
SN74LS55N 25 
SN74LS63N 175 
SN74LS73N 49 
SN74LS74N 49 
SN74LS75N .69 
SN74LS76N .49 
SN74LS78N 49 
SN74LS83AN 1.49 
SN74LS85N 175 
SN74LS86N .58 
SN74LS9ON 99 
SN74LS91N 115 
SN74LS92N 1,10 
SN74LS93BN .99 
SN74LS95AN 1.60 
SN74LS96N 175 
SN74LS107N .49 
SN74LS109N .55 
SN74LS112N .49 
SN74LS113N 49 
SN74LS114N 49 
SN74LS122N 89 
SN74LS123N 1.09 
SN74LS124N 1.95 
SN74LS125N 75 
SN74LS126N .75 
SN74LS132N 1.25 
SN74LS136N .55 

SN74LS138N 
SN74LS139N 
SN74LSI 45N 
SN74LS151N 
SN74LS153N 
SN74LS155N 
SN74LS156N 
SN74LS157N 
SN741S158N 
SN74LS160N 
SN74LS161N 
SN74LS162N 
SN74LS163N 
SN74LS164N 
SN74LS168N 
SN74LS169N 
SN74LS170N 
SN74LS174N 
SN74LS175N 
SN74LS181N 
SN74L$190N 
SN74LS191N 
SN74LS192N 
SN74LS193N 
SN74LS194A 
SN74LS195A 
SN74LS196N 
SN74LS197N 
SN74LS221N 
SN7415240N 
SN74LS241N 
SN74LS242N 
SN74LS243N 
SN74LS244N 
SN74LS247N 
SN74LS248N 
SN74LS249N 
SN74LS251N 
SN74LS253N 
SN74LS257N 
SN74LS258N 
SN74LS261N 
SN74LS266N 
SN74LS279N 
SN74LS283N 
SN74LS290N 
SN74LS293N 
SN74LS295AN 
SN741S298AN 
SN74LS324AN 
SN74LS352AN 
SN74LS353AN 
SN74LS365AN 
SN74LS366AN 
SN74LS367AN 
SN74LS368AN 
SN74LS375AN 
SN74LS386AN 
SN74LS395AN 
SN74LS670AN 

1.49 
1.49 
1.25 
1.25 
1.25 
1.45 
1.45 
1.25 
1.20 
1.95 
1.95 
1.95 
1.95 
1.98 
2.25 
2.25 
2.80 
1.40 
1.40 
3.50 
1.95 
1.95 
1.95 
1.95 
1.40 
1.40 
1.45 
1.45 
1.35 
2.50 
2.50 
2.40 
2.40 
2 50 
1.30 
1.30 
1.30 
1.55 
1.55 
1 60 
1 50 
2.95 

59 
75 

1.40 
1 35 
1.35 
1.75 
1.75 
2.25 
1.45 
1.70 

.75 

.75 

.75 

.75 
80 
59 

1 95 
2.95 

We offer the largest variety of current 

Production Texas Instruments and Fair- 

child Semiconductor only 74LS devices 

from stock. Even through the competi- 

tion for current production major manu- 

factured 74LS devices is limited, we 

are dedicated to provide the best prices 

possible. As our costs decrease, we 

pass the savings on to you. our cus- 

tomer. 

MOS & BI -POLAR MEMORIES 
FAIRCHILD 
2102-IP 

3342PC 

3347PC 

3341APC 

4096-SDC 

IK Static Ram 102401 
(45ONS) 

Quad 64 Sil Static 
Shift Register 

quad 80 Bit Static 
Shift Register 
4%64 Mos Filo 

1 mhz Shift Register 
Isoplanar 4K Dynamic 
Ram (350 NS) 16 pin 

TEXAS INSTRUMENTS 
TMS0117NC Decimal Arithmetic 

Processor 
LCM1001 Microprocessor 

Learning Module 
TMS3113NC Dual 133 Bet Static 

Shill Register 
TMS3112NC Hex 32 Bit Static 

Shift Register 
TMS4024NC 64%9 Filo 
TMS403ONL 41( Dynamic Ram Plastic 

300 NS (22 Pin) 
TMS405ONL 4X Dynamic Ram Plastic 

300 NS (18 Pin) 
TMS406ONL 4K Dynamic Ram Plastic 

300 NS (22 Pin) 
TMS4103NC 640507 ASCII Character 

Generator Column Output 
TMS8060JL 8 Bit N -channel 

Microprocessor 

GENERAL INSTRUMENT 
AYS-1013P 8 Bit Uart 
AY5-2376 8803X9 Keyboard 

Encoder 
M.I.L. 
MF1403AT 

MF1404AT 

MF1702AR 
MF8008R 

Dual 512 Dynamic 
Shill Register 

102401 Dynamic 
Shift Register 

256X8 Static Prom 
Mos 8 Bit Cpu 

500 Kh3 

2.50 

4.50 

4.50 

4.50 

10.50 

10.00 

149.95 

4.95 

4.95 

8.95 
9.95 

9.95 

9.95 

10.00 

29.95 

6.95 
15 95 

2.95 

2.75 

12.95 
12.95 

TEXAS INSTRUMENTS 
DATA BOOKS 

STK NO. DESCRIPTION 
LCB1011 Understanding Solid 

State Electronics 
LCB1041 Linear 8 Interface 

Applications 
LCC4041 Power Data Book 
LCC/111 TTL Data Book 
LCC4131 Transistor 8 Diode 

Data Book 
MCC4151 Linear & Interface 

I.C. Data Book 
LCC4161 TTL Supplement Data Book 
LCC4191 Optoelectronics Data Book 
LCC4200 Semiconductor Memories 

Data Book 
FAIRCHILD DATA BOOKS 

Linear Integrated circuits 2.95 
Data Book 
Low Power Schottky 8 1.75 

Macrologic TTL 
MOS/CMOS/N-MOS/P-MOS 2.50 
8 charge coupled Devices 
Interface Data Book 1.00 

Full Llne Condensed Catalogue 1.95 

GENERAL INSTRUMENT DATA BOOK 
Microelectronic 8 MOS 2 95 
Data Book 

CMOS 
CD4000BE 
CD4001 BE 
CD4002BE 
CD4006BE 
CD4007BE 
C04008BE 
CD4009BE 
C0401OBE 
CD4011BE 
CD4012BE 
CD4013BE 
CD4014BE 
C04015BE 
CC/401613E 
C04017BE 
CD4018BE 
CD4019BE 
CD402oBE 
CD4021BE 
CD4022BE 
CD4023BE 
CD4024BE 
CD4025BE 
CD4026BE 
CD4027BE 
CD4028BE 
CD4029BE 
CD4030BE 
CD4033BE 
CD4034BE 
CD4035BE 
CD4040BE 
CD4041 BE 
CD4042BE 
CD4043BE 
CD4044BE 
CD4049BE 
CD405oBE 
CD4051 BE 
CD4052BE 
CD40538E 
CD4055BE 
CD4056BE 
CD4060BE 
CD40668E 
CD4068BE 
CD4069BE 
CD4070BE 
CD4071 BE 
CD4072BE 
CD4073BE 
CD40758E 
CD4076BE 
CD4078BE 
CD408tBE 
CD4082BE 
CD4085BE 
CD4086BE 
CD4502BE 
CD4507BE 
CD451oBE 
CD4511BE 
CD4512BE 
CD4516BE 
CD4518BE 
CD4519BE 
CD4520BE 
CD4528BE 
CD4531 BE 
CD4539BE 
CD4555BE 
CD4556BE 75 
CD4585BE 180 
74C85f40085PC 120 
74C160/4C160PC 165 
74C161/40161PC 165 
74C162/40162PC 165 
74C163/40163PC 165 
74C1 74 /401 74PC 1 50 
74C175/40175PC 150 
74C192/40192PC 165 
74C193/40193PC 165 
74C194/40194PC 150 
74C195 40195PC 1.50 

.10 
19 
14 

1 19 
.18 
.85 
39 
39 
.19 
.18 
.39 
95 
95 
39 
.99 

1 09 
44 

1 09 
1 15 

95 
19 
69 
18 

1 45 
44 
79 
89 
39 

1 70 
2 95 
1 05 
1 05 

69 
.65 
50 
50 
39 
39 

1 20 
1 20 
1 25 
1.35 
1.50 
1.50 

.65 

.25 
25 
.25 
.25 
30 
30 
30 

1 10 
25 
25 
30 
75 
75 

1 20 
54 

1 10 
1 50 
1 20 
1 19 

95 
89 
89 

1 25 
125 
1 20 

75 

PRICE 
2.95 

6.95 

3.95 
3.95 
4.95 

3.95 

1.95 
2.95 
2.95 

STANDARD MICROSYSTEMS 
COM2502 8 Bit Uart 
COM2601 Universal Synchronous 

Recevier Transmitter 
COM2017 8 Bit Uart 

7.95 
23.50 

8.50 

LED's 
(Aloe[ 
IL1 1.05 
IL5 1.15 
IL12 .69 
1L74 .82 
r9L2 .23 
Texas Instrument. 

TILr12 
TIL113 
TIL114 
TIL116 
TIL117 
TIL118 
TIL119 
TIL138 
TIL139 
TIL209A 
TIL211 
TIL220 
TIL221 
TIL222 
TIL23 
TIL24 
TIL302 
TIL303 
TIL304 
TIL305 
TIL306 
TIL 307 
TIL309 
TIL309 
TIL311 
TIL312 
TIL31 3 
TIL31 
TIL32 
TIL63 
TIL66 
TIL78 
TIL81 
LS600 
Fairchild 
FCD802 
FCD806 
FCD810 
FCD820A 
FLV117 
MV5054-1 
FND357 
FND500 
FND507 
FND807 
FNS700 

.95 
1 25 
1.15 
1.20 
1.30 

80 
.85 

2.25 
2.25 

.18 

.39 
20 
.19 
.35 

1.98 
3.95 
3.98 
3.98 
3.98 
4.95 
7.95 
7 95 
7 95 
7 95 
8 95 
1.60 
1 60 
1.50 

85 
.95 
.75 
.60 

1.20 
2.10 

.60 

.60 

.75 
75 
.18 
.18 

1.75 
1.75 
1 75 
3.00 

60 

i. i 

Plastic Power 
Transistors 
TIP29A 
TIP30C 
TIP31A 
TIP32A 
TIP33C 
TIP41A 
TIP42A 
TIP47 
TIP112 

.45 

.59 

.52 

.55 

.90 

.65 

.75 
.88 
.80 

TtP116 .80 
TIP117 .90 
TIP121 1.25 
TIPt22 1.50 
TIP125 1.35 
TIP127 1 60 
TIP2955 .89 
TIP3055 .85 

LINEARS 
LM301AH 
LM301AN-8 (mini dip) 
LM304H 
LM305H 
LM305AH 
LM307H 
LM307N-8 (mini dip) 
LM308H 
LM309H 
LM309K 
LM31IH 
LM311N-8 (mini dip) 
LM3I8H 
LM318N-8 (mini dip) 
LM323K 
LM324N 
LM339N 
LM555N-8 (mini dip) 
LM556N-14 
LM709CN-14 
LM711CN-14 
LM7IICH 
LM723CH 
LM723CN-14 
LM733CN-14 
LM739CN-14 
LM740CH 
LM74ICH 

LM74ICN 
LM74ICN-8 
LM74ICN-14 
LM747CN-14 
LM748CN-8 
LM748CH 
LM776CH 
LM776CN-8 
LM1437N-14 
LMI458H 
LMI458N-8 
LMI488D 
LMI489D 
LM3046N-14 
LM3302N-14 
LM4136N-i4 

(mini dip) 

(mini dip) 

(mini dip) 

(mini dip) 

34 
.34 
.75 
.78 
.90 
28 
.28 
84 
75 

1.15 

.89 
99 

1.50 
125 

6.95 
1.10 

120 
.44 
.89 
.24 
.29 
.50 
.49 
.49 
99 

120 
3 50 

.28 

.25 

.64 

.29 

.45 
1.50 
1.50 
.49 
.54 
.69 

1.75 
175 

85 
95 

150 

LINEAR VOLTAGE REGULATORS 
LM7800 Series 
10-3 
LMZ800 Series 
TO -5 
LM7800 Senes 
(Plastic) 10-220 
LM78M00 Series 
T0-220 
LM78L00 AWC 
Series T0-92 
LM7900 Series 
To -3 
LM7900 Series 
T0-220 
LM79M00 Series 
T0-5 
LM79M00 Series 
T0-220 
78MGT2C 

79MGT2C 

78GU1 10-220 
79GU1 TO -220 
78GKC TO -3 
79GKC 10.3 

1.90 Positive Voltage Regulators 1 amp 
5, 6, 8. 12, 15, 18, 24 Volts 

1.80 Positive Voltage Regulators 
5. 6. 8. 12. 15. 18, 24 Volts 

1.60 Positive Voltage Regulators 1 amp 
5, 6, 8, 12, 15. 18. 24 Volts 

1.47 Positive Voltage Regulators 
'h Amp 5, 6. 8. 12. 15, 20, 24 Volts 

.45 Positive Voltage Regulators 70 MA 
2. 5. 6. 12. 15. 26, 62, 82 Volts 

2.50 Negative Voltage Regulators. 1 amp 
5, 6, 8, 12, 15, 18, 24 VoltS 

1.87 Negative Voltage Regulators, 1 amp 
5. 6. 8, 12, 15. 18, 24 Volts 

1.80 Negative Voltage Regulators, 'a amp 
5, 6. 8. 12, 15, 18. 24 Volts 

1.60 Negative Voltage Regulators. '4 amp 
5. 6, 8. 12, 15, 18, 24 Volts 

1 35 Dual In Line Adjustable 4 Terminal 
Positive Voltage Regulators 

1.35 Dual In Line Adjustable 4 Terminal 
Negative Voltage Regulator 

1.50 1 Amp Ad ustable Positive Voltage Regulator 
1.75 1 Amp Adjustable Positive Voltage Regulator 
1 95 1 Amp Adjustable Positive Voltage Regulator 
2 25 1 Amp Adjustable Positive Voltage Regulator 

"ONLY MAJOR MANUFACTURERS SUPPLIED" 
"This is a partial listing. Our complete catalogue lists many 
more device types & serles which are available" "Our quality 
cannot be surpassed". 
"How can you beat the combination - the finest quality; 
current production; latest date code devices from the major 
manufacturers as Texas Instruments & Fairchild 
Semiconductor - At the lowest prices - Surely an unbeatable 
conbination. Get the most value for your Dollar. 
Active Electronic provides the three essentials in 
Semiconductor Distribution - 
1. QUALITY 
2. INVENTORY 
3. PRICE 
We now offer the lowest mix pricing for major manufacturers 
devices only, with the largest variety of devices available from 
stock, from one source. 
Weoffer Rolls Royce quality at Volkswagen pricing. 

Active Electronic Soles Corp 
P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 

P 

Montreal, 
2 Locations 1.1(514) 735-6429 1.1(419 

Quebec ge[dale) 
677-4287 federal and provincial .ale. la 
Ontario 25X for duty and handllnp. All 

Telephone Orders & Enquiries (617) 879-0077 New Cataloge available on request 
MINIMUM ORDER $10.00 ADD $1.00 TO COVER POSTAGE & HANDLING 

NOW IN CANADA 5647 Ferrier 1 44 Faaken Dr -Unit 25 Canadian o..tomara add an eddltioml 

.. extra. 

CIRCLE 40 ON FREE INFORMATION CARD 



Nn7Tr 
5/474006 16 5674594 25 
5674016 16 5474606 22 514141546 I 00 
56740714 21 5174706 45 59741554 99 
9474036 16 94747214 39 56741566 99 
9174046 18 584:4739 37 5/4141516 99 
5674093 24 574141434 32 514741606 1 29 
5674064 20 5674754 50 567416174 99 
5471019 29 5674/614 32 54741631 º! 
5174065 25 56/4796 5 00 917416414 1 10 
5674096 25 9474811e4 50 511741655 I 10 
51374106 18 517447/1 98 567416634 1 25 
5974116 30 51474836 70 9/4741676 5 50 
514741714 33 5674456 49 59/41706 2 30 
5/174133 45 5174866 39 56741726 8 95 
5614146 70 S6'48814 3 50 567411314 I 50 
5974166 35 96/4896 2 +9 56741746 I 75 
5674118 35 4 4909 45 56741756 99 
56747014 21 59 4916 75 514741766 90 
5674216 33 5474926 49 56741776 90 
5474226 49 56'4934 49 59741805 99 
9474734 37 5671946 19 9674181N 2 49 
5/174216 29 51474956 A 514743826 95 
53074261 A 5974966 89 514741564 1 95 
5674276 37 5474978 4 00 59741859 2 20 
58414294 42 56'41006 1 00 59741864 15 CO 

56743084 75 51041011 39 59'418738 6 m 
94743274 31 584'11216 39 59'11986 3 95 
5117431/1 27 514141+244 39 597419014 119 
5674386 27 974'41231 50 59741916 125 
5674394 25 56741256 60 567119734 B9 
5674456 IS 584711261 60 51741936 89 
5174416 89 54711326 1 09 547419434 125 
5674426 59 567413614 95 567/1954 75 
9174436 75 56741419 115 567419674 I 5 
5974446 75 5147414214 4 CO 561+1976 75 
9474459 75 534741436 4 50 56741966 1 75 
9474464 81 567/14474 4 50 541419914 1 '5 
9174476 69 SN741494 115 54712990 559 
914'44874 19 514'414714 235 947421971 90 
5174506 26 54741486 2 00 94742516 1 79 
5674516 27 567415014 1 00 574712646 6 00 

1674531 17 56111516 /9 94'428.94 6 00 
51745484 20 56741599 169 56743616 75 

MANY OTHERS AVAILABLE 014 RE5UE51 
20% Discount lDl 100 Combined 7400 s 

7400N TTL4 FAIRCHIL_O TECHNOLOGY KITS FAIRCHIL_ID 

1180001 
1160002 
1160009 
1150001 
4160005 

1150010 
4160011 

4160520 
7170021 

4150022 
4165023 

4160030 
4160031 
1100032 
4190033 

CD4000 
C04001 
CD4002 
CAIUOB 

CD4007 

CD9009 
LÚ4)10 
004011 
CD4012 
C04013 
C04U16 
CD1077 

CDW19 
COW20 
CD4022 
CD4073 
001071 
CD4075 
CD4017 
CD4p28 
Co4029 
C045b 

1 35 

55 

1 49 
175 

25 
1 50 

25 

69 
1 65 
7 90 

65 

75 

2 50 

25 

59 

CMOS 
C04035 I B5 

C0.4040 2 45 
CD1012 190 
CO4041 1 50 

59 600046 2 51 

5 CDe047 215 
25C13649 79 
47 C04050 79 

56 C04051 2 95 

C04053 295 
G14060 3 25 

CW066 115 
C0J069 IS 
C09971 15 

CD4061 45 

CD4511 2 50 
C04514 2 50 

CCM566 3.m 
'4C0 84 39 

'40074 55 

740041 75 

74C1í9 65 
11CÁ9 65 
7423011 65 
74164214 215 

7407374 150 
7+c24 115 
7429014 3 00 
7469514 2 00 
NC107N 125 
74C151 i 90 
746191 00 
71C157 2 15 
74060 3 25 
74(161 3 25 
74C163 3 00 
74C164 3 25 
74c173 260 
7+CI93 2 15 
740195 1 75 

924044 4 50 
MC1401E 56 

MC209 

74109 
M0209 

Complete Specifications on back of each kit 
Packaged for WALL DISPLAY APPEARANCE 
Dealer's Inquires Invited - Price List Available 

7205 - Stop Watch Chip $19.95 
04115 

0 5 neon Common Cathode 049.5 

0 5 195 Common Anode Digit 
357 neon Common Camo0e 3111 

51 00 
100 

75 

1140040 
8760041 
4160042 

0 8 1937 Common C4mode Don 
0 8 9498 Common Anode Dion 

200 
200 

4160050 
1150051 0 8" HIGH DISPLAY 101095 

12 now 318 Digo 0004 2.9146 
24 Houl 4 Diga Clock 0.52417 

700 
B00 

F150400 
1E0 LAMPS 

10 Red 1E0 lamps 100 7160+07 
5 MnM C010r10 LED 117'45 
10 LED Mounting Clips 

100 
100 7350402 

5 7Mee Pece 110 Mouning Adapl0i5 100 
4180403 

870010 E8645e57085 
5 116 Lens Plato 171091470,5 1 110 7160405 
5 Round Lens P7ole 7,44s6a,s 56 
3 812 tens Nato 6,10047405 co 
3 Round Lens P7mto Darlington 156 

1160106 

NIOTO ARRAYS 
9 Element Tape Read., Andy 
12-10men7 Caro 0.14061 4rlw 
RtSectse Opto Goode 

COUPLERS 
3 118,012 874.0050 0010 Coopers 
009691191 Opp C0up11 

16 00 
7400 

400 

I00 
100 

MOS 01004 CIRCUITS 
0.9111 Clod Gentle, O1C6il 

IfCM7001I 
049,1.41C1001 C5r1001 rim BCD 

04991ICM701), 
04501 01110 Do tdl C005 0,1011 

730 M: Output .10103871A7 
Direct Dine Mow Cars Gmun 

41171 DC 0.17751 18264381 ¡DI 
Duet, Dine 044,111 Coo Cdende 

(neon I0CM70151 

100 

700 

500 

500 

600 

$34.95 
156915 511 4404e01 

WIRE WRAP CENTER 1 
HOBBY -WRAP TOOL-BW-630 

a Battery Operated (Sae CI 
Weighs ONLY 11 Ounces 

. Wraps 30 AWG Were onto 
Standard DIP Sockets (0 25 inch) 
Complete with bulhIn oil and sleeve 

WIRE -WRAP KIT - WK -2-W 
WRAP . STRIP . UNWRAP 

. Tool for 30 AWG Wire 
Roll of 50 It White 30 AWG Wire 
50 pcs each 1". 2", 3" S 4 ' lengths - 
pre -stripped white wire 

$11.95 d 

aln 
ANpnpdk Clod M 000 

WIRE WRAP TOOL WSU-30 i WRAP . STRIP . UNWRAP 15.95 

WIRE WRAP WIRE - 30 AWG 
2577 min 5125 500 5195 1000 5295 10000 51500 
SPECIFY COLOR - White - Yellow - Red - Green Blue Black 

" OM. 41.111. 111."".Rrd15 10'31 
Green>a 

^_ DISCRETE LEDS 
.100 04 185" au 

6:21 Red 10 41 10526 044 10 51 
4C72 Green J SI 60526 Green 4 $1 

M.72 I roe 451 02525 Tenor 451 
6:22 0,449e 451 00526 C7404e 451 

551 22 07 4 51 86526 Char 451 

SPECIAL - XC556 Red 100/58.00 
Di 707 

TYPE 

64414 I 

MAN 
486743 
MAN 4 

949 7 

MAN IG 
MAN 77 

MAN 52 
MAN 64 

34414 7 
MAN 74 

64484 42 

6758.6* 

40111 

4C111 
1[111 
9C111 

90 d,e 

R.r7 10 51 

Giren J 51 

Yenp. 4 SI 
Diem 451 

700 du 045" 64. 
42556 Red 10 f1 40V50 
MCS56 Green 51 085 die 14610 
C59. YEa. 451 199 LED 
8C556 Orange 3 51 6 31 
6:556 Cell 711 

1000/S60.00 - SPECIAL 

DISPLAY LEDS 
87016001 Nt TYPO POLARITY 
Common Anode 710 95 1.4414 1620 Common Aoo4e wane 
S 4 7 Dol Me0 300 95 1.166 1610 Common CAME. 0100$ 
Common Cremde 175 39 9414 4110 Canino. Anode 0.11 
C6,1100 Camux 187 95 01707 Con..., Mode 161 - 
Cwnmon Anode 100 25 D1704 Common UAW! 
Common Anode amen 300 95 01701 Common Anode 
Common 690. Yra. 340 95 Dl '78 Common Cathode 
Common Anode green 300 75 01 747 Common Anode 

gran Anode red 400 75 DL '50 Common G7node 
Common Anode 300 2S 01 338 Common Cemwle 

Common Clm00e 300 50 86070 C0017100 Camode 
Common 4.763.1 ,e ,9 100 75 77405471 Comm, 041009 
Common Coned. 1, 'o 930 75 END 4 1 , n men Am 4e 

111 

300 1 15 

100 1'S 
400 1 95 

100 

300 

1013 

S00 ' 

600 ' 75 

600 : 49 

110 S0 

250 '5 

500 1 00 
S00 1 00 

THUMBWHEEL SWITCHES 

iIi.1.°b.,.. WOPorwfoo o.i. .i ..44.M ..4.... 
5 )i ...rm.,. IIDD 4 2S0 SO, 
650154 11944.A.9, 

ACó:q 
` . n1 .. 

5D e 4p 
4tr-9;1 57 ,. 446,69/4 40 

AdC1D513e,st5 

fl1T,.ee lb....,N.n 'f f0 
S.DI 

Dnq.n4,e49 
b .1a 119. am, 99641 

Permacel Electrical Tape 
+0 I.eel A 66 n ODn91 . 5 5e45r Au rmppn 

51.19 per roll - 512.50 Pe, ID roll 8141000 

1930111 

1.930126 
1930211 
193$1n 
LM3o5N 
19307914 
1413086 

LM30BCN 
11413096 

1.143099 

LM310CN 
LM3119 
LM311N 
193190N 
11431914 

1143204.5 
5M3Á53 2 

19320-12 
11413206 15 

1433201.5 
LM320152 
L43Á1-8 
193201-12 
193207.15 
1343207.18 
1M3ÁT-24 
143738 5 

1613246 
1933914 

193101.5 
1990116 
14334041 
143406.12 
7.93462.15 
1143405.18 
1934M.24 
493401.5 
19.3101-6 
1M3401 e 

1143411.12 
L93401-15 
193407-IB 
193401.24 
11435014 

LM351CN 

BO 

35 

35 LINEAR 
75 

1 00 1937014 
95 W7736 
35 11437734 

1 00 19380/1 
100 1938026 
1 10 1938114 

99 1938781 
1 15 4E5015 

90 NE510A 
90 NE531H 
50 NE5367 
30 6E5431 

35 605504 
35 625554 
35 N[5608 
35 1445618 
75 NE5618 
75 4E56511 
75 NE5656 
75 84156606 
75 11656711 

75 1115679 
75 11470304 

95 L970911 
B0 6.01099 
70 101106 
95 191116 
95 1972311 
95 19729n 
95 1913384 
95 1M7394 
95 1974191 
95 LM741CN 
75 19741 146 
75 197478 
75 6474714 

75 697486 
75 197486 
75 913036 
15 1913$14 
00 1913094 
65 11413076 

115 
15 
00 
39 

05 
19 
/9 
00 
CO 

00 
00 

CO 

A 
39 

500 
500 
500 
1 15 
1 75 

125 
1 95 
1 50 

29 

25 

29 
A 

39 

55 
55 

1 00 
DO 

35 
39 

19 

79 

39 

39 

90 
1 19 

1 40 

85 

11813105 2 95 

1913516 165 
1614144 1 15 

1141458C 65 

1914994 95 
1915560 1 85 
134211114 1 95 

1929018 1 95 

1930656 69 
1939004 SS 

L93905N 60 
193969 I 25 
195059 I 85 

MC555811 1 00 
1975256 90 

1975356 1 25 

80388 4 95 

4375450 49 

545191 39 
5LyC6 39 
515393 39 

5454CN 39 
Ss91CN 79 

549206 89 

5494CN 66 

RU LINEAR 
43013 2 15 

2343032 2 56 

43035 2 48 

43039 1 35 
A3046 1 30 

A3059 3 25 
43060 3 25 
/.lOB0 B5 

43481 2 00 
43082 2 00 

61083 I 60 
43086 85 
63089 3 75 

43091 10 20 
CA3123 2 15 

CA7I30 1 39 
C/U140 1 25 
CA3600 I 75 

024194 5 95 
RC1195 3 25 

B pm 

pin 
16 pm 
IB on 
72 on 

11 pm 

16 pin 
18 pin 
24 on 

8 pin 
14 pm 
16 on 
18 on 

10 eon 

14 pit 
IS on 
I1 81 

1 24 

S 17 

ñ 
A 
37 

5 27 
30 

35 

+9 

5 30 

15 

52 

5 45 

19 

43 

75 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
75 49 50 100 

16 15 74 pin 
19 113 0 0 0 Ma 28 Pm 

21 20 36 on 
28 27 40 pm 
M 35 SOLDERTAIL STANDARD (TIN) 
25 24 

77 75 

45 9 
45 47 

SOLDERTAIL STANDARD (COLO) 

28 PM 
36 pin 

40 on 

7/ 73 NMI14 37 39 26 Pp" 
IS 32 16 eon 
J; 41 314 pm 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 
41 37 IIIIIIIII24o 1n 

38 37 28 0,n 
42 41 M pit 
68 62 40 on 

1 24 

S 38 

63 

5 99 
1 39 
159 

5 70 

1 10 

I 75 
1 i5 

SI 05 
140 

1 59 

1 75 

1 25 
1 45 

1 55 

25 49 

37 

59 

62 

90 
126 
1 45 

63 
1 00 
1 40 
1 59 

SU 100 

43 

46 

58 

61 

81 

15 

1 30 

57 

90 
126 
I .45 

95 95 
1 10 

I 

1 +0 

ZENERS - DIODES - RECTIFIERS 
PEPE VOLTS W ENTICE PEPE 80415 W 

87718 33 100mm 
N7514 51 40071 

N757 5 6 IOOm 
N753 6 2 ICON 
/4154 6 8 400rn 
84959 8 7 300* 
149656 15 400m 
N5232 56 5001 
h5234 6 2 500m 
N5235 6 8 500m 
/45736 ; 5 501417 

N456 75 40rn 
N459 150 701 

7441151 160 114n 
/44001 50 Ph 1 4MP 
41001 100 PIS I AMP 
N482 200 PIS 1 AMP 
1109 400 PIS 14MP 

4 1 00 114005 600 Pry 1 AMP 
4 10D 1144006 400 PIS 1 AMP 

4 100 1144007 1000 PIS I AMP 
4100 193600 50 20(517 
J 100 1844140 75 1141 

8100 1144154 39 1071 

4100 164105 75 2501 

25 164734 56 IN 
28 1144735 62 le 
28 164716 6 6 19 

28 1144718 B 2 14 

6 I CO 164741 17 14 

6 100 164744 15 I. 
6700 161183 50 PIS 154011' 

12 100 1141184 100 NV 35 AMP 
I? 1 00 161165 150 P14 35 AMP 
17 100 1111.6 2101 , m' 4MP 
12 100 1N1189 401 Ph 35 AMP 

PRICE 

10100 
10100 
10100 
6100 

15100 
12 100 
20100 

25 
28 

28 
28 

26 

20 
1 60 

I ;0 
1 50 

1 80 
3 00 

SCR AND FW BRIDGE RECTIFIERS 
C360 1541a 400V SCR S1 95 
0189 39 @ 2009 SCR 1 95 
2142328 I M @ 2006 SCR 50 
MDA 980 1 124 g 501 13' BRIDGE REC 195 
4404 940 3 122 0 2005 TM BRIDGE REC 195 

Push Button Switch 
18 AWG Solid Win 5. tone 
.50 1w160 .50 )hr0fi) N -2T Thread 8 AMP @14 V011-1 AMP @11090(3 

1.9 1, Up 
\ 4.188099414-1 Pus099414ON 59 9 

3.181 2 Nam414 Opel 59 49 

4 106 3 Nornuly Cursed 59 49 

MINATURE TOGGLE SWITCH 

JMT-221 !PDT on/00,00 5195 
JMT223 DPDT onlnone/on S175 
JMT-121 SPOT on/o0 on 51 50 
JMT-123 SPOT on/none/on 5125 

CLIPLITE NEW 
AC556 

LED MOUNTING 

8IS1.49 SPECIFY COLORS 

SYSTEM - to be 6500 

'SPECIAL* wRED - GREEN - AMBER - YELLOW 

TRANSISTORS 
9.4ro 

waw' 351 m 
734 59 451 00 194401 

061569 4 11 m 
151704 551 m 'N440] 
161b5 511 m 54409 
193716 551 m 9S046 
141701 5flm 
24711 59110 
2r43'74 s 65 

247:5 1100 
163103 ,5100 

90 s1 00 

7147101 45100 
1939m 44100 

40 0f100 

7a11, 

MON 
t15119 5 51 00 

705119 51100 
215119 51l to 
715209 55100 
265051 51 m 
41w1115C5 211m 
195s11 9 0 

51 9 
m 

41, 08 

45700 

:1m s,m 
59708 
45101 
15100 
1 51 00 

4f1 00 

74154p 
19 741500 TTL':`' 1.r,741507 A 

741503 A '41574 
141504 (5 7115-5 
741505 15 141574 

741508 29 7+1581 
/41510 A .1525 

744511 69 741.586 

741514 I .5 76.590 
7+1520 29 741592 
141526 9 741593 
741.527 8 741595 
76.578 39 141596 
7I1530 19 7415107 
741532 8 441.5109 
741510 19 1415111 

741551 A 
7+1.555 A '41 , 

741573 +9 1- - 

49 '449153 89 
69 ;415157 

1 49 7415167 7) 
1 75 7415163 7 25 
7 49 1415164 I 95 

19 7415115 1.95 
115 7415181 169 
1 15 -415191 85 
1 75 741519' 65 
1 95 741519' . 85 
I 49 7415193 85 

59 741519 
59 

1 7415195 n9 

59 /415257 1 5 

1.5 165260 
59 74152'9 ti 

14156;0 . 95 

50 PCS. RESISTOR ASSORTMENTS 

ASST. 1 

ASST. 2 

ASST. 3 5 ea 

ASST. 4 5 el 

ASST.5 Sea 

ASST.6 Se. 

ASST. 7 5 ea 

ASST. BR 

10 OHM 12 OHM 150,6* 1801464 
5 .4. 77 05101 33 50172 39 0171 47 11017 

68 0084 87 009 100 OHM 120 OEM 
5 ea. 180 034 210 137341 770 009 330 OEM 

410 0111 560 0E34 660 OHM 820 GEM 
1 26 

3 30 

4 75 

220 

561 

1505 

3901. 

IM 
S 

1S5 Ie5 776 
3 95 4 75 

1014 129 

275 39 
685 826 

199 2205 
4706 5605 

72M ISM 
1 3 9'4 

S1.75 
22 04.03 

56 DOM 1/4 WATT 55. 

ISO OEM 

190 09141 1/I wan 59 
15 

210 IM wó73 59 
5 66 685 
155 116 1/I WATT 5.6 

475 

1» 1200 

211 330e 
660. 11205 174 wall 5% 

IBM 2254 
4'M 41 4 I/I wAn 

174 RAT/ V. 

PER ASST. 

SO PCS 

50 PC5 

50 PC5 

514 PCS 

50 PC5 

50 PCS 

50PC5 

InCludes Resistor Assortments 1-7(350PCS.) $10.95 ea. 

41415309 
91.4911 
1.045312 

995314 
PAW 1t6 

99,314 
C77001 

CLOCK CHIPS 
6 049.5 BCD Outp.b 06-+1 NN 
6 Non BCD 03045 12 or 24 moo. 
4 0.411 BCD 0447475. 1 9875 0353 
6 DIM. 12 0, 249061 50 or 6014 
4 D 91 Á41.m I PPS OMpul 
YZee COOS Coq 8o, Use 9611495441 
6047 f41914, 91171 120624602 

59 95 
4 95 

495 
4 95 

6 95 
9 95 

5 95 

DATA HANDBOOKS 7400 Pin out 6 Dos, 1notion 01 5400 1400 ICS 52.95 
CMOS v n out 6 Del. 114 lion 0, 4000 54,00 ICS 57.95 1/41nea, Pin 000 6 Funcl,onl Dwc.lnt,on 52.95 

ALL THREE HANDBOOKS 56.95 

55.00 M,nlmum Order - U.S. Funds One/ Spec Sheets - 254' - Send 24e Stamp for 1977 Catalog 
41110,14. Re14/enls - Add 6% Sales Tat Dealer 01400411 Available - Pepped Pricing 

ames 
I ELECTRONICS 

1021.0 HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - 14151 592-8097 

611 6deenned NUM Good ITS, Meech 

CAPACITOR SO90lTCERAMIC CORNER 
DISC CAPACITORS 

1.9 1049 50-100 1.9 10-49 50 100 
10 61 05 04 03 007a8 05 98 035 
11 01 05 04 03 0017a1 05 04 035 
41 pt 05 a 03 010 05 04 035 

100 pt 05 04 03 071E8 06 05 04 
770 07 05 04 03 987448 06 05 04 
170 01 05 IN 035 144f 12 09 075 

100 4017 07140 FRIA CAPACITORS 
0017,7 12 IO 07 07270 13 I1 08 
0022 12 10 0/ 04711 11 17 13 
00177,1 12 10 01 Imi 27 23 17 
01,777 11 10 0/ 271111 33 27 22 

6709 0117710 T54111UM51So1105 CAPACITORS 
I 350 28 23 17 I 5 350 30 26 
15.353 28 23 I/ 2 24259 31 27 
27159 78 73 17 3 3,51/ 31 27 
33 350 19 23 17 4 7 259 37 29 
471358 28 73 17 50250 36 31 

60350 28 23 17 10 55 40 15 
I 0 353 28 23 11 15 255 63 50 

1115111IRE 0100559 ELECTROLYTIC CAPACITORS 
AlmlLead 134491 Lead 

47 50V 15 13 10 474155 15 13 
I 0 504' 16 14 11 47 50V 16 II 

3 3/505 15 13 10 1 MU 15 13 
4 1955 16 14 12 1 0159 15 14 

70 250 15 13 10 I 0 509 16 14 

105OV 16 14 12 i 7,165 IS 13 
22250 11 IS 12 4 7154 15 13 
22 509 24 Á 18 4 71509 16 14 
471750 19 17 15 10116V 14 11 

47546 75 21 19 10,1511 15 13 

I00/51/ 24 20 18 10'SOV 16 11 
100 505 35 30 24 471505 14 21 
220,250 31 28 25 100 163 19 15 

720,503 45 41 38 100/53 24 20 
4702514 33 A 21 100,546 35 349 

10001160 55 50 45 220160 23 17 

2200/10 70 62 55 47020 31 28 

21 

22 
22 

23 

25 

29 
40 

10 
1I 

10 

11 

11 

10 

10 

11 

09 

0 
12 

19 

14 

19 

28 
16 

76 
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R,,..- pan Ma 

f'- ICRYSTALS `- 
TNESE FREOUENCIES ONLY _ 

P.A I FreOu.noy C.falStyla Inp 
CY1A 1.000 MHz HC3311 55 95 
CV2A 2 000 MHz HC3311 55.95 

CY3A a 000 MHz HC1eU SO 95 

CY7A 5 000 MHz HC18/U 54.95 
CY12A 10 000 MHz HC113/U 5495 
CY14A 1431816MHz HC1BU S. 95 

CY'94 18 000 MHz NM U 54 95 

CY22A 20 000 MHz NC1641 54 95 

CV30B 32 000 MHz HC1BN 54.95 

OR -2260K8 Kit 527.95 XR-2206KA Kit 517.95 

wAVEHIRAI 

111.205 58 b E X A R ,98q 55x5CPMERS 
561 55 

xR.2I0506 449 xR556CP 185 
xR.2207CP 3 85 MISCELlANE011S AR 2556CP 3 20 

45.2211CP 56 70 IR 224006 325 
STEREO DECODERS 0R 4135 99 ABASE 1006E0 10005 

01.1310CP 53 20 45.1468 3 85 R 210 510 
01.1310E6 3 99 642.1486 5 80 68 215 6 60 

01-16006 3 20 41489 4 SO SR 567CP 1 95 

192567 2 99 01.2106 5 20 914.567CT 1 70 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

.156 Spacing -Tin -Double Read -Out 

Bifurcated Contacts - Fns 054 to 070 P C. Cards 

15 30 PINS (Solder Eyelet) 

18/36 PINS (Solder Eyelet) 
22 44 PINS (Solder Eyelet) 
50/100 ( 100 Spacing) PINS (Soldef Eyelet) 

25 PIN -D SUBMINATURE 
DB25 PLUG 
DB25 SOCKET 

51.95 

S2.49 

52.95 

56.95 

53.25 
54.95 

MICROPROCESSOR COMPONENTS 
8080A CPU 519.95 

8212 8 Bit Input/Output 4 95 
8216 BI-Duecttonal Bus Driver 6 95 

8224 Clock Generator /Driver 10.95 
8228 System Controller - Bus Driver 10.95 

MC6800L 8 Bit MPU 535.00 
MC6820L Perlph Interface Adapnr 15.00 

MC6810AP1 128 x 8 Static RAM 6.00 
MC683017 1024 x 8 Bit ROM 18.00 

DIP SWITCH 
N n. r y A-1 1ge aw.nes m a 

moee4Op an, M. , .I. meeproceSWr 

'o. `on 51.95 

CPU 5 RIM 5 

6036 6 91T CPU 519 95 1101 256 1 Sul. 5 25. 
6080 Sunr 009 24 95 1103 1024. 1 Dynam4 00 
40504 Sup. 6008 1995 2101 254 4 Sin c 95 

SP 5 2102 1021 1 Sute 75 

45n. 8021 Orna, 5 395 2,02 4056 bynone 9s 
25.6 08. 32 617 700 2111 250 5 5u; c 95 

25.9 lee, 40 III 400 rolo 10:4 4 61'405 29 95 

152. 512 Dynan< 249 7189 16.4 Sur 249 
2525 1021 Dynan, 6OC 6101 253 a Seal 696 
252' bur 258 BIT 3 95 6111 253 4 sin¢ 6 9. 
2529 Dca1 512 or 400 8599 16 Sin 3 49 

2532 Lap 80 BIT 3 95 91102 1024 1 Sane 225 
253, 1025 5O.0 - 95 - 256. 8 5u'e e 9 

334 (me 6 95 93421 255 , 1 50,4 2 9. 
'4.5670 16 4 Beg 195 M6 5262 242.1 DMame 91 

04475 PROMS 
40 1 1013 396 Baud 35 95 1'024 2068 tam, 112 95 

4ÚM5 5203 2048 canes 149, 
2 ' C, Gen 5 995 82023 32 8 Olen $ m 
2516 CM 0em 10 95 825127 31 . 8 ii9 er0 5 CO 

'45387 195 SIB' If-. St. 75 
3601 256.4 Fast 395 

0 Timeband 
. 

DIGITAL ALARM CLOCK $16.95 
24 -Hour Alarm 

"DOZE' Button 
100% Solid State 
Large Red Led Display ( B" high) 
AMiPM Indicator 
Seconds Display at touch of button 
SPECIFY BLACK OR IVORY 

SO4..i Prgrsm're A'labie - BIPOLAR PROM SP( Colt - wrnl or C.i I? Prlcln0- 

63301 256 Be ?. 6 Oeen Wiesen 2 95 

6331-1 256 8.131 . N Tln.e State 2 95 
63001 1024 Be 1256 a 41 Open Wien. 3 49 

6301.1 1024 B. 1256 a 4) Thee State 3 49 

6305-1 2044 88 1512 . 41 Open C4MOor 9 95 

6306 7 2045 Bn Sr?1 4) T11'e Roe 9.95 
6340.1 2046 Bn 1512 . 81 00w Cnenot 19.95 
63.1 1 2048 64(512.11 Toree Sou 19 95 
6352 1 4096 611102.41 0040 Wen., 19 95 

6353 1 4098 Bn 01029. 4) Three State 19 95 

Ladles Watch 
61,0 
B..a. Sty.% 

1 ver Guwantn 
Mm. 900 

Spec" Gad 
Chwm 

559.95 

DIGITAL WATCHES 

AN '1 

EXELAR Meats Watch 
5 

1' Wog ILA CrC esta 
Bien Lema' 
I4 49Orurer 904..057 

SO.02ecow 
CeneeM 

MIRi 
31/2 DIGIT DVM KIT 

- 

This 0.2 VDC 05 per cene 41gd>f voltmeter features m6 Motorola 389 Olga 

DAM chip set It has a 4 LED display and operates from a single 5V 
power supply The taut is (wooded complete with an lnieellon mowed black 

plastic case compiee *d6 &104 An 072054l power supply ,s avariable 

which 805181011H same case as the 0.25 DVM allowing 1 11 VAC opelalee 

A. 0-2V DVM with Case S49.95 
B. 5V Power Supply $14.95 

VECTOR WIRING PENCIL 
ve04 w+410 Pmc4 m 3 mnf615 01 a wl0 new ra;,0rwetrnm 11m0e. one Our0e1 

iontencn.s u5.101uee 4m wr4p.nu'al. +e0 on a 408 CunW ned reUl474de 
o05 Dn0nw c0mpm0m 04,5 0, Ie.mmaB mined on DrFpunclwd P Pan., 

Veno,0o.0 COn,cien between ne 0.40800 00e .n0 component u4 8405 Or 

ermmal5 an nun br lO,de'ne ComDOH * In 2501T M M. .'e s9.95 

Prolo Board 100 

" M 79.95 
Cowan, «II 

Continental Specialties 
$19.95 

BREADBOARD ! 
81.10G. KIT ^ 

i."011/ .. ile.- 

. .4 29.95 
MR n Bun 

39.95 

015566 mill 1 

- .Mra,.óioa--.. 
Vow n, '-.iá 

11c 
ir;)*Au 

noe 

11 -w 

: ... 

:.r.n 59.95 

f! 

0. 
VVVVVV/``"s 

- 

l 

Prato Board 6 515.95 

\. 
$25.00 

5 FUNCTION ELECTRONIC CALCULATOR 

RADOFIN MODEL BP 

FEATURES: 

6 (19, Dana, 
5 FM0n0m cantos er400ner1 Sublr4ctlCn he 
Donato, 0w a rr4 n pn14pr wrto 

00.oRlanl 
On 

I fuan 01un toning »cm 
6o.er source 5 1 pen 91 DC Benny 00GP 
n 101 AC adapt. 

haca Supd1, on.. Iron 07500 caer,. 

$8.95 

DIGITAL STOPWATCH 
hpn2 6 0,91 1.60 094540 

Tines to 59 moults 59 59 0 00005 

Chf1. Conroe< Tone Base 
. Thee SropwatcrMs in 0, 
Ewes Sope Erne - S0111 6 Tenor 
5.404 5 .2 15 . 90 145, Dunas) 
uses 3 Pent., fens 

Ki) - 539.95 
Assembled - 549.95 
Heavy Duty Carry Case 55.95 

Y 

91219 

SPECIAL! 

LOGIC MpN1roa 
$ Imeous F d' C .46 59n5 4n0 

81nam c Ioge su es of Oil 77l 
n HiLorCMOSDIP 

Pocket sue 58495 

REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 

W36 3 A-PAp 3 250 n 36 AWG GREEN $2.40 
W363-B.Pkg 3 250 n 36 AWG RED $2.40 
W36-3-C.P6g 3 250 h 36 AWG CLEAR 02.40 
W36-3.0 57kg 3 250 n 36 AWG BLUE 52 40 

1/16 VECTOR BOARD 
O I B I. Snoop I -Penen ente 

w I 7 -lb 

114101 6064406160045 450 650 172 
159e04 020 000 4 50 17 00 3 69 

Ee048 64P14062 450 650 207 
GLASS 84044 997 a 50 8 50 2 56 

1696.. 062 4 50 17 00 5 04 
169694 062 e 50 17 00 9 23 

E80.8 004753 169844 06217 4 50 17 00 6 80 

COPPER CLAD 

1 5. 
3 32 
1 06 

2 31 

.53 
6 16 

6 12 

1. 
01 595 

' 07 591 

ti6:. MR' oe-475 . .-oT1711 
Ti 355 

356 

, 0a 18S 

,ry 0' ros 

:Z.:ares 

N.. 'S 

OT ,rw 
0, S5 
01 596 
pT415 
0,1,0 
OT ass 
OT a1B 
01,25 

,2 
0 5 eS 
OT 73 

OT P.m s,..Pe 

590 
O o- 4 

t sine 
0 
ep ano 

+A 

2 53 

2J 
00 
ea 
en 
zm 

1s 
1.5 
340 

DIGITAL QUARTZ CAR CLOCK 

l 
Kit. 529.95 

Assembled: S39 95 

Comp ele ., hom m0.91rp o1.,e1 01 We 

Nitro 171010. rase COwn b me mice eon 
0'41.' pm Hi wo component+ 
..Ong 1.,44501. 004 me Features Ow4r 

e39u4y a 0, s., 0g405 non LED 

m ,rw PC Bonds Winks on any 2 . 1 - mo ryrle boats rain 
mOl ma. a lob no 1'wá 

D MEN50N54 2 
+2 0. 24 0008 6011 

CASE ONLY 104ludes hardware m0unnng 5,acket and 5e2N) 55 95 

HEAT SINKS u 
205 -CB ems .um Conner 0.115. win Burt 10071 r1. 10.5 5 26 

291..36H M,.nknum meal S-4 l0. TO 270 T,wn0Ors 6 479..'.00 S .25 

680-.754 41400 .,0280 4.-- ,.o 11.60 

HEXADECIMAL ENCODER 19 -KEY PAD 
.1.0 
. ABCDEF 

Return Key 

001.0051 Key (Period) - Key 

8- -6- . 

4 

$10.95 each 

63 KEY KEYBOARD 

. ^ 
- - r11+411 

+~n 'P B 111 

mowed o e 

suns most roc . 

$19.95 

000165 l4 5.60 TO FOUR 61 P6RAl0EI 1060160 ENCODER 57.95 

JOYSTICK 
7he5e itlySte0 feature four 

polehtameters, that vary re. 

41415030 proportional to me 

angle of the stick. Sturdy Twat 

COn5l,000iOn wits plastics 
components only at the mova- 

ble i041 P6nect for electronic 

*5K Pots $6.95 
*100K Pots $7.95 

GEMINI -68 The Unique Microprocessing System 
5411aUr.x0w4 

NIplA40 Yt 
PIA a.. 

68.00? 
to 

RL730.206 ;*a ewe., Loupf1e.1INPw+ 

fit 

t.t.W.d4.r.ra 

, 

C 

r 

. ,,-( 

[1 
a3L}RH 

. ..0 . 
C, pA 

i.. 

ALL BOARDS BUS EXPANDABLE 

Uses standard size 41/2" wide boards, dual 22 pin edge connector 

Fully buttered and tristatable address and data buses 

STAND ALONE CPJ BOARD - Has 384 bytes of RAM on board, serial I/O (RS -232 

and 20 ma current loop. cycle stealing direct memory access (DMA). built Ir soft- 
ware - selectable echo -back capability. Part N SA -CPU Board $279.95 
CPU BOARD - Same as above but only has 128 bytes of RAM on board -used with 

BK RAM board listed below Part A Gemini 68 CPU Board $259.95 
86 RAM BOARD - Uses low Dower slatiC RAMS. 500ns cycle time. 1.5 Amps Max 

part * Gemini 68 RAM Board 5269.95 
8K EPROM BOARD - Uses 5204 EPROMS by AMI of NATIONAL. Shipped with all 

decode and miscellaneous IC's. except the 5204 EPROMS 
Part N Gemini 68 EPROM Board $ 89.95 

NOT A KIT - ALL BOARDS ARE COMPLETELY ASSEMBLEC. 

BURNED -IN AND TESTED. COMES WITH COMPLETE DOCUMENTATION. 

4'04 5po.maMN row wins a 00.000 

115 VAC 

e,Gqlya . 

JE700 CLOCK 
JE :OD If a l0or COST 0e11a1.504 bul 

n on, Ouar.h 
vRa 

un1 7, we 184 
at. w 

r 
d' 

m 46 .2,1 .1 numlesa ' MA672nnn4.gnlness0.300ul and 114 

- -11 'Jr 24 18...MM1114 p36 Ovo 

$17.95 
Th5 14 7 91 094 ciotk ( 6 hours 6 

~mules 3 seconds) lealores the 

MM5314 cock 3010 It operates 

from 117 VAC and will operate in 

.1500 a 12 00 24 hour mode The 

cinch R complete *1111 a wa nut 

grain case. and 555 fast XI. slow 

set and hold .me set lealu,es 

JE500 KIT - ALL COMPONENTS & CASE 534.95 
WIRED & ASSEMBLED 539.95 

I 
f ! I 

8 `N 
DIGITAL CLOCK KIT - 3'/2 INCH DIGITS 

4 DIGIT KIT 549.95 4 DIGIT ASSEMBLED 559.95 

6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED 579.95 

tars 3531 features dg 311' high d'g85 tot newing in omces, au4n0nurns, 

etc Each digit 5 bend by 31 bright 0 2" LED's The clock operates horn 

117 VAC. has either 12 or 24 m. operation The 6 Mph version is 27" a 

355" a 1 h" and the 4 d,gn es 1 B" a 315" x 15k PAS come complete with 

all components. case and transformer 

Specify 12 or 24 Hour When Ordering 

55.00 MlnImum Oder - U.S. Fund. Only 
California Residents - Add IN Sates Tea 

Spec 05000 - 25c - Send 240 Reme la 977 Catalog 

Deal4 2,4count Avellebl. - 8egueM Pricing 

ames 
ELECTRONICS 

1021A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

All Advertised Paine Good Thew March 

JE803 PROBE 
J1,LoOePoOe.aunR l, most D+1 

1.geslHrlyge n I.nuMe smol.ng loge b 
TH.DIL RIL MS II !Inn,. /W awe' 4 -+P. Ifr-POM 
needs h ope'ne mr.~ an 4 We <ncur urw. 
esl or4w.na a scare 10 ma no. 11 uses a MaN1 

reaOON .e lo'Ule anr MnslamsICng slams 0 
rrro ,nrusds Iwl I LrOm~o1PIILSE, e T, 

S9.95 Per Kit m0,rand..,npnl.epCrDua.F15Mn1 
1, ue. .1 MO$ er s. e'ea'1 damOe 

we. res., printed cilcuit board 

'L 5V lA Supply 
111, 11. Ilk Pr uf 40'1 wat Omen 

36359 9 0.00101 aso a 186'P 4cu'.enlr5 
00 Is we In re make Wens easy for .0 A pl0admg 
006040 r0u r0. n One WC4ane .elWmg We'aleare w 

Q1 
way 59.95 Per Kit J 
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Smallest and lightest duplex radio 
for paramedics. 

A new Emergency Medical Service 
(EMS) full duplex/multiolex portable ra- 
dio now aids the paramedic in lifesaving 
operations. The new Motorola APCOR is 
the smallest and lightest of its type now 
available. Weighing only 13 pounds, it can 
be carried easily to the scene of almost 
any emergency. 

t 411:4;.,,. 5^ 

.A /1 

' 

THE APCOR EMS RADIO in a simulated emer- 
gency situation. 

Duplex/multiplex operation makes pos- 
sible simultaneous transmission of ECG 
(electrocardiogram) and voice information 
from the patient to the hospital. Other 
features of the APCOR radio are: two 
watts of audio power, extended range via 
vehicular repeaters, a full hour of contin- 
uous operation, 1 -hour rechargeable bat- 

tery, private -line squelch encode/decode 
capability and reliable plug-in modules. 

New patents improve test 
instrument 

Two new patents of interest to elec- 
tronic service technicians have been 
granted to engineers of Sencore, Inc., 
Sioux Falls, SD. 

Patent No. 3,990,002, proudly displayed 
by Robert Baum, Sencore Engineering 
Director, is on a simplified yoke and 
flyback tester. With it, a TV technician can 
check flyback transformer and deflection 
yokes in -circuit and out -of -circuit by 
simple ringing counts from full excitation 
to 25 percent decay. The rings are 
converted into voltage steps and applied 
to a simple analog meter, making it 
possible to design a tester with a GOOD -BAD 
scale. 

SENCORE ENGINEERS Marvin Westra and 
Robert Baum, with their patents and the devices 
in which they are embodied. 

Patent No. 3,990,008 is used in the 
Sencore DVM32 digital portable multi - 
meter, to preserve battery life. A circuit 
installed in the test lead input and excited 
by a very small fraction of a volt turns on 
the digital display. Since the display draws 
100 milliamperes as against only 10 for 
the operating circuit, battery life is rough- 
ly ten times as long as that of digital 
multimeters that are not turned off when 
no testing voltages are applied. 

New device eliminates converter 
on 20 -channel CATV systems 

Magnavox has announced a new de- 
vice, an isolation amplifier, that makes a 
20 -channel converter unnecessary when 
used with a Magnavox 25 -inch varactor- 
tuned color -TV set. It is designed for 
Cable TV (CATV) markets that carry more 
than the normal 12 -VHF channels and 
use the eight midband CATV channels B 
through I. The converter had been neces- 
sary to prevent possible electronic tuner 
interference to other cable -system users, 
a possibility the isolation amplifier elimi- 
nates. 

If users are subscribers to a Home Box 
Office (HBO) system transmitting a scram- 
bled signal, a converter will still be neces- 
sary to unscramble the signal and receive 
the channels, unless the HBO uses an 
electronic filtering system. 

Isolation amplifier kits (which must be 
installed by a service technician) for the 
Magnavox STAR system and the Video- 
matic Touch -Tune units are available at 
Magnavox dealers, with a suggested retail 
price of $14.95. R -E 

4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA COMPLETE UNIT ... NOT A KIT! . __ - 

4 HARDEN 
4 TV Games C 

ty 
4i69532 12 DIGITS 6 

qCC E 4 931584 DESK TOP 
npoy C 4 

CALCULATORS Direct \ -.:,,_ 
44 

1110.s\a4, , 
4 
4 

110- 4 

4 FEATURES: 4 4 Games-Tennis, Hockey, Racquet Handball and Single Hand- 

BY ROCKWELL 

reg. 569.50 

Special 
Only 

$29.50 
Uses LCD with backup light. 
5 functions +, -, x, =, %. 

With accumulating true memories. 
Full floating decimal points, or fixed. 
12 digits, silver color LCD display. 
Leading zero suppression. 
Overflow indicator. 

Model DT/12 A Uses 110V AC. 
Model DT/12 B Uses 220V AC. 

Add $2.50 postage for this item. 

Soles Only 

$58°° 
f 

MODEL P460 

USES 6 C SIZE BATTERIES (Not Included) 

JUST SIMPLY HOOK THE OUTPUT LEAD OF THE 
UNIT TO THE ANTENNA INPUT OF YOUR TV SET 
AND YOU'RE READY TO PLAY! 

ball. 
Adjustable bat size. 
Automatic or manual serve. 
20° or 40° ball angles. 
Pair of extension control units op- 
tional 13.00 each) 
Auto counter display on the screen. 

California residents add 6% sales tax. 
SEND CHECK OR MONEY ORDER TO' 

FORMULA INTERNATIONAL INC. 
17603 CRENSHAW BOULEVARD HAWTHORNE. CALIFORNIA 902h0 

For more mlorma000 please ra11 12131 6/95161 
STORE MOORS 10.7 Monday Saturday 3/77 

3 different beeps: 
Ball against bat -high 
beep 
Ball against boun- 
dry-low beep 

Ball out of play -2 low 
beeps. 

For Postage 

Add $2.50 For Each Set 

lIVVVVVVYVVVVVVVYVVVVVVYVVVVVVVVVVVVVVVIVVVVVVVVVVVVVVVY 
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Mooa[L RCA foz AM -FM MONO 
TUNER AMP 

J 3 WATT OUTPUT 
All Solid State 
With Indicator 

And Power Supply 

ONLY S12.00 EACH 
ADD 51.00 POSTAGE FOR THIS ITEM 

COMPLETE ALARM CLOCK 
'4 Digits 0.5" LED with brightness control 

12 Hour display with AM/PM indication 
'True 24 hour alarm with repeatable snooze 
Power failure indication for power interrupt 

RN MODEL EC 400 

(Not A Kit) 
Only ;225SO: 

ON SASE $17.50eo. 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 

Touch on Touch Off 
use 7473 I.C. 
and 12V relay 

$5.50 each 

AM -FM STEREO TUNER 
20 WATT PER CHANNEL AMP MODEL 

RCA 103 2N3055X4 
All Solid State 

With Dial Indicator 

110V AC INPUT 

ONLY $55.00 EACH 
ADD 54.00 POSTAGE FOR THIS ITEM 

CLOCK KIT 
MOST POPULAR 
MM531q KIT 

WITH A NEW CASE" 
Features: 12/24 Hour DIsplay 

50/60 HZ Input 6 Dig,ts Readout 
K it Includes: Grey Color Plastic Case 
MM5314 Clock Chip PC Boards and Trails 
former, 6 Green Color 0.3" Tube Readouts, 
All other transistor Drivers and other Corn 
ponents. Special Only 519.95 ea. 

FM WIRELESS MIC KIT 
Transmit range up to 500 ft. 

Easy to assemble 

$4.50 each 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 

STEREO AM -FM MUX 
TUNER AMP MODEL 

RCA 104 

WITH BUILT IN 
8 TRACK PLAYER Rte\ 

USES HITACHI 
I.C. POWER AMP 
4W PER CHANNEL OUTPUT 
All Solid State with a Beautiful Panel. 

ONLY $55.00 EACH e01ó0 : APUT 

ADD $3.00 POSTAGE TO THIS ITEM 

SW AUDIO AMP KIT 
USE 2 LM380 

with Volume Control 
'I POWER SUPPLY 6VDC 

only $5.00 ea. 

ASCII KEYBOARD ENCODER CHIP 
G1 AY.5-3600 

40 pin DIP package, 4 level, 
10 BITS per level, encoding 
for up to 90 keys. Latched 
data outputs and control sig- 
nal output, TTL compatibil- 
ity for all controls. 

WITH DATA ONLY S15.00 EACH 

STEREO AM -FM MUX 
TUNER AMP 

4 WATT PER CHANNEL 
All Solid State 

With a Vertical Panel 
All Brand New with Power Supply 

ONLY S45.00 EACH 

MODEL RCA 105 

110V AC 50/60 HZ IN", 
THIS ADD 53.00 POSTAGE POR ITEM 

TRUE DIGITAL CASSETTE RECORDER 
For Computer Control of Both Start Read/ 

Start Write operation. Speed Toleragt 
Recording less than 1 soft error In 109. 

Built In Interface. B Bit parallel from in- 
put/output. Direct compatible with 
3 PTS board. Read and write speed 

125 bytes/sec. using standard 
Phillips cassette. by 

Electronic Processors. 
New surplus with manual: 

LIMITED STOCK S79.50 
Mating connectors available at $4.60 ea. 

STEREO AM -FM MUX 
mODEL RCA 106 TUNER AMP 

-oleo' y 5 Watt Per Channel Output 
et-r 1 Uses Sanyo STK011 f' Hybrid Power Amp . Z101.-4- and RCA Hybrid Drl- 

nOV AC 

vers. Two separated dials 
tor AM and FM with slide vol- 

ume control and signal indicator. 

50/60 : ,NPDT ONLY S40.00 EACH 
ADD $3.00 POSTAGE FOR THIS ITEM 

12 VDC Relay 
SPOT 4 amp 
$1.25 ea. 

i 
MINI SIZE 

12V RELAY 
DTDT 500 
$1.40 ea. 

NI -CD RECHARGEABLE 
BATTERIES 

AA SIZE. 1.2V 

C SIZE, t 2V 
F SIZE, I 2V 

51 25 each 

St 50 each 

52 50 each 

ALL GUARANTEED 
GOOD 

COMPUTER KEYBOARDS 

j yrlGiiTi oo C A --Y 1rT161`,r nx>;r BrR-M, 
_ telni Bl sn 

Standard Teletype Keyboards with gold 
plated contact switches. All switches are in- 
dependent and allow you to connect into any 
form of output. 63 Keys - 19.50 

60 Keys - 14.50 

SPECIAL THIS MONTH 

CPU 8080A I $19.50 
'DART, ,TR1402A $ 7.50 
PROMS- 1702A $ 8.95 

I 

ROM'S 2513 $ 9.00 
RAM'S 1103 $ 1.00 
RAM'S , 211 LO2-1 $ 1.90 

19 KEY ALPHANUMERIC 
KEYBOARD 

STANDARD SIZE 
KEY TOPS 

WITH 

UNENCODED 
SPST KEYS 

ONLY $9.95 EACH 

RCA 107 8 TRACK STEREO 

te 
TAPE 

COmPlePLAYERS Stereo Players 
-N With Built -In \ 7 Pre -Amp 

110V AC 50/60 HZ INPUT 

ONLY S7.50 EACH 
ADD 51.50 POSTAGE FOR ITEM 

MODEL 
RCA 
105 

RCA 12 WATT PER 
'3/4"~-4711. CHANNEL 

FM -AM MUX 
TUNER AMP 
All brand new 
but no case. 

DD 54.00 POSTAGE 
OR THIS 1.1E54 

Special Price $35.00 each 

COMPUTER GRADE 
CAPACITOR 

5600 MFD 60V $2.20 
6000 MFD 75V $3.50 

10000 M F D 50V 53.50 
15500 MFD 75V $4.95 
39000 MFD 12V $1.50 

AUTO ALARM KIT 
The Crrmelighter Auto 
Alert. is an electronic, 
sell controlled auto pro. 
eection system. n rurally 
mounted within the glove 
he of en automobile. 

Two after turning oft the wily 
111. a'arrn auto icaliy t self 

When the auto are entered, the h will 
sound alter a 1045 second envy dela The 
autnn'obrle ow 

r 

ro , by set rng the ignrrron 
key, will ac the alarm Once echvated. 
the alarm will asound for Iwo minutes oefore 
eirlomatiCa/tY turning off The alarm then re 

sets and is reatly to again protect the vehicle 
Iron unwanted entry 
FEATURES Simple ,nstallaboo 5 wires. 
Autonar,cell turns 

n 

when au is parked, 
Aalu.table entry ram. E tended e.rt lime to 
allow to, unrushed raft from vehicle, Nunn., 
Ouf alan1.ca1100s include protection at boats, 
campers, trailers, motorcycles, trucks,Cannot 
be b deacyeted by 'norwiring" an to, Can 
not e turned oil without ignition 

auto, 
c, Neg 

atwe round only 

ONLY 510.00 per kit Completed Unit S16.00 

*Mu 86.10 

QUARTZ CRYSTALS 
1 H Cr rsrals 54 25 e 

3 56 MHZ Color TV 
Ciyslals SI 25 ea 

Use with Sant n MM 5369 ro make 
0..1e, tune lase for clock 

220 

SOLAR 
CELL 

LP4eSRe53g0!NB 
18500 200514.4300V1 

Smell SiH5150ERn 
5240 143Mw.10004,430M/1 

SAE DIP SWITCHES "Wm, 

Part No 1004 692 4KSPST SW 
100/1692 BSSOsl 5w 

4 T oggfe SPS T Swnc ne, on . Min Din 
(Iry 50 ra 

e Toi19t5P98T Sil ri 
n 

r nSl aolP . 
I16nAns i eS260ea 

SUBMINIATURES TOGGLE 
SWITCHES 

SPOT OnOsl s130... 
DPOT On Off St50ea. 
3POT On OH 51.75 ea. t rf AsaoAnrSrr.Rorl.rTro. veltaoie et tn. Sem. Pric. 

.J1 

150UA METER 11 
only T9i 

$1.50 ea. é 
4r,"" 

EECO BCD THUMBWHEEL 
SWITCHES 

1355:111; 8 nositions 51 25 ea ' e.L I$ 10nossom S21Sea 
1/4.#,' 121su,rtrons S2 50 ea 

.Aifj`. 

QUAD VOLUME CONTROL 
-0T S' Ch i 

4 100e, Yoe mu pot no 
.1,y . ,n .nce 

.ng o 
the 

-el V 

e .fecH for . 
l 

m 
ó.m., or model . 

Knob for Joystick 50e ea. 

PUSH-BUTTON SWITCH 
RED COLOR N/OPEN 

a/$1.00 
BLACK COLOR N/CLOSE 

2/51.00 
LARGE OTT. AVAILABLE 

SOLIO STATE ELECTRONIC BUZZER 

(et Mini sire I. 7 4 ' 3o4. 

et up S 

Ideal 1121, 

159 129 
at 1121, Alarm 

or Tone mote... 
S1.50 each or 2/52.50 

3/77 
MINIMUM ORDER 510.00 C.I lornle residents add 6% tales t... 

All Orden Odd 10% poste, for Out Of state. Oven.. countN.s add 15% o1 tut./ ord., /or 1101ta9e. 

SEND CHECK OR MONEY ORDER TO' 

2r- FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BOULEVARD HAWTHORNE. CALIFORNIA 90250 

For more rnfurmar,on orease ca11 /1131 6795162 0 
STORE HOURS 107 Monday - Saturday BMW( 
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AMAZING&.HARD=TO-FIND- TITT' 
SCIENCE BUYS!. 

ALTERNATE ENERGY . 

SPACE AGE , HOBBIES 4444.4!" 

SUPER POWER FOR ANY AM RADIO 
Antenna assist has pulled in , -, 
stations up to 1000 miles' off! 
No wires, clips, grounding. Solid 
state-no elec.. batts , tubes. 
No. 72,095EH $19.95 Ppd. i 
ULTRA SELECT-A-TENNA ° .,, e', 
(OVER 1000' MILES) 
No. 72,147EH $24.95 
SUBJ. TO LOCAL COND. 's 

SAVE 50%! 8 x 20 MONOCULAR 
Top quality Spy Scope, a $30 
value, now $14.95! Special pur- 
chase saves you 50% 100% 
coated optics; 393 ft. field of 
view. Only 2 oz.-stores in 
pocket, purse, glove box. 
No. 1568EH.. $14.95 Ppd. 

SEE MUSIC IN PULSATING COLOR 
3 -Channel Color Organ lets you ,. 

modulate 3 mdepend. strings of - 
olwed lamps w/ intensity of 

e 

your 

' 

your music. "Audio' light show" 
flashes, responds to rhythm, 1_ 
pitch! 
No. 42,309EH (ASSEMBLED) 518.50 Ppd. 
No. 42,336EH (UNASSEMBLED) 515.95 Ppd. 

NASA -CHOSEN FOR APOLLO/SOYUZ 
The Astronauts used this super 
20X60 binocular (modified) to 
view Earth! Big 60 mm objective 
lenses; 173 -ft. field of view at 
1000 yds. Relative brightness, 
9.0. Fully coated optics, more! 

No. 1556EH (91/4x8W; 47.5 oz) 599.95 Ppd. 

110V FUEL MISER RECLAIMS HEAT 
Save your 40% wasted heat to 
warm a basement, garage, rec 
rm. at no extra cost! Direct it 
your way instead of up the 
chimney. Fan -forced clean hot 
air via easy ducting! 
No. 19,194EH (5" DIA.) Shpg. 17 lb...$121.50 FOB 

No. 19,195EH DIA.); 

KNOW YOUR ALPHA 
For greater relaxation 8 concen- 
tration, monitor your Alpha/ 
Theta brainwaves w/aud. or vis. 
sig. on Biosone II. Feats. of 
$200 -up units mcl 3 feedback 
modes! 4 -lb. 
No. 1668EH (94:x54tx414") 5149.95 Ppd. 
No. 71,809EH (FOR BEGINNERS)._..559.95 Ppd. 

PRO ELECTRONIC SOUND CATCHER 
Parabolic mike w/ 184/4" trans- 
parent reflecting shield 8 2 
IC's in amplifier magnifies 
signals 100X over omni- 
direction mikes. Catch sounds 
never bef. heard; highest signal 
to noise ratio poss. 51/2 lb. 
No. 1649EH(REO.29V BATT.) $299.00 Ppd. 

AN ULTRA -MINIATURE AM RADIO! 
About the size of a small match- 
box. Amazing volume 8 clarity 
(depends on locale). Insert 
earplug (Ind) 8 directional AM 
mini marvel plays! Runs ab. 100 
hrs. on 2 hear. aid batty (.null. 
(LESS THAN 11 02.0 
No. 1976E11 -S14.95 Ppd. ---=--; 
CAN'T SLEEP, RELAX? TRY THIS! 
Electronic sound conditioner 
simulates 4 kinds of soothing 
sounds of ocean surf 8 rain; 
"white" sound helps mask un- 
wanted noise. Medical tests 
proved analgesic effects! 
No. 71,997E11 589.95 Ppd. 

QUALITY DETECTOR UNDER $40 Z Our fully transistorized BFO unit 
can locate a quarter at 18". '''S! 

CC 
Powerful 6 trans. -oscillator- y, - ' nn amplifier circuit. Comp. to y 
others priced 50% more! Alumi- r,v 

(yj num, just 2 lb. J No. 80,222EH $39.95 Ppd. _ ° w 
O 

cc 

126 

Patent 
Pending 

THERE IS NO OTHER TELESCOPE LIKE IT! 

THE NEW EDMUND 41/4'; f/4 
NEWTONIAN WIDE FIELD 
REFLECTOR TELESCOPE 

Clear, bright, spectacular wide angle views of 
stars, moon, comets ... easy to use ... portable! 

IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE. able to 
see and study the breath -taking cosmos as perhaps you never have before 

awesome vastness, unbelievable Orderliness, stark silent beauty All the fascinating heavenly mysteries are yours to enter and explore This new 
reflector teescope makes it easy for everyone to span a thousand fight -years to 

space-age enpymenl of the heavens and outdoors No complicated set up! Just insert the eyepiece, locus, and its big 3'h' field of view gives you more stars in a 
single view than any other type of telescope. Bright, crisp, finely resolved images to capture your interest and imagination It's probably the easiest ro use telescope \ever over yotr shoulder, in your lap. on a tripod Or lust rotate the spherical base 

on its own mouet tot use on a table, car hood Take it anywhere (only 1T, 101b ) Top quality optical system 4W, 14 parabolic primary mirror (Si wave. rr F L.I: 
prealigned'. wave diagonal on acoated optical window seals optics from moisture 
and dust, 28mm Kellner eyepiece (gives 15X. higher without other eyepiece or Barlow) Fast focusing (25' t0 infinity) Bright Scharfanian red (doesn r impair night 
vision). adl carrying strap A 'first 'scope must' 
an ideal second scope 95 There Is no other leiecope like it. NO. 2001EH 

S 4 ppd. 

FOR GREATER RELAXATION, CONCENTRATION, 

listen to ycurAlpha and Theta brainwa ves! 

No. 1689EH 

Do -It -Yourself KII #61069EH $37.50 ppd. 
Low Cost 'Starter' Unit #11809EH $59.95 ppd. 

Do it with an amazing biofeedback monitor. 
This ultra -sensitive sensor detects brain sig- 
nals, lets you monitor (hear and see!) your 
Alpha and Theta brainwaves. Great aid to re- 

laxation, concentration. This portable (8 x 3 

x 4") lightweight (24 oz.) metal unit has a 

unique electrode headband to slip on or off in 

seconds without messy creams or solutions. 
Hooked to amplifier, it filters brainwaves, and 
signals an audible beep for each Alpha or 
Theta wave passed. You get both audio and 
visual (L.E.D.) feedback with this reliable, com- 
pletely safe unit. It operates on two 9v tran- 
sistor batteries, offers features comparable to 
many costlier models. A comprehensive in- 
struction booklet is included. Q 95 

No. 1689EH JUST S9 9 Ppd. 

LOW COST, HIGH QUALITY 

agar INFRA - RED EYE X11 
- r Binocular Style, 5329.95; Standard, Only 5299.95 

A must for Infra -red crime detection surveil- 
lance, security system alignment, I.R. detec- 
tion, laser checking, night-time wildlife :, - .. 
study-any work requiring I.R. detection and 
conversion to the visible spectrum. Self- 
contained scope (11 x 141/4 x 3") includes I.R. 
light source (for up to 90' sight at night!), 6032 I.R. converter tube, f/3.5 
telephoto lens, adjustable triplet eyepiece, an adapter for use with your car's 
cigarette lighter-more! Bright 1.6X image (Binocular style gives super - 
bright 2.5X). Focuses from 10' to infinity, runs on 6 or 12v DC. 
Not for sale to Cal. residents other than authorized by U.S. Armed 
Forces, law enforcement agencies or solely for scientific research 
and education purposes. 

STANDARD STYLE, STOCK NO. 1683EH ONLY 5299.95 Ppd. 
BINOCULAR STYLE, STOCK NO. 168SEH JUST 5329.95 Ppd. 

COMPLETE AND MAIL -COUPON NOW 
EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barrington, N. 1. 08007 

Send me the fo lowing: 
MN_ 

_ i_ r^//r Stock No. Quantity DQ'" 5 ®^,7 
^,SEND FREE 

164 PG. CATALOG "EH" 
Charge my 2 American Exp 

3 BankAmencard _O Master Cog. 

Interbank No 

EDMUND SCIENTIFIC CO. 

si. 

GIANT FREE' 
164 -PG. CATALOG 

°, 

N +. 
4500 UNUSUAL BARGAINS 

, FOR HOBBYISTS, 

SCHOOLS, INDUSTRY 

el 300 Edscorp Bldg., Barrington, N.J. 08007 (609) 547-3488 
America's Greatest Science Optics Hobby Center 

CIRCLE 18 ON FREE INFORMATION CARD 

Card No 

Expiration Date 

30 -DAY MONEYBACK GUAR- ' ANTEE. You must be satis 
lied or return any purchase Ln 30 days for full ref aid. City, State, Zip r_ r_ v.= m r_ ter - 

Price Ea. 

Add handling charge $ 
Enclosed is _check, _M 0 in amount of $ 

1.00 

Signature 

Address_ 
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The White knight Aitenna, 
Style 4125/available in avariety 

of pre -assembled mounting 
s-yles. Compete with cables 
and connectors. Uncer 525: 

Ca AsTEI 

«eatamill, 

Shakespeare's 1White 

Knight. The 
best antenna going. 
And coming. 

Shakespeare comes on strong for the new 40 
channel era. With high performance CB antennas 
that turn on the power on al123 or 40 channel 
CB transceivers. 

Shakespeare's new White Knight Antenna 
comb nes the rugged, mechanical st-ength of gleam- 
ing white fiberglass with precision engineered elec- 
tronic components. Components like tl'e high quality 
loading coil permanently fused in a solid polycar- 
bonate thermoplastic base. Totally impervious to the 
environment. And pre -tuned to an SWR of 1.9 to 1 

or less over the 40 channel band (1.3 to 1 or less at 
the center). To assure naximum range and peak 
performance everytime you key the mike. That's what 
sets the White Knight antenna apart from all 
the otters. 

Fide full tilt into the 40 channel era with the new 
White Knight CB Antenna. And take the Shakespeare 
performance route home. 

Coming on sarong for the Knights of the Road. 

LTM 3nakefpewe Company 1977 

Shakespaa.e Company/Antenna 3rotzp,FO. Box 24E. Columbia, S.C. 29202 
In Canada: Len Finkler Ltd., Ontario. 
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The 40 -channel Cobra 29XLR. From 
the sleek brushed chrome face to the matte 
black housing, it's a beauty. But its beauty 
is more than skin deep. Because inside, this 
CB has the guts to pack a powerful punch. 

The illuminated 3 -in -1 meter tells you 
exactly how much power you're pushing 
out. And pulling in. It also measures the 
system's efficiency with an SWR check. In 
short, this Cobra's meter lets you keep an 
eye on your ears. 

The Digital Channel Selector shows you 
the channel you're on in large LED 
numerals that can be read clearly in any 
light. There's also switchable noise 
blanking to reject short -pulse noise other 
systems can't block. The built-in power of 
DynaMike Plus. Automatic noise limiting 

SWR 

CAL 
SIRF 

DYNIj T`r110E VO Al SQUELCH 

eM 

-0r 

and Delta Tuning for clearer reception. 
And the added protection of Cobra's 

nationwide network of Authorized Service 
Centers with factory -trained technicians 
to help you with installation, service and 
advice. 

The Cobra 29XLR. It has 40 channels. 
And it has what it takes to improve 
communications by punching through 
loud and clear on every one of them. 
That's the beauty of it. 

obra 
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 Electronics Toronto 

h v 
t. 

41,C7ibra 29XLR 
B 

::t;: NL 

Di 

SWR CAL RE Wily DV/ITUNE 

".1 
4' r- t 1. k 
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