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From blisters to 
boxes to bags. 

Mallory's got the 
winning team 
for your solderless 
terminal needs. 

Mallory solde-less termina s a-e available 
now - packaged to su'- your needs. These 
crimp -type terminals and connectors fit 
virtually all popular appl ca-ions and come in 
a complete range of sizes from 26 through 
4/0 A\VG. 

Buy the wirmino team for convenience and 
reliability. See your Malloy Distributor. Or 
contact Mallory Distribitor Products Com- 
pany, a division of P. R. Mallory & Co. Inc., 
Box 1284, Indianapolis, Ind ana 46206. 
(317) 856 -3731. 

MALLORY 
Capacitors Controls =astEning Devtcs Resistors Security Products Sem conductors Sc derless -ermiials Sonalert " Signals Switches 
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Pocket CB 
New integrated circuit technology and 
a major electronic breakthrough brings you 
the world's smallest citizens band transceiver. 

Scientists have produced a personal com- 
munications system so small that it can easily 
fit in your pocket. It's called the PocketCom 
and it replaces larger units that cost con- 
siderably more. 

MANY PERSONAL USES 
An executive can now talk with anybody in 

his office, his factory or job site. The house- 
wife can find her children at a busy shopping 
center. The motorist can signal for help in an 
emergency. The salesman, the construction 
foreman, the traveler, the sportsman, the 
hobbyist- everybody can use the PocketCom. 

LONG RANGE COMMUNICATIONS 
The PocketCom's range is limited only by 

its 100 milliwatt power and the number of 
metal objects between units or from a few 
blocks in the city to several miles on a lake. 
Its receiver is so sensitive, that signals several 
miles away can be picked up from stronger 
citizens band base or mobile stations. 

VERY SIMPLE OPERATION 
To use the PocketCom simply turn it on, 

extend the antenna, press a button to trans- 
mit, and release it to listen. And no FCC 
license is required to operate it. The Pocket- 
Com has two Channels -channel 14 and an 
optional second channel. To use the second 
channel, plug in one of the 22 other citizens 
band crystals and slide the channel selector to 
the second position. Crystals for the second 
channel cost $7.95 and can only be ordered 
after receipt of your unit. 

SUPERIOR FEATURES 
Just check the advanced PocketCom 

features now possible through this new circuit 
breakthrough: 1) Incoming signals are amp- 
lified several million times compared to only 
100,000 times on comparable conventional 
systems. 2) Even with a 60 decibel difference 
in signal strength, the unit's automatic gain 
control will bring up each incoming signal to 
a maximum uniform level. 3) A high squelch 
sensitivity (0.7 microvolts) permits noiseless 
operation without squelching weak signals. 

EXTRA LONG BATTERY LIFE 
The PocketCom has a light- emitting diode 

low- battery indicator that tells you when 
your 'N' cell batteries require replacement. 
The integrated circuit requires such low 
power that the two batteries, with average 
use, will last weeks without running down. 

EXECUTIVES POLICE MOTORISTS 

The PocketCom components are equivalent to 
112 transistors whereas most comparable 
units contain only twelve. 

A MAJOR BREAKTHROUGH 
The PocketCom's small size results from a 

breakthrough in the solid state device that 
made the pocket calculator a reality. Scien- 
tists took 112 transistors, integrated them on 
a micro silicon wafer and produced the 
world's first transceiver linear integrated cir- 
cuit. This major breakthrough not only re- 
duced the size of radio components but im- 
proved their dependability and performance. 

BEEP -TONE PAGING SYSTEM 
You can page another PocketCom user, 

within close range, by simply pressing the 
PocketCom's call button which produces a 

beep tone on the other unit if it has been left 
in the standby mode. In the standby mode 
the unit is silent and can be kept on for weeks 
without draining the batteries. 

SHOPPERS HIKERS FOREMEN 

The PocketCom can be used as a pager, an 
intercom, a telephone or even a security 
device. 

MULTIPLEX INTERCOM 
Many businesses can use the PocketCom as 

a multiplex intercom. Each employee carries a 

unit tuned to a different channel. A citizens 
band base station with 23 channels is used to 
page each PocketCom. The results: an inex- 
pensive and flexible multiplex intercom 
system for large construction sites, factories, 
offices, or farms. 

NATIONAL SERVICE 
The PocketCom is manufactured exclusive- 

ly for JS &A and is the unit currently used on 
the hit TV show, Charlie's Angels. JS &A is 
America's largest supplier of space -age prod- 
ucts- further assurance that your modest in- 
vestment is well protected. The PocketCom 
should give you years of trouble -free service, 
however, should service ever be required, 
simply slip your 5 ounce PocketCom into its 
handy mailer and send it to our prompt na- 
tional service -by -mail center. 

The PocketCom measures approxrmaely 4" 
x 1 %" x 5%" and easily fits into yc rr shirt 
pocket. The unit can be used as a A ersonal 
communications link for business or p " ?asure. 

GIVE IT A REAL WORKOUT 
Remember the first time you saw pocket 

calculator? It probably seemed unoeli aveable. 
The PocketCom may also seem unbel eveable 
so we give you the opportunity to pE -sonally 
examine one without obligation. Order only 
two units on a trial basis. Then re illy test 
them. Test the range, the sensitiv ty, the 
convenience. Test them under your teryday 
conditions and compare the PocketC rm with 
larger units. 

After you are absolutely convinced that the 
PocketCom is indeed that advanced product 
breakthrough, order your additüon I units, 
crystals or accessories on a priority basis as 

one of our established customers. If, I However, 
the PocketCom does not suit your F articular 
requirements perfectly, then return y' ur units 
within ten days after receipt for a prc-npt and 
courteous refund. You cannot la e. Here 
is your opportunity to test an advanced 
space -age product at absolutely no ris c. 

A COMPLETE PACKAGE 
Each PocketCom comes con* with 

mercury batteries, high performance Channel 
14 crystals for one channel, complet instruc- 
tions, and a 90 day parts and labor warranty. 
To order by mail, simply mail your. heck for 
$19.95 per unit (or $39.95 for t vo) plus 
$2.50 per order for postage, irtsurInce and 
handling to the address shown below (Illinois 
residents add 5% sales tax). But don'- delay. 

Personal communications is the iture of 
communications. Join the revolutic rt. Order 
your PocketComs at no obligation tc Jay. 

NEW LOW PRICE! 
Credit Card Buyers Call Toll F ?.e 

$1995 
per 
unit 

'Sold originally for $40 per unit. 

NAT I(:)NAL 
SALES 

GROUP 
Dept. RE One JS &A Plaza 

Northbrook, Ill. 60062 (3121 F6: 9000 
CALL TOLL -FREE 800 ' 

?3 -6400 
In Illinois call (312 )8-6900 

©Js &A C r n, Inc.,1977 

www.americanradiohistory.com

www.americanradiohistory.com


GTE Sylvania, Electronic Components Group. 100 First Ave., Waltham, MA. 02154. 

We've got 
the longest running feature onTV. 

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

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

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

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

SYLVANIA 
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33 Digital Biorhythm Clock 
Three pairs of digits -2 green, 2 red, 2 yellow tell you your status 
at a glance. And it costs less than $30 to build. by Fred Blechman 

45 Remote Telephone Ringer 
Plug it in anywhere in your house. It rings when your phone does. 
by R.K. Atwood 
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by Robert F. Scott 
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details on how to build your rwin 
turn to page 33. 

II REGIS ON 
Or 

EOPAGATIOM 

-- RR 

OBSERVER 

RIGHT -HAND POLARIZED TV signai c m bring 
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turn to page 38 now. 
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INTERRUPT PAGE MONITOR is one aspect of 
the Z-8O microprocessor. For more da .a on the 
Z-8O see Computer Corner on page 78 
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looking ahead 

VTR price break: Even before the start of multi -brand 
mass marketing of home videocassette recorders, pricing 
attrition has begun. From the time of the introduction of 
Sony's Betamax until this fall, most standard home VTR's 
had been list- priced at around $1,300. The only exception 
had been Quasar's Great Time Machine, a non - 
compatible but completely acceptable economy unit with 
a list price of $995. The Sony Betamax has been 
discounted as low as $995, the Quasar occasionally at 
$895. 

The big price break came with the introduction of the 
first of the VHS -format units to provide four -hour playing 
time per cassette -RCA's SelectaVision videocassette 
recorder. This model is a deluxe unit in every way, and 
includes a built -in LED timer as well as the standard built - 
in tuners, etc. RCA astounded some of its competitors 
when it announced a suggested list price of $1,000. In the 
couple of weeks preceding RCA's introduction, Zenith had 
introduced its own Sony -built Beta -format model with two 
hours' recording time per cassette, and Toshiba showed 
its similar unit -both listing at $1,300, including timer. 

RCA's price level was expected to lead to a general 
repricing by competitive brands. Indirectly, the result is 
certain to be a far higher level of sales and quicker 
growth in popularity of the home videocassette recorder. 
RCA said it expected to have 5,000 dealers handling its 
VTR by late October. The cassettes are priced at $17.95 
for a two -hour unit, $24.95 for four hours. (The same 
cassettes are available at $15.95 and $19.95 under the 
JVC brand label- they're labeled one -hour and two - 
hour -but in the RCA unit they can be recorded at half 
speed, doubling their capacity.) 

More home cameras: Two new home TV color cameras 
have been introduced as videocassette recorder 
accessories, both priced relatively high for consumer 
products but quite low compared with any other color 
cameras. In September we reported on JVC's $1,500 
camera (we erroneously described it as a one -tube 
camera; it has two 2/3 -inch vidicon tubes). Now Toshiba 
has introduced a low -light camera capable of taking 
pictures in standard room lighting as low as five foot - 
candles. It uses a single one -inch vidicon pickup with 
stripe filter, has an optical viewfinder and weighs just 
about the same as the JVC's six pounds. It's priced at 
$1,700. Another version of this Toshiba camera is being 
offered under its own brandname by GBC Closed- Circuit 
of New York for $1,600. 

When it comes to home color cameras, that's about 
it -but every brand is offering home black- and -white 
cameras, generally in the $300 -$400 price range. In the 
RCA, Quasar and some other units, the camera hooks up 
to the remote pause -control connection, so the VTR may 
be turned on and off from the camera. All VTR cameras 
contain their own built -in microphones for simultaneous 
sound recording. 

And the videodisc: As RCA increasingly concentrates 
on home video recording, it very obviously feels far less 
urgency to get its home videodisc system to market. Top 

company officials, in fact, concede that the expected 
declining price trend in videocassette recorders probably 
will dictate that the videodisc player be a relatively low - 
cost product and that the increasing playing time in VTR's 
means that the disc must be an ultra -LP record. As a 
result, RCA has discontinued pre -production development 
of its SelectaVision videodisc and has sharply reoriented 
the product. As a matter of fact, it has virtually developed 
a completely new version of its capacitance videodisc 
system. 

RCA's new system uses a disc which will play for two 
hours -one hour per side -and therefore a single record 
can contain a complete motion picture. A major change is 
in the method of manufacturing the disc, which now is 
made of an uncoated plastic material, eliminating the 
expensive and exacting production step of coating the 
disc with a metallic material. RCA claims this new 
technique makes production of the videodisc as simple a 
process as pressing an audio record. Masters for the new 
RCA disc are cut mechanically, instead of the former 
electron -beam recording process, again substituting a 
simple process for a difficult one. The disc is no longer 
placed on the turntable manually, but fed into a slot in the 
player in its own rigid plastic jacket or "caddy." 

I viewed a demonstration of RCA's new videodisc 
format and found excellent picture quality, natural colors 
and virtually no picture dropouts. RCA says it will 
continue to develop this lower -cost system and will build 
about 100 players and press developmental discs. But at 
the present time, it has no plans to go into production. On 
the other hand, North American Philips and MCA seem to 
be undiminished in their enthusiasm for the optical disc 
system. At press time, "test marketing" in one or two 
areas, probably at a price of $500 per player, was still 
planned for the end of 1977. Philips' subsidiary Magnavox 
will produce and market the players in what is expected 
to be a relatively small -scale test. MCA Disco -Vision will 
make and market the discs. In the meantime, Magnavox 
will also sell a home VTR manufactured by Matsushita 
Electric, which will be compatible with the RCA unit. 

Stereo TV sound: Those who are dissatisfied with TV 
sound quality (and doesn't this include almost 
everybody ?) are now getting their licks in with the Federal 
Communications Commission (FCC). The Commission has 
reopened a long- dormant issue: Should TV have 
stereophonic sound? In an inquiry, it's asking whether the 
public, broadcasters or manufacturers have any interest 
in the subject. The FCC last looked into the issue in 1964 
at the request of two television set manufacturers, but 
dropped the subject in 1967 on the basis of lack of 
interest. One of the prime proponents of TV stereo at this 
time is the Public Broadcasting System, which would like 
far better sound for the musical programs it carries. Two 
companion inquiries being conducted by the FCC look 
toward AM stereo (adoption likely) and discrete 
quadriphonic FM (near- future adoption prospects nil). 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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Super Zip No. 76 ;:' ) 

Super Case 11 No. 7310 

Meet the Super Family! 

Our original Super Case was such a success that you asked 
for more. So here they are! 

Super Case II includes 45 professional problem- solving 
tools from screwdrivers and nutdrivers to hex izeys, testers, 
wire cutters, wrenches and pliers ... plus a stper-handy 
solderless connector kit complete with crimping tool. 
Super Zip is a compact zipper case assortmen- of 355 of our 
most popular tools and components. All professional qual- 
ity. And all with a full lifetime warranty. 

For a full color brochure on all three S'JPER CASES, just 
write: 

Vaco Products Company, 510 N Dearborn St., 
Chicago, Illinois 60610. 

Introductory Feature with 
Super Case II 

Vit 
4416, 

As a special 
ir troductery bonus, 
we're inc uding the super - 
size No. =900 -63 metal box solder- 
less termiial kit (complete with crinlQ- 
irg tool) "r i place of the standard ser- 
vice kit. S.iperl 
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new & timely 

Bell Labs liquid -junction solar cells 
Since 1954, when Bell Laboratories an- 

nounced the first solar cell, many studies 
and experiments have been made in the 
field of semiconductor /liquid solar devices 
both in the U.S. and abroad. 

Now, Bell has taken the process one step 
forward by devising a liquid -junction poly- 
crystalline solar cell that promises to be 
more efficient and, Bell technicians stress, 
more economical to operate than its broth- 
er, the single -crystal cell. Using polycrystal- 
line material reduces the cost of making a 
cell since liquids conform easily to solids 
and junctions are easier to make than with 
all -solid devices. 

LIGHT STRIKING BELL LABS SOLAR CELL 
causes it to produce electricity. Liquid /solid 
cell is immersed in chemical solution, which 
may prolong cell life up to three to four years. 

The operating principle behind a solar 
cell is that electricity is formed by light 
striking the junction of two materials. The 
Bell device contains two electrodes im- 
mersed in a chemical solution; one elec- 
trode is made of a semiconducting mate- 
rial, the other of carbon or other metal. 
When the light strikes the semiconductor, 
the current starts flowing from one elec- 
trode to another via the liquid -just like in 
a wet -cell battery. Since the chemicals in 
the water are not affected by this process, 
it is projected that the cell could last three 
or four years. 

PCM sound -channel system for 
telephone and data transmission 

Time -division multiplex (TDM) telephone 
and data transmission systems are now 
being used in some national communica- 
tions networks. In view of this, Siemens has 
developed a PCM sound -channel system 
that offers up to five channels with a 15 -kHz 
bandwidth, or up to 10 channels with a 7- 
kHz bandwidth in a 2,048,000- bit -per- 
second channel. Sound programs, tele- 
phone calls and data can also be combined 
for transmission. 

Mono and stereo signals can be trans- 

mitted by sound channels that have a 15- 
kHz bandwidth; these programs can also 
be sent to and from stations and to VHF 
transmitters; TV sound can also be trans- 
mitted. A 7 -kHz bandwidth can be used for 
outside broadcasts and to transmit radio 
programs to shortwave, mediumwave and 
tongwave transmitters. 

The PCM system encodes signals that 
are then combined into a digital signal with 
a 2,048,000- bit -per- second rate. This sig- 
nal is then sent via the standard 2,048,000 - 
bit -per- second interface to line equipment 
similar to that used in the PCM30 basic 
telephone system and the PCM3OD data 
transmission system. This interface allows 
entry into a higher PCM level and into a 
PSK radio -relay system. If sound programs 
are transmitted together with telephone 
calls via a 2,048,000- bit -per- second chan- 
nel, six voice channels can be substituted 
for a 15 -kHz bandwidth and three voice 
channels for a 7 -kHz bandwidth sound 
channel. 

Weather satellite tracks Pacific 
weather patterns 

This past July, a new weather satellite, 
developed by Hughes Aircraft for the Japa- 
nese government, was launched by NASA. 
The GMS (Geostationary Meteorological 
Satellite) will keep track of typhoons, hurri- 
canes and other dangerous weather pat- 
terns prevalent over a large area of the 
western Pacific. 

The heart of the GMS is the VISSR (Vis- 
ible and ktfrared Spin -Scan Radiometer), 
which produces visible -light pictures by 
day and infrared images by night every 30 

THE MAIN SCIENTIFIC INSTRUMENT on the 
GMS (Geostationary Meteorological Satellite) 
is the VISSR, or lisible and infrared Spin -Scan 
Radiometer. Shown here is the VISSR scan 
mirror. 

minutes, 24 hours a day. The satellite also 
contains a Space Environment Monitor to 
measure high -velocity ionized gas particles. 

The GMS joins two earlier U.S. environ- 
mental satellites launched in 1974 and 
1975, as a part of an eventual World 
Weather Watch program to become fully 
operational this year. The U.S., Japan, the 
European Space Agency, the Soviet Union, 
the U.N., the World Meteorological Organi- 
zation, the International Council of Scien- 
tific Unions, aerospace industries and al- 
most 145 countries will participate. 

Semiconductor doping technique 
speeds manufacture 1,000 times 

A new approach to doping semiconduc- 
tors, thermomigration, reduces the time 
required to fabricate a semiconductor by 
as much as a thousandfold, while working 
at lower temperatures and securing better 
yields than older techniques. 

THE INVENTORS AND SOME WAFERS treated 
by the new thousand -times -faster technology. 
At left is Dr. Cline, at right Dr. Anthony. 

In manufacturing a semiconductor de- 
vice, the silicon crystal is sliced into thin 
wafers. These are exposed to precise 
amounts of a dopant impurity at high tem- 
peratures. The time required may be nearly 
a week. 

In the new process, invented by Drs. 
Thomas R. Anthony and Harvey E. Cline of 
the General Electric Research Center at 
Schenectady, NY, only one side of the 
wafer is heated. The opposite side is 
cooled. The temperature difference forces 
the dopant -in the form of a liquid -to 
migrate through the wafer, from the cool to 
the hot side. The time required is measured 
in minutes. 

continued on page /2 
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II64i9it 6 funclion LCD Alarm Wetc for only 569.95! 
rtyyy rte Xï 

At last, a constant readout (no buttons to push) precision quartz 1ri::;y >r 

t h with built-in 24 h ` electronic wa c wit a ul t -in hour alarm system. 
A quiet revolution has been taking place in the electronic watch industry during the last few years. Push- buzmr 
LED's are being replaced with continuous -display LCD watches; 4 -digit displays are being replaced by 6-dig t 

readouts. This year there will be many such LCD watches available. 

However, Winthrop- Rogers prides itself on offering not only the most technologically -perfect products availatrlt 
but also on introducing the most technologically -advanced products on the electronic market before they ar_ 
readily available. Therefore, we are pleased to announce the most remarkable achievement in electronic watch 
technology to -date. 

By combining the quartz- accuracy precision of the LCD watch with miniaturized alarm technology, we prouD, 
introduce the first CONTINUOUS DISPLAY ALARM WATCH. A watch that may not be available from other 
sources for years can now be yours at a price hundreds of dollars less than yo 

12:34 AND 56 
SECONDS 

And now consider the incredible conven- 
ience of a portable alarm clock handsomely 
adorning your wrist at all times ! ! ! 

Never again missing an appointment be- 
cause you lost track of time. 

Never again missing a plane or a train 
because you didn't relize how late it had 
become. 

Never again forgetting to make that all - 
Important phone call. 

Never having to worry about forgetting 
to take important medication on time. 

Never worrying about waking up from 
that catnap, or at a hotel if your wake -up 
call isn't on time. 
Always being aware of when you should 
be coming or going or doing all that your 
hectic schedule demands - without de- 
voting your valuable time to trying to 
remember it all. 

-1:55Arl 
SET TO RING 
AT 7:55 A.M. 

THE ALARM 
The MICRO -ALARM has a 24 hour Alarm System, 
allowing you to set your watch to signal at any 
minute of the day or night (1,440 settings per day 
are possible). Once set, you need not be concerned 
about your next appointment or train, plane or 
phone call. The MICRO -ALARM will remember for 
you and remind you when you need to be reminded. 

SNOOZE /REMIND CONTROL 
For your convenience the MICRO -ALARM will 
give one short beep prior to its full alarm cycle, 
allowing you to turn it off without disturbing 
others. If not deactivated after the first short 
beep, the alarm will then beep for 15 continuous 
seconds. Push the deactivate button twice and the 
alarm is off. However, should you want a further 
reminder, then pgsh the deactivate button only 
once and the alarm will go through its cycle again 
irr exactly 5 minutes, allowing you to continue 
your current activity whether it be a snooze or 
phone call without fear of forgetting your next 
commitment. 

Of Order now for the holidays! J 

6 -DIGIT LCD DISPLAY 
The MICRO -ALARM has a 6 -digit readout showing 
hours, minutes and seconds at a glance. Since the read- 

out is by Liquid Crystal Display (LCD) and not by 
Light Emitting Diode (LED), no button has to be 

pushed; the time is continuously displayed! A built 
in night -light functions at the push of a button for 
reading in darkness. 

AUGUST 15th 
FRIDAY 

CALENDAR DISPLAY 
Just one push of the control button converts the dis- 
play into a 3- function calendar; displaying the month, 
date of the month, and day of the week. The remark- 
able memory built into the module knows each month 
and the number of days in that month and resets 
automatically on the first day of the new month. 

QUARTZ ACCURACY 
The MICRO -ALARM is extraordinarily accurate. Its 

module is manufactured by Hughes Aircraft Company, 
one of the world's foremost manufacturers of micro- 
electronics, and is guaranteed accurate to within 3 

minutes a year (averaging less than 15 seconds per 
month). You can depend on the accuracy year after 
year. There are no moving parts, so there is nothing 
to wear out or even require servicing. The result of 
this accuracy is that you can set your watch to the 
second. 

a:ISFFI 

THINK ABOUT IT! 
Even if you have no consistant need for a watch with a 

built -in electronic alarm, the MICRO -ALARM is a valu- 
able investment for its watch features alone: 
1. It is the most up-to-date fully- functioning electronic 
watch available today. 
2. It is accurate to +/- 15 seconds per month, and never 
has to be wound - put it on, and the time and date are 

correct even if it has been in a drawer for a month! 
3. Its elegant styling will compliment any attire - and 
elicit compliments from your associates and friends. 
4. At this price you can not find a better buy. 
5. One day you will have a critical need to be reminded of 
a vital appointment - and then, having used the alarm 
function once, you will never again return to any other 
reminder system. 
6. Why buy an ordinary watch when you can own a 

MICRO-ALARM? 

CIRCLE 37 ON FREE INFORMATION CARD 

u would imagine. 
ELEGANT MESH BRACELET 
Each MICRO -ALARM comes with a 1 yea I -cited 

warranty. You may order in your choice et 3old- 

tone or silvertone case. Each for only $65.9 i plus 

$1.99 for shipping and handling. Each M CRO- 

ALARM comes with a matching, elegant. thin 
mesh bracelet, more handsome and much more 

practical than those "pull over -snap type bra alets. 

This band adjusts comfortably and easily, eli. -inat- 
ing cumbersome link adjustments. 

15 DAY TRIAL 
Wear the MICRO -ALARM for 15 days tc ass+re 

yourself that this is no ordinary watch. ! at 
the end of that time you are dissatisfied for ny 

reason you may return it for a prompt per., a 1, 

no questions asked. 

To order by credit card please phone 
our 24 -hour toll -free number: 

800 -325 -6400 ask for Oper. 36 
In Missouri 800-342-6600 ask for Operavo. 36 

or mail the attached coupon with your 
payment and the MICRO -ALARM will 
be on its way to you. 

Allow 3 -4 Weeks For Delivery 

)Z /At9- V60 
Box A69,1135 Greenridge Rd., Buffalo Grove, II 666!1() 

Please send_MICRO-ALARMS @ $69.96 sac - 

plus $1.99 for shipping and handling. 
Silvertone MICRO -ALARM 

_Goldtone MICRO-ALARM 
If I am not completely satisfied I may return 
for a full refund. Total amount enclosed $__ 
check or money order. (Illinois residents plea.._ 

add 5% sales tax.) No C.O.D.s please. 

Charge: Amer. Exp. n Bank Amer 'a -sa 

Master Charge MCBK #_ 
Card # E,cr 

Signature - 

Name 

Address Api 

City State_ Zip__ 
To expediate shipping by UPS, please pro.rc'r 

I 

street address rather than P.O. Box nuntne, 
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Only MIRI 

25" designed 
Color TV 
Quadraphonic 

Two home training schools give you a 
hobby -kit Color TV to assemble. Two 
others give you a commercial set right 
off the shelf. Neither was designed to 
teach you how to repair Color TV's. 
Only NRI invested the time and money 
to design equipment with learning in mind! 

No other home training school gives 
you both a solid state Color TV and 
SO'" Quadraphonic Receiver 
complete with four speakers ... all in 
one course. In fact, to even match this 
kind of thorough training at another 
school, you'd have to take an extra 

Trademark of CBS, Inc. 

course costing hundreds of dollars 
more. And only NRI courses in Color 
TV /Audio servicing let you learn on 
equipment designed specifically for 
training. 

It's the only way you can (1) get the 
feel of typical commercial circuitry, (2) 
learn bench techniques while building 
complete units from the "ground" up, 
(3) perform over 35 "in -set" 
experiments during construction, and 
(4) end up with a 25" diagonal solid 
state Color TV with cabinet and a 4- 
channel Audio Center. 

NRI passes the savings on to you 

NRI engineering eliminates the cost of 
buying from an outside source. We pay 
no salesman's commission. Students 
are enrolled by mail only. The savings 
are passed on to you in the form of low 
tuition fees, extras like the TV's console 
cabinet and the Quadraphonic System; 
professional test instruments like a 5" 
triggered sweep oscilloscope, CMOS 
digital frequency counter, and 
integrated circuit Color TV pattern 
generator. You can pay hundreds of 
dollars more for similar courses and not 
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gives you this 
for learning 

..plus complete 
Audio Center.. 

get a nickel's worth more in training 
and equipment. 

More know -how per dollar 
It all boils down to the quality of 
training you get for your money. In our 
62 -year history, more than a million 
students have come to NRI and we're 
fully approved for career training under 
the G.I. Bill. We know the right way to 
make home training pay dividends for you. 

Some of those "right" things are bite - 
size lessons to ease understanding and 
speed learning ... personal 
consultation, and prompt grading of all 
tests ... a full -time staff of 
engineer /instructors to help if you need 
it ... the right kind of kits and 
experiments to give you hands -on 
training ... and fully professional 
programs oriented to full or part -time 
career needs. 

Also CB, Computer, & Other Courses 
NRI offers not one, but five TV ;Audio 
servicing courses so you can tailor your 
training to your budget. Or you can 
study other opportunity fields like Digital 
Computer Electronics, Citizens Band 
Radio, Communications, Aircraft or 

Marine Electronics, 
Mobile Radio and more. 
Send for your free catalog and 
see for yourself that no one gives you 
more training and equipment for your 
dollar. There's no obligation and no 
salesman will call. 

If card is missing, write to: 

NRI NRI SCHOOLS 
Ori I McGraw -Hill Continuing 

4: Educat3939 ion Center 
Wisconsin Avenue, 

Washington, D.C. 20016 
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new e t I r e I continued from page 6 

Not only does the new technique speed 
up processing, but reduces wafer breakage 
and increases device reliability. By manipu- 
lating wafer alignment and temperature, 
the size, shape and concentration of doped 
regions may be controlled, thus increasing 
design flexibility. This may even lead to 
"whole new classes of semiconductor de- 
vices that never existed before," according 
to one GE spokesman. 

Hands -on microprocessor courses 
to continue this Fall and Winter 

Wintek closed its spring series of "Micro- 
processor Courses with Free Take -Home 
Computer" at Rochelle Park, NJ, June 21, 
22 and 23. Earlier courses had been given 
in Indiana, Ohio and New York, beginning 
in May. 

The 24 students who attended the New 
Rochelle course were largely communica- 
tions and control engineers with little com- 
puter experience. Students were split into 
groups of two, each with a microcomputer, 
CRT terminal, and Fantom -Il, a monitor/ 
debug program that allows single -step exe- 
cution of programs, insertion and deletion 
of breakpoints. 

After lectures on basics, students set up 
and corrected programs, worked with 
memory stacks, designed delay loops and 
made other experiments, ending with writ- 
ing, debugging and executing a program 
involving I/O and interrupts. The course 
ended with a graduation ceremony during 
which each student was given his micro- 
computer and graduation certificate to 
take home along with his course book and 
other instructional materials. 

Wintek's Fall schedule, which includes a 

new two -day Hands On Interfacing Work- 
shop in addition to their standard three - 
day course, is as follows: 
Oct. 31, Nov. 1, 2, 3, 4, San Diego, CA; Nov. 
14, 15, 16, 17, 18, Indianapolis, IN; Nov. 28, 
29, 30, Dec. 1, 2, Boston, MA; Dec. 6, 7, 8, 
Detroit, MI; Dec. 12, 13, 14, 15, 16, Chica- 
go, IL; and Jan. 3, 4, 5, 1978, at Mayaguez, 
Puerto Rico. 

For further information call Jerilyn Wil- 
liams at (317) 742 -6802 or write to WINTEK 
Corp. at 902 N. 9th Street, Lafayette, IN 

47904. 

VICA Skills Olympics 
test vocational ability 

The Vocational Industrial Clubs of Ameri- 
ca (VICA) recently sponsored a U.S. Skill 
Olympics competition in Cincinnati, OH 
Many young men and women participated 
in the national competition, designed to 
test their ability to complete projects and 
perform tasks related to real -life, on -the- 
job situations in many different technical 
fields. 

Radio and TV repair contestants were 
given eight malfunction problems, four of 
which were related to color TV: Working 
under a time limit, they were also required 
to diagnose and repair a radio malfunction; 
assemble a circuit and make the required 
measurement; mount components and as- 
semble circuit boards; and, last and very 
important, complete a written safety test 
concerning proper safety procedures in 

servicing electronics equipment. 
A VICA technical committee chose the 

panel of judges from among qualified 
teachers and administrators in the Cincin- 
nati area. 

VICA WINNERS IN RADIO & TV REPAIR, pose with their prizes. From left to right: Terry Williams 
(third place), Richard Lomax (first place) and Joel Barrow (second place). 
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Tuner Service Corporatio 

OU.S. 
ONL 

Major Par 
and Shipp 

Charged 
at Cost 

One Year 
Guarantee 

MODULE REPAIRS 
TSC has been 
repairing private 
brand TV modules 
for over 3 years. 

Expanded facilities 
now include modules 
for 

RCA 
GE 
ZENITH 
W. T. GRANT 
J. C. PENNEY 
WESTERN AUTO 
GAMBLES 

as well as Zenith 
IF subchassis. 

For free Price List and complete information write or phone; 

TSC HEADQUARTERS, BLOOMINGTON, IND. 
or any of the TSC locations listed below. 

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

TUNER REPAIRS 

VHF OR UHF ANY TYPE (U S A) $1015 
UHF /VHF COMBINATION (U S A) $17.115 

MAJOR PARTS AND SHIPPING CHARGED 
AT COST 

FAST, EFFICIENT SERVICE AT ANY OF THE CONVENIENTLY 
LOCATED SERVICE CENTERS LISTED BELOW. 
ONLY ORIGINAL FACTORY PARTS USED 

All tuners ultrasonically cleaned, repaired and realigned. 

EXACT REPLACEMENT 

Exact Replacement Tuners are available at a cost of $14.95 E .I 

up. (USA. C1 l 

Send in your original tuner for comparison purposes to any 111 

the Centers listed below. 

UNIVERSAL 
REPLACEMENT 

UNIVERSAL REPLACEMENT TUNER $13.95 (U a A 

This price buys you a complete new tuner built specIficaMl i. 

this purpose. 

All shafts have a maximum length of 101/2" which can be cat 
11/2 

Specify heater type parallel and series 450 mA or 600 mA. 

F 
L 

A 
S 

H 

NOW AVAILABLE -TUNER SERVICE PARTS CATALOG 
OF ALL SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED 

VIEW DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY. 
SEND $2.50 WITH ORDER TO BLOOMINGTON HEAD OFFICE. 

SAME DAY SERVICE - ONLY ORIGINAL FACTORY PARTS USED 

TSC 

WATCH US 
GROW 

HEADQUARTERS ............BLOOMINGTON, INDIANA 47401 537 South Walnut Street Tel. 812/334 -0411 
ARKANSAS LITTLE ROCK, ARKANSAS 72204 4200 -C Asher Ave Tel. 501 /661 -0393 

.... _BIRMINGHAM, ALABAMA 35212 ALABAMA 

OR pANIA 
ODE ATE CALIF. 95351 600 S. Aenix ett Sou 

TeL 205/592-9150 

AN MATEO, WOO. , 

CALIF. 
600 4 a Men Boul 

Tel. 213/769-2720 
Tel. 415/348 -3292 

OR7H HOLLYWOOD, CAL 91E64.r 10850 Magnolia Boulevard 

Sel. 209/521-8051 

5623 s venue, 

P 

TAMPA, FLORIDA 33606 1505 Cypress Street .. _. el. 813/253 .0324 
FT. LAUDERDALE, FLORIDA 3330 3516 N.W. 10th Avetiu .. .... el. 305/556 -4382 

GEORGIA ...ATLANTA, GEORGIA 30310 646 Evans Street S.W. .... "Tel. 404/758 -2232 
ILLINOIS URBANA, ILLINOIS 61801 908 E Main Street ...q,... .. Tel. 217/384 -2052 

If KOKIE, ILLINOIS 60076 5110 West Brown S ,, e1. 312/675 -0230 
INDIANA ..4 IDIANAPOLIS, INDIANA 46204 112 West SI. Clair Street ..' . el. 317/632 -3493 
KENTUCKY .. OUISVILLE, KENTUCKY 40205 2244 TeylOrsville Road t.. .Tel. 502/452 -1191 
LOUISIANA ., HREVEPORT, LOUISIANA 71104 - 2423 Southern Ave ......... ........... ...Tel. 318/221.3027 
MASSACHUSETTS.. PRINGFIELD, MASSACHUSETTS 01108 405 Dickinson Street.. ... el. 413/788 -8206 
MISSOURI T. LOUIS, MISSOURI 63132 9577 Page Avenue..: -,: r Tel. 314/429 -0633 
NEVADA .' AS VEGAS, NEVADA 8910' . .1114 South Casino tenter BI el. 702/384 -4235 
NEW JERSEY TRENTON, NEW JERSEY 08 38 1139 Pennsylvania ... ....Tel. 609/393 -0999 

JERSEY CITY, NEW JERSEY 07307 1454 Central Avenue Tel. 201/792 -3730 
NEW YORK ROCHESTER, NEW YORK 14615 X37 Pullman Avenue el. 716/647 -9180 
NORTH CAROLINA GREENSBORO, NORTH CAROLINA 2740 2914 East Market Stree 'el. 919/273 -6276 
OHIO CLEVELAND, OHIO 44109 4525 Pearl Road el. 216/741 -2314 
OREGON PORTLAND, OREGON 97210.. 1732 N.W. 2519 Ave., 0x ..Tel. 503/222 -9059 
PENNSYLVANIA PITTSBURGH, PENNSYLVANIA 15209 515 Grant Avenue ... .. I. 412/821 -4004 
TENNESSEE ... MEMPHIS, TENNESSEE 38111 ........................_..3158 Barron Avenue -el. 901/458 -2355 
TEXAS DALLAS, TEXAS 75218 11540 Garland Road e1. 214/327 -8413 
CANADA ST. LAURENT, QUEBEC H4N -2L7 305 Decarie Boulevard Tel. 514/748 -8803 

CALGARY, ALBERTA T2H -1Y3 P.O. Box 5823, Stn. "A" Tel. 403/243 -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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SWTPC announces first dual 
minifloppy kit under $1,000 

Now SWTPC offers complete best -buy computer system with $995 
dual minifloppy, $500 video terminal/ monitor, $395 4K computer. 

$995 MF -68 Dual Minifloppy 
You need dual drives to get full benefits 
from a minifloppy. So we waited to offer a 
floppy until we could give you a dependa- 
ble dual system at the right price. 

The MF -68 is a complete top -quality 
minifloppy for your SWTPC Computer. The 
kit has controller, chassis, cover, power 
supply, cables, assembly instructions, two 
highly reliable Shugart drives, and a 
diskette with the Floppy Disk Operating 
System (FDOS) and disk BASIC. (A floppy 
is no better than its operating system, and 
the MF -68 has one of the best available.) 
An optional $850 MF -6X kit expands the 
system to four drives. 

$500 Terminal /Monitor 
The CT -64 terminal kit offers these 
premium features: 64- character lines, 
upper /lower case letters, switchable con- 
trol character printing, word highlighting, 
full cursor control, 110-1200 Baud serial 
interface, and many others. Separately 
the CT -64 is $325, the 12 MHz CT -VM 
monitor $175. 

Enclosed is: 
$1 990 for the full system shown above 
(MF -68 Minifloppy, CT -64 Terminal with 
CT -VM Monitor). 

$995 for the Dual Minifloppy 
$325 for the CT -64 Terminal 
$175 for the CT -VM Monitor 
$395 for the 4K 6800 Computer 

$250 for the PR -40 Line Printer 
$79.50 for AC -30 Cassette Interface 
Additional 4K memory boards at $100 
Additional 8K memory boards at $250 
Or BAC # Exp. Date 

Or MC # Exp. Date 

Name Address 
City State Zip 

CIRCLE e0 ON FREE INFORMATION CARD 
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$395 4K 6800 Computer 
The SWTPC 6800 comes complete with 
4K memory, serial interface, power supply, 
chassis, famous Motorola MIKBUG® 
mini- operating system in read -only 
memory (ROM), and the most complete 
documentation with any computer kit. Our 
growing software library includes 4K and 
8K BASIC (cassettes $4.95 and $9.95; 
paper tape $10.00 and $20.00). Extra 
memory, $100 /4K or $250/8K. 
Other SWTPC peripherals include 
$250 PR -40 Alphanumeric Line Printer 
(40 characters /line, 5 x 7 dot matrix, 
75 line /minute speed, compatible with 
our 6800 computer and MITS /IMSAI); 
$79.50 AC -30 Cassette Interface System 
(writes/ reads Kansas City standard tapes, 
controls two recorders, usable with other 
computers); and other peripherals now 
and to come. 

Southwest Technical 
Products Corp. 

219 W. Rhapsody, San Antonio, Texas 78216 
London: Southwest Technical Products Co., Ltd. 
Tokyo: Southwest Technical Products Corp. /Japan 
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letters 
JULY 77 R -E 

Have just finished reading your July 1977 
issue. The article on digital voltmeters (Ra- 
dio- Electronics, July 1977, p. 53) was fairly 
complete. I do however question how you 
came up with the idea that liquid -crystal 
displays (field -effect type) have relatively 
short lifetimes compared with LED's. I own 
an LCD DVM, and was told no one really 
knows how long the display will last; but 
judging from my first -generation LCD, 
field -effect type, digital watch that has 
been "on" for over three years, I came to 
the conclusion that they (the LCD's) would 
last forever -like LED's. 

Your article failed to mention one area 
where I find digital voltmeters may not work 
satisfactorily, and that is in measuring volt- 
ages in pulse circuits, such as the drive on 
the horizontal output tube that, in many 
cases around -70 volts, gives oddball read- 
ings, and one has to resort to the analog 
meter. 

Your series, All About Analog Voltmet- 
ers, is very good indeed. One thing you 
failed to mention is why do manufacturers 
continue to use nonlinear ohm scales in 

analog meters? Surely manufacturers can 
come up with an inexpensive constant cur- 
rent source (whatever became of the con- 
stant current diode ?) to eliminate this. An 
article on linear -scale analog meters ohms 
scale would be nice. 

Your article on page 58 about sync 
circuits is timely. I have a set on the bench 
that has a bad case of vertical jitters, and I 

have not found the problem yet. Perhaps I 

will get it with your article in mind. 
We also had a color set in with a case of 

slow jitters that drove everyone nuts who 
worked on it. We put in a lot of hours on 
that one and finally found it by accident - 
the vertical -hold control itself changed val- 
ue and while its ohms value was being 
measured, it constantly changed value! 
You didn't mention, or stress very much, 
that a can of coolant spray works wonders 
on vertical problems. Just spray the foil 
side (not the component side!) and watch 
the trouble come to light. 

Keep up the good work in your Service 
Clinic. I find it full of useful information. 
STUART SJALUND 
Ontario, Canada 

IC BREADBOARD SYSTEM' 
I finally did it! I finished my own ver= >n of 

Breadboard System that appearer the 
February 1975 issue. 

It contains a single split power- s.pply 
variable from 0 to ± 120 volts at 1,, . id a 
5- volt TTL supply. I use an 8038 fo,- a gnal 
generator that provides square 6v :yes, 
triangular waves, ramp and sinewav?s 'rom 
.01 Hz to 60 kHz. I also have a frece mncy 
counter that can be used to mo i I: the 
internal signal generator or an a >:. =rnal 
signal (I came up with a very good s, 1t_ =ring 
circuit, with an input impedance a < out 
2.5 megohms good up to over 1 i MHz). 

Finally, it has a single -pulse genera :o and 
15 Darlington- driven LED's for TTL u. e. 

Building this thing took a long, lorg time, 
but it was well worth it. 
KENNETH D. LYON 
Chelsea, MA 

DIGITAL CLOCK IC 
In the August 1977 issue, you haa. E /ery 

good article on a "10 Functior = jital 
Clock." 

continued to 16 

Pulse and function generators 
for today's digital world 

Pulse generator 
WR -549A $119.00 

c VIZ 
6642 

OUTal, 

lb 411 tiO 
VIZ ww soF FJNC, G[ /00f 

Function generator 
WR -550A $139.00 

Here are two new digital wave -form generators for today's 
logic designers and digital troubleshooters. 

They're ideal for teaching, experimenting, or servicing 
digital- address TV tuners, binary digital instruments, digital 
clocks, small computers, calculato s, TV games...practically 
anything digital. 

Pulse width adjustable from 1 

5Hz -5MHz range 
Output voltage adjustable from 
On and off time independently 

Sine, sawtooth, and square -was 
4Vpp fixed -output for TTL and 
10 -V adjustable dc offset plus s 
Peak -to -peak output 0 -20V at 6( 

See them at your VIZ disti 

\112 
Instruments 

of VI 
335 E. Price St., Phila 

) nsec to 0.1 sec within 

15V at 600S2, 0-6V at 5: 
justable 

output 1 Hz to 1MHz 
OS 
ep 

S2 

utor. 

Test 
3roup FormF,i 

Mfg. Co. 
PA 19144 nstrum= 

CIRCLE 56 ON FREE INFORMATION CARD 

d www.americanradiohistory.com

www.americanradiohistory.com


BAUM WIRE-WRAPPING TOOL MODEL BW 630 

$34.95* 

ANOTHER UNIQUE PRODUCT 

DESIGNED, MANUFACTURED 

AND MARKETED WORLDWIDE 

BY 

OK MACHINE 8 TOOL CORPORATION 

3 

LETTERS 
continued froni page 15 

In the article, the clock chip is called out 
as a CT7081. This is an old Caltex part 
number. Caltex was purchased by Exetron, 
and Exetron was purchased by Fairchild 
Semiconductor. The part is presently avail- 
able as an FCM7001 or FTK0401 in the 
Fairchild Technology KitsTM program, as 
well as surplus CT7001's. 
DAVID M. TULLY 
Redmond, WA 

ERROR IN DIAGRAM 
There is an error in Fig. 1 of the article 

entitled "Turn -On Appliances Via Long Dis- 
tance," in the April 1977 issue of Radio - 
Electronics. 

THl5 POINT 
SNoaLD BE 
CON NEOTED 

The error is shown in the diagram. The 
indicated point should be connected. 
GAINES M. CROOK, P.E. 
Chatsworth, CA 

"HOBBY" 

WIRE 

WRAPPING 

TOOLS 

DIGITAL -CLOCK CORRECTIONS 
A number of errors crept into my article 

on the 10 Function Digital Clock (Radio - 
Electronics, September, 1977). In the text 
of Part I, reference is made to a "master 
driver," which is identified as Q1. Actually, 
this referred to IC4. In the schematic of Fig. 
1, several connection points were missed: 
IC11 pin 12 to IC3 pin 10 and R29; 
cathodes of D7 and D8 to IN3; and emitter 
of Q5 to VDD'. Also, on IC3 pin 9 should 
connect to pin 4, and pin 2 should connect 
to IC11 pin 11. 

In Fig. 2, all switches that are shown as a 
three -position type are actually DPDT cen- 
ter -off. Resistor R33 in this figure is really 
R35. In Part II of the article, Fig. 8, all tran- 
sistor outlines are shown reversed for TO- 
92 case. IC9 and IC10 should be labeled 
75491, and IC12 is an MM5369. 
JEFF MAZUR 
Canoga Park, CA 

COMPUTER CLUB 
Your readers might be interested to 

know about the Charlotte (NC) Computer 
Society, formed just a year ago, to further 
the personal use and understanding of the 
peaceful uses of computers and computer 
technology. 

Meetings are held the third Wednesday 
of every month in Room 200, Denny Hall, 
University of North Carolina at Charlotte. 
For further information, write Charlotte 
Computer Society, 7225 Brynhurst Drive, 
Charlotte, NC 28210. 
REX EAGLE 
Char lotte, NC 

COMPUTER CLUB 
Some of your readers may be interested 

to know about our computer club, the 
Blackhawk Bit 'Burners. 

We welcome all area hobbyists to join us 
in sharing their questions, experiences and 
frustrations. 

The club meets on the second Wednes- 
day of every month. For further informa- 
tion, write Blackhawk 'Bit Burners Comput- 
er Club, Box 5411, Rockford, IL 61101. 
BILL MCKENZIE 
Rockford, IL 

1802 BOOKLET 
Very little software for the RCA CDP1802 

is currently in the public domain. To reme- 
dy this situation, I plan to publish a 10 -page 
booklet listing available software. If you 
desire to sell or even give away your soft- 
ware, please send me a listing for review. 
My booklet will provide a complete descrip- 
tion and cost information, with a reference 
number corresponding to a number on an 
order coupon. 

There will be a charge of $1 for the book- 
let. This amount will also cover the costs of 
processing the coupon. Using the coupon 
will reduce the costs to the person ordering 
from more than one source. 

The publication date is set for early 
December. Advance orders may be taken 
($1 a copy). Send all orders, software list- 
ings and other correspondence to Ross 
Wirth, 1636 S. 108 E. Ave., Tulsa, OK 
74148. 
ROSS WIRTH 
Tulsa, OK R-E 

wire wrapping center ó 
ANOTHER UNIQUE PRODUCT 

DESIGNED, MANUFACTURED 

AND MARKETED WORLDWIDE 

BY 

OK MACHINE 8 TOOL CORPORATION 

STRIP /WRAP /UNWRAP TOOL MODEL WSU -30 

ANOTHER UNIQUE PRODUCT 

DESIGNED, MANUFACTURED 

AND MARKETED WORLDWIDE 

BY 

OK MACHINE 8 TOOL CORPORATION 

DIP IC INSERTION 100E WITH PIN STRAIGHTENER 

MODEL INS -1416 í1 

WIRE DISPENSER MODE 
WD -30 -8 

THE DISPENSER WRIER 

MS ANO STRIPS 

THE WIRE 

ANOTHER UNIQUE PRODUCT 

4 
DESIGNED, MANUFACTURED 

AND MARKETED WORLDWIDE / BY 

OK MACHINE 8 TOOL CORPORATION 

i 

$3.45* 

$3.49* 

ANOTHER UNIQUE PRODUCT 

DESIGNED, MANUFACTURED 

AND MARKETED WORLDWIDE 

BY 

M 

OK MACHINE 8 TOOL CORPORATION 

MINIMUM OCHER 45 00 SNIPING GNARlE Loa N Y CITY ANO VAR I TSIOENYS AYR TAI 

OK MACHINE á TOOL CORPORATION 
3.55 Co'`'e1 St Bro,. NY 1047521219/' 6t,00 Tote. 125091 
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i 

- p. odern side to 
Digital Logic Processors. 

Memories 8 Interfaces ($9.95) 

Mg 
gMA 

IA sAPAf 
Y0í 2 

EPAsds 
715/745 -405 p - TWO BOOKS - 

Small Appliance Repair Guide- 
, 

Vol. 2 8 The Home Appliance 
1 1 Clinic: Controls. Cycle Timers. 

Wiring 8 Repair (515.90) 

THE HOME APPLIANCE 
CLINIC: 

Consols, Cycle Timers, 

Wiring B Repair 

An Extraordinary Offerto introduce you to the benefits of Member 

ELECTRONICS BOOK CL 
of these unique 
electronics books 
(value to 54775) for only 

take 
any 

with a Trial Membership in the Book Club that guarant 
save you 25% to 75% on a wide selection of electronics 

All two -book sets count as only 
one of your three Selections. 

934.288 p. -Photo Guide to 
AMiOM Stereo Repair (59.95) 

101.416 p.- Electronic Cire 
Handbook -4th Edition (S1 

841 238 p -Build Your Own 
Working Robot (S8 951 

197 -160 p.- Electric Motor 
Test & Repair (56.95) 

1, 

196 -196 p.- MOSFET Circuits 
Guidebook -with 100 Tested Pro- 
jects (57.95) 

MOSFDEg0- Ir 00 1er, 

ELECTFONIC 
CIP.CUI/ 
DESIOr 

HANDSOCh 

708 -276 p.- Modern Applications 
of Linear IC's (512.95) 

876-352 p -Color TV Case His- 
tories Illustrated Photo Guide to 
Troubles (8 Cures -Vol. 2 ($10.95) 

DICTIONARY 
OF tiro', 

ELECTRONICS 
i1Mi'r r ~M 771- 96 p.- Integrated Circuits 

Guidebook (58.96) 

"COMM ATOB 

300 -420 p -Dictionary 
of Electronics159.95) 

wooer, 
ir 

Mnxr+NeU eypui 

975 -322 p. -The " Compulator" 
Book- Building Super Calculators ,1 5 

& Minicomputer Hardware With { 
Calculator Chips (510.95) 

proóraminino 
Microprocessors NI LS( Merttuf ran 

728 -210 p -Basic Digital Elec- 
tronics: Understanding Number 
Systems. Boolean Algeora 8 Logic 
Circuits (S7.95) 

666 -180 p.- Experimenting With 
Electronic Music ($7 95) 

sue. 
652 -602 p -2nd Class FCC En- 

cyclopedia- Complete Study 
Guide to the Commercial 
Radiotelephone Exam ($10.95) 

ay we send you your choice of these practical. 
time- and -money -saving hooks as part of an un- 

usual offer of a Trial Membership in Electronics 
Book Club" 

Here are quality hardbound volumes. each 
especially designed to help you increase your 
know -how. earning power. and enjoyment of elec- 
tronics. Whatever your interest in electronics. 
you'll find Electronics Book Club offers practical. 
quality books that you can put to immediate use 
and benefit. 

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 with the literature published in your areas 
of interest. and to save substantially while so do- 
ing. As part of your Trial Membership. you need 
purchase as few as four books during the coming 12 

months. You would probably buy at least this many 
anyway...without the substantial 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 books of your choice for 
t0-day inspection. YOU NEED SEND NO MONEY: 
If you are not delighted. return the books within 10 

days and your Trial Membership will be cancelled 
without cost or obligation. 

ELECTRONICS BOOK CLUB. Blue Ridge Summit, Pa. 17214 

985 -280 p -Programming 
Microprocessors )$9.95) 

729 -252 p -RF 6 Digital Test 
Equipment You Can Build ($8.951 \7 ti 

794668 -308 p.-TWO 80 
Simple Transistor Radios 
Build -From Crater S 

Superhets 8 CBer's Ha 

Simple Hobby Pro,eets 

Facts About Club Membership 
The 3 introductory books of your choice ca rr y publishers 

retail prices of up to 547 75 They are yours tor only 995 

each (plus postage and handling) with your Trial Mem- 

bership 
You will receive the Club News. describing the current 

Selection Alternates and other offerings. every 4 weeks (13 
times a year) 

If you want the Selection. do nothing it wi I be sert to you 

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

you want to order one of the many Alternates offered. you 
simply give instructions on the reply form and in the en- 

velope) provided. and return it to us by the date specified 
This date allows you at least 10 days in which to return the 
form It 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 Tral Membership, you need buy only 
four additional monthly selections or alternates during the 
next 12 months You may cancel your Membership any time 
after you purchase these lour books 

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

turnable after 10 days if you're not completely satisfied 
All books are offered at low Member prices. plus a small 

postage and handling charge Prepaid orders shipped 
postpaid 

Continuing Bonus If you continue after his Trial Mem- 
bership. you will earn a Dividend Certificate for every book 
you purchase Three Certificates. plus payment of the 
nominal sum of $1 99. will entitle you to a valuable Book 
Dividend of your choice which you may choose Iron a list 
provided Members 

CIRCLE 4 ON FREE INFORMATION CARD 

MN MI =MEN MIM l 
ELECTRONICS BOOK CLUII 
Blue Ridge Summit, Pa. 172 °i 

Please open my Trial Membership in ELECT;ONICS 
BOOK CLUB and send me the 3 books circled ielow I 

understand the cost of the books I have selected is only 

99¢ each, plus a small shipping charge. It lot de- 
lighted. I may return the books within 10 days Ind owe 

nothing, and have my Trial Membership controlled I 

agree to purchase at least four additional beck, during 
the next 12 months. after which I may canoe ' mem- 

bership at any time. 

T-97 
709 

790/868 

101 300 
715/745 

796 841 

652 66E 708 

728 729 71 

876 934 E . 985 

Name Phone 

Address 

City 

State Zip_. 
(Valid for new Members only. Foreign and Canada add 11 r) RE -117 
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You gotta shop around. 

When you do,you'll probably pick CIE. 
You can't afford to settle for 

less when it comes to something like 
electronics training that could 

affect your whole life. 

www.americanradiohistory.com
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IVhen you shop around for 
tires, you look for a bar- 

gain. After all, if it's the same 
brand, better price -why not 
save money? 

Education's different. 
There's no such thing as "same 
brand." No two schools are 
alike. And, once you've made 
your choice, the training you 
get stays with you for the rest 
of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 

* 
If you talked to some of our 

graduates, chances are you'd 
find a lot of them shopped 
around for their training. They 
pretty much knew what was 
available. And they picked CIE 
as number one. 
Why you should 
shop around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options 
for the hobbyist. If you're the 
ambitious type -with serious 
career goals in electronics - 
take a close look at what 
we've planned for you at CIE. 
What you should look 
for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discoveries - on ideas! So the first thing to 
look for is a program that starts 
with ideas and builds on them! 

That's what happens with 
CIE's Auto -Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them - before you 
start using them! 
How practical 
is the training? 

This is the next big impor- 
tant question. After all, your 
career will be built on what you 
can do - and on how 
well you do it. 

Here are 
ways some 
of CIE's 
trouble- 
shooting 
programs 
help you get 
your "hands -on" 
training .. . 

With CIE's 
Experimental 
Electronics 
Laboratory... 

you learn and review the basics - 
perform dozens of experiments. 
Plus, you use a 3 -in -1 precision 
Multimeter to learn testing, 
checking, analyzing! 

When you build your 
own 5 MHz Triggered- 
Sweep, Solid -State Oscil- 
loscope you take your first 
real professional step. You use 
it as a doctor uses an X -ray 
machine -to "read" waveform 
patterns ... lock them in .. . 

study, understand and inter- 
pret them! 

When you get your 
Zenith 19 -inch Diagonal 
Solid -State Color TV you 

simply this: 
All this training takes 

effort. But you'll enjoy it. And 
it's a real plus for a trouble- 
shooting career! 
Do you prepare for 
your FCC License? 

Avoid regrets later. Check 
this out before you enroll in 
any program. 

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

More than half of CIE's 
courses prepare you for the 
government -administered FCC 
License exam. In continuin 
surveys, nearly 4 out of 5 CÌ 
graduates who take the exam 
get their Licenses! 
Shop around ...but seni 
for CIE's free school 
catalog first: 

Mail the card. If it's gone, 
cut out and mail the coupon. It 

you prefer to write, men- 
tion the name and date 
of this magazine. We'll 
send you a copy of CIE's 
FREE school catalog - 
plus a complete pack- 
age of independent 

home study information! 
For your convenience, 
we'll try to have a repre- 
sentative contact you to 
answer your questions. 
Mail the card or coupon - 
or write: CIE, 1776 East 
17th St., Cleveland, 
OH 44114. 

l':u tern simulated. 
apply your new skills to some 
real on-the-job-type trouble- 
shooting! You learn to trace 
signal flow... locate malfunc- 
tions ... restore perfect operat- 
ing standards -just as with any 
sophisticated elect follies 
equipment! 

When 
you work with a completely 

Solid -State Color 
Bar Generator - 
actually a TV signal 
transmitter -you study 

up to ten different 
patterns on your TV 

screen ... explore digi- 
tal logic circuits ... observe 

the action of a crystal -con- 
trolled oscillator! 

Of course, CIE offers a 
more advanced training pro- 
gram, too. But the main point is 

r 
I CIE Cleveland Instituter 

of Electronics, Inc. 
1776 East 17th Street. Cleveland. Oh,o 4411U 

Accredited Member National Home Study Counúl 

1 
1 

1 

1 

0 

YES ... I'm shopping arour 
for the right kind of career trainin 
in electronics troubleshooting -an I 

CIE sounds well worth looking into 
Please send me my FREE CIE scho rl 

catalog - including details about 
troubleshooting courses -plus In ,v 

FREE package of home study 
information! RE -n 

Print Samr- 

:ldaress 

Cite 

State 

Age _ Thune 

Apt. 

(area code ) 

('heck box for G. I. Bill informatio t: 
\ r t c ran Active Duty 

Mail today 
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equipment reports 

Ungar Model 5001 Versa 
Torch 

CIRCLE 87 ON FREE INFORMATION CARD 

THIS POCKET -SIZED TOOL IS BOTH A TORCH 
and a handy portable soldering iron. The tool 
fills in seconds from standard propane or 
MAPP (high temperature) gas cylinders and 
provides up to 30 minutes of continuous heat- 
ing per refill. The torch weighs a mere 11 

ounces and easily fits into a pocket or tool 
kit. 

A special adapter allows the Versa Torch to 
be fitted with any Ungar 'A -inch thread -on 
soldering tip making it a unique soldering iron. 
It heats quickly to soldering temperature and 
is ideal for the repair of electrical and elec- 

tronic systems in the field, in plants, in the 
home, on boats, in the car or truck or in an 
aircraft. It is perfect for installing mobile 
communications gear. 

The torch kit comes complete with detach- 
able stand, pinpoint flame tip, soldering tip 
adapter, three '/. -inch soldering tips, spark 
lighter and owner's manual. 

After thoroughly reading the instructions I 

tried it myself. Filling the torch with gas was a 
cinch once I located a full propane container 
and finished throwing away the three empty 
ones I was saving (for what I don't know). 
Then on to an outdoor soldering experiment. 
Turn on the gas, light the flame, wait a minute 
for warm up and then to work. It was fine. The 
flame is completely confined within the sol- 
dering tip and I don't think you could find an 
electric iron with equivalent wattage. Best of 
all, the Versa Torch was as easy to use as an 
electric iron. And it didn't have a dangling 
cord. If I had to do outdoors soldering in the 
winter, this would be my choice. 

One word of caution. Make sure the tip is 
cool before putting the torch away, unless you 
want to find melted tool handles when you 
next open your case. R -E 

Tiger Cub Breakerless 
Ignition 

491 

CIRCLE 88 ON FREE INFORMATION CARD 

THE TIGER CUB, MANUFACTURED BY TRI -STAR 
Corporation, is an electronic replacement for 
conventional automotive breaker points that 
eliminates the need for both replacement and 
adjustment. Teamed up with the Tiger 500 or 
the Tiger Max Capacitive Discharge system, it 

continued on page 24 

Solderless 
strips, backing 
board and binding 
posts. Everything you 
need to build and test your 
own circuit. Used to be you'd 
get a circuit idea, lay out a pc board, 
print it, solder everything together, 
trouble- shoot, change your layout, 
try a new board, and spend abso- 
lutely too much time breadboarding. 
Now A P ACE All Circuit Evaluators 
let you breadboard in a fraction of 
the time. Make your changes im- 
mediately. Keep full leads on your 
components. Avoid the heat damage 
possible with repeated soldering 
and de- soldering. A P made the first 
modern solderless breadboard, and 
we still make them best. 

Pick an ACE for Faster and 
Easier solderless circuit 
building and testing. 

Send for our complete A P catalog, 
The Faster and Easier Book. 

Part 
No. 

ACE 
Model No 

Tie 
Points 

DIP 
Capacity 

No 
Buses. 

No. 
Posts 

Board Size 
(inches) 

Price 
Each 

923333 200 -K (kit) 728 8 (16's) 2 2 4- 9/16x5.9/16 $18.95 
923332 208 (assen.) 872 8 (16.5) 8 2 4- 9/16x5.9/16 28.95 
923334 201 -K (kit) 1032 12(14s) 2 2 4- 9/16x7 24.95 
923331 212 (assen.) 1224 12 (14's) 2 4- 9/16x7 34.95 
923326 218 (assen.) 1760 18 (14 s) 10 2 6- 1/2x7 -1/8 46.95 
923325 227 (assen_) 2712 27 (14's) 28 8x9-1/4 59.95 
923324 236 (assen.) 3648 36 (14's) 36 4 10-1/4x9-1/4 79.95 

Order from your A P 
distributor today. Our 

distributor list is growing 
daily. For the name of the 

distributor nearest you call 
Toll -Free 800- 321 -9668. 

A P PRODUCTS 
INCORPORATED 

Painesville, OH 44077 
(216) 354 -2101 TWX: 810- 425 -2250 

CIRCLE 5 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


3 things that TV servicemen 
want most in a Color Bar Generator 

PORTABILITY PERFORMANCE PRICE 

Grler.%3tor, 

COLOR 

OOTS CROSSHATCH 

"wen OFF 

CHANNEL 
3 4 7123.5a) 

THE NEW 
MODEL 431 HAS THEM ALL 

Fits in the hand. Weighs 13 oz. 
28 Patterns. 13 Tests. 
Easy, Accurate Adjustment of 

Color and Black- and -White 
Sets. 

More Performance for the Price 
than Any Other Small Size Unit. 

One 9 -V Battery Gives about 80 
Hours of Continuous Use. 

Digital IC Logic Countdown 
Chains. 

Crystal -Controlled Master 
Oscillator and Chroma 
Subcarrier Oscillator for 
Stability. 

3 VHF and 2 UHF Channel Outputs. 

GENERATES THESE MOST USEFUL PATTERNS PLUS MANY MORE ... 28 PATTERNS IN ALL 

Purity 3x3 Dots 

lol 
10 -Bar 3 -Bar Gated Rainbow 

Gated Rainbow R -Y, B -Y -(R -Y) 

-R. U.U. 
3x3 Crosshatch Ungated Rainbow 

IMP 
Single Dot Single Crosshatch 

OHUEH 1-4i0 All YOUR DIS..i RiësUTOR 

Adjustable Chroma and RF 
Output. 

External Access Battery 
Compartment. 

MODEL 431 complete with 
battery, cable assemb r and 
operator's manual ... $:15.00 

Carrying case, 
catalog No. 00817 ' +7.50 

PERFORMS THESE TEST:3: 
1. Purity (Whiteness) 
2. Static Convergence 
3. Gray Scale Tracking 
4. Dynamic Convergence 
5. Overscan Adjustments 
6. Horizontal Linearity 
7. Vertical Linearity 
8. Centering 
9. Pincushion 

10. Automatic Gain Contro 
11. Automatic Frequency/131 ase 

Control 
12. Color Sync Lock 
13. Color Killer Adjustment' 

SIMPSON ELECTRIC COMPANY 
853 Dundee Avenue, Elgin, Illinois 60120 

(312) 697 -2260 Cable: SIMELCO Telex: 72 -2422 
IN CANADA: Bach -Simpson, Ltd., Ontario 
IN ENGLAND: Bach-Simpson (U.K.) Limited, Wadebridge, Cornwall 
IN INDIA: Ruttonsha- Simpson Private, Ltd., Vikhroli, Bombay 

CIRCLE 8 ON FREE INFORMATION CARD 
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Presenting 
your 
portable 
automatic 
solid state 
i Inn 

D,-- 

HOPPER" 

CRICK E T TEST 

LBAKAO 

to 

TF46 PORTABLE 

SUPER CRICKET 
TRANSISTOR a FET TESTER 

oetnt 
tun 

At 

ROJO 
ffi 

NV 111111 

Now, nobody likes to be called a Job Hopper, but the new, patented TF46 Portable Super 
Cricket can literally help you hop from job to job through solid state circuits faster than 
any other transistor tester on the market today. For the first time you can automatically 
analyze 162,000 different transistors and FETs, in or out of circuit at any job location in 
the world. Here are four reasons why. 

GAIM 
uae in 

IEAAAGE MI mod 

It's 100% automatic. 
Connect the test leads any way you want right in circuit and rotate the large 
permutator knob until the Cricket "chirps ". Read any transistor or FET as 
Good or Bad on the meter with the patented phase- inversion automatic Cricket 
test. It even identifies the transistor leads! It virtually thinks for you. 

It takes no set -up information. 
None at all. It tests over 162,000 transistors and FETs with the same, simple 
test, and can easily be used by a non -technical maintenance person. 

It provides Leakage & Gain tests 
to completely analyze any transistor or FET. 
The only portable tester that includes transistor Beta, FET Gm, and full leak- 
age checks to totally check all parameters, and catch troubles other miss. 

You can now test solid state circuits anywhere. 
The TF46 is fully battery operated for the field, or AC operated for the bench 
with the optional 39G90 Power Adapter. You know what else? The TF46 
automatically turns itself off after 10 minutes of testing in the field to save 
the batteries. 

All these features, at $45 less than the earlier model TF30 Super Cricket that was AC- 
operated only. Hop to it. Call your local Sencore Full Line Promotional Distributor, 
or order your TF46 Job Hopper with the coupon below. 

MAIM MO DM MI N C:D 1=:t 3200 Sencore Drive, Sioux Falls, 
So. Oak. 57107 (605) 339-0100 
In Canada: Superior Electronics 

I WANT TO BUY IT. Send_TF46s 
to me at $195 each. 

Check /MO enclosed. Send C.O.D. 
Also send: 

PA202 Power Adapter $9.95 
_39G85 Touch -Test Probe $10.00 

I WANT TO TRY IT. Have my nearest 

Sencore distributor bring the TF46 to me. 

SEND FULL SPECIFICATIONS. 

NAME 

COMPANY: 

STREET 

CITY: 

STATE: ZIP. 

PHONE 
CIRCLE 7 ON FREE INFORMATION CARD 

EQUIPMENT REPORTS 
continued from page 22 

provides the additional advantages of ex- 
tended spark -plug life and quicker starts. The 
Tiger Cub consists of a 3'/. X 2' /e X 13/4-inch 
electronics package containing the bulk of the 
components and the distributor -mounted sen- 
sor assembly. The electronics package is 

mounted in a relatively cool spot in the engine 
compartment. All the necessary interconnect 
wiring is supplied. 

The sensor device is a combination infrared 
LED diode and phototransistor mounted in a 

semicircular plastic holder. Both the light 
source and the detector have built -in lenses 
that are aimed through slots in the flat portion 
of the sensor housing. An acute angle is 

formed between the axes of the two sensor 
components, so that the presence of a cam 
surface, parallel to the flat part of the sensor 
and at the proper distance from it, completes a 

light path from one to the other to turn on the 
phototransistor. Because of the nature of the 
infrared source, the triggering surface does not 
have to reflect visible light, and practically any 
surface, including wood, works well. There- 
fore, the cam does not have to be particularly 
shiny. 

The electronics package is an AC- coupled 
pulse amplifier with a power transistor output 
stage. The output transistor is normally biased 
on, and sensor input pulses switch it off for 2 

ms. This dwell -time is independent of the 
engine speed. Positive feedback from the 
driver- transistor collector back to the LED 
light source results in a regenerative switching 
action. 

The Tiger Cub is available preassembled or 
as a kit. The Simpli -Kit can be assembled 
quickly and easily. A novice should be able to 
handle it with the help of some general kit - 
building reference material. The time -worn 
advice of reading the instructions through 
before proceeding is a good idea, so that you 
won't mount the power transistor on the com- 
ponent side of the printed circuit board like I 
did. As it turns out, it is the only part that 
must be mounted on the conductor side of the 
printed circuit board. 

Start by wiring the single printed- circuit 
board. There are six transistors, twelve resis- 
tors, three capacitors and two diodes. The 
diodes look similar, but one is a rectifier and 
the other is a Zener, and, of course, must not 
be interchanged. Unless your vision is better 
than perfect, use a magnifying glass to read 
the diode part numbers. 

Next, solder the ignition -coil cable and 
sensor wires to the PC board, and slide the 
board into the extruded aluminum heat -sink 
case. The only tricky step is installing the 
spring clip that secures the power transistor 
tightly between the PC board and the alumi- 
num case. The clip does a good job of insuring 
that heat is conducted from the transistor to 
the heat sink. 

After the end plates are screwed on, the unit 
is ready to be installed in the car. Mount the 
case in a relatively cool spot such as on the fire 
wall or the inside fender. The exact position 
depends on the location of the distributor and 
the reach of the 21/2 -foot ignition -coil cable 
and 2 -foot sensor cable. The three -wire color - 
coded flat cable has lugs on the end of each 
lead. Install the black ground wire under an 
engine bolt and the white lead (the power 
supply to the Tiger Cub) to the ignition -coil 
positive terminal that comes from the car's 

continued on page 16 
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V -15 Type III ... critics called the 
Type Ill the finest cartridge ever 
when +t was introduced. The ulti- 
mate test, however, has been 
time. The V -15's engineering inno- 
vations, the uniform quality, and 
superb performance remain unsur- 
passed by any other cartridge on 
the market today. 3/4 to 1-1/4 
gram tracking force. 

M75ED Type 2 ... excellent track - 
ability or o lesser price. The M75ED 
Type 2 features a built -in snop- 
down stylus guard and a smooth 
20 to 20,000 Hz frequency re- 
sponse. 3/4 to 1 -1/2 gram tracking 
force. 

M24H ... the cartridge that does 
nor compromise stereo reproduc- 
tion to add four -channel capability. 
Superb stereo trackability and 
quadriphonic carrier signal retrieval. 
New hyperbolic stylus tip, high 
energy magnet, and low -loss 
laminated electromagnetic struc- 
ture. 1 to 1-1/2 gram tracking force. 

M70EJ ... the easiest way to up- 
grade your hi -fi stereo system with- 
out straining your budget. Basically 
flat response is comparable to 
other brand cartridges costing twice 
as much. 1 -1/2 to 3 gram tracking 
force. 

M95ED ... second only to the 
V -15 Type Ill in stereo reproduction. 
A thinner, uninterrupted pole piece 
minimizes magnetic losses. Its 20 ro 

20,000 Hz response remains essen- 
tially flat across the entire frequency 
range for excellent sound qualiy. 
3/4 to 1-1/2 gram tracking force. 

M3D ... the original famous Shure 
Stereo Dyneric® Cartridge. The M3D 
provides extremely musical and 
transparent sound at a rock bottom 
price. 3 to 6 gram tracking force. 

The People's Choice-World-wide. 
From Singapore ro London to New York, Shure hi -fi pickup cartridges outsell every other brand - according to independent 
surveys. And for good reason: Shure cartridges, no motter where they're purchased, are guaranteed ro meet the exacting 
published specifications that have made them the Critics' Choice in every price category. 

Shure Brothers Inc., 222 Horrrey Ave.. Evanston, IL 6 4 

In Canada: A.C. Simmonds & Sons Limited 
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EQUIPMENT REPORTS 
continued from page 24 

ballast resistor and ignition switch. And attach 
the green wire (the output lead) to the nega- 
tive switched side of the coil into which the 
points went previously. Simultaneous or later 
installation of a CD ignition unit is a little 
more complicated and requires an additional 
junction point. Clear pictorials for both hook- 
ups are supplied with the kit. 

The sensor leads have a convenient connec- 
tor so that the pickup device can be installed 
without anything dangling from the end of the 
wires. Remove the conventional points and 
capacitor from the distributor and determine 
the direction of the distributor cam rotation. 
Clean the cam of any residual lubricant that 
might interfere with the reflected light or 
cause false triggering. Mount the sensor with 
the proper spacing from the cam using the 3/32 - 

inch feeler gauge. An adhesive strip on the 
bottom of the sensor holds it in place. A second 
adhesive strip is thoughtfully included if you 
make any mistake at this point. 

For additional security, a hold -down clamp 
screws into either an available hole in the 
distributor plate or into one the installer 
drills. 

Now adjust the timing according to the 
manufacturer's original specifications. Be- 
cause the system is AC- coupled in the pulse 
amplifier, the timing must be adjusted with 
the engine running. 

The Tiger Cub sells for $21.95 as a kit; 
$34.95, assembled. For more information, 
write to Tri -Star Corporation, Box 1727,. 
Grand Junction, CO 81501. R -E 

Leader LBO -515 Delayed - 
Sweep Dual Trace 
Oscilloscope 

CIRCLE 86 ON FREE INFORMATION CARD 

IN CAME A NICE NEW OSCILLOSCOPE FOR TEST - 
ing. So I plugged it in, turned it on, and five 
minutes later, having failed to get a trace on 
the screen, I read the instruction book! After 
that it was easy. 

The model LBO -515 delayed sweep dual - 
trace scope, produced by Leader Electronics 
Corporation, 151 Dupont Street, Plainview, 
NY 11803, is quite a complex instrument, but 
simple to use if you read the book first. This 
standard dual -trace scope has a bandwidth to 
25 MHz, a very bright trace for scanning 
rapid waveforms, and an accelerating voltage 
of 6 kV on a special flat -face cathode -ray tube 
(CRT), which has an internal, variably illumi- 
nated graticule. 

The probes are small, with a spring -loaded 
hook terminal. Simply twist the probe barrel 
to set the probes for either direct ( XI) or X10 
attenuation. An arrow indicates which is being 
used. 

The vertical controls for each channel are 
identical. The VOLTS /Div switch uses the one - 
two -five sequence in 10 steps. A dual knob has 
a central continuously variable control for fine 
height adjustments. When this is in use, a pilot 
lamp marked UNCAL lights up. Turn the 
control fully clockwise until it clicks and the 
light goes out; the switch is then calibrated. 
The deflection sensitivity is 5 mV -per- division 
(8 mm) and it rises to 5 volts -per- division on 
direct input. 

The TIME /DIV (horizontal sweep speed) 
switch goes from 0.5 seconds -per- division up 
to 0.2 as -per- division, and this can be in- 
creased to 20 ns -per- division by pushing the 
magnifier or X10 pushbutton. The TIME /DIY 
switch is a triple switch: The large knob is the 
TIME /DIV selector, the middle is the delay 
adjustment and the small knob is a variable 
control, also with its own UNCAL light. 

There are pilot lights in several places. One 
lights up when the magnifier switch is in the 
X10 position; another, when the Channel 2 
switch is in the invert position; and another on 
the DLEAY TIME control shows whether it is 
calibrated or not. One light indicates when the 
sweep is triggered and another signals READY 
when the single -sweep function is used. And, 
of course, one also shows when the power is 
on! 

The CRT is a single -gun type. The dual 
traces can be displayed in any of several 
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TIME KEEPING EXCELLENCE FROM DIGITAL CONCEPTS 

TIME TUBES 

CK-2001 
CK-2002 
CK-2010 
CK-2012 

ADD A NEW DIMENSION TO TIME ITSELF 

A bright 0.5 Fluorescent display provides easy to read numbers that 
brighten and dim automatically according to the light. The acrylic tube 
with acrylic or hardwood ends gives these clocks a unique look of simple 
elegance. AM /PM & Power Failure Indicators. Alarm Models have easy to 
set beep alarm, snooze, and alarm set indicator. 3.5" X 3.5" X 5.75. 

Complete Kits 

Solid Clear Time Tube (shown) $39.95 
Clear Tube with Walnut Ends $34.95 
Solid Smoke Time Tube $42.95 
Smoke Tube with Walnut Ends $36.95 

All models available with alarm features. Add $5.00 and specify "Alarm Version" 
and model number when ordering. 

TIME CUBES LEND AN ELEGANT EFFECT TO ANY HOME OR OFFICE 

CK-2020 
CK-2120 

The 2020 Cube combines simplicity of design with the ultimate in technology. 
It features bright 0.5" fluorescent digits in a contemporary smoke and chrome 
enclosure. Includes AM /PM, Power Failure Indication, Easy set controls. 

Model 2120 is same as above with pleasant beep alarm. photo electronic 
dimming system and alarm set indicator. It also features a 9- minute snooze 
which is activated by simply tipping the cube. Alarm on /off switch and 
"Tilt- Snooze" make wake up time easy to set. 4.5" X 4.5" X 4.7" High. Add 
to your collection with on -time designs from Digital Concepts. 

Complete Kits 

Smoke Time Cube 
Smoke Time Cube with Alarm 

$34.95 
$39.95 

Send your check or money order today for fast delivery. Add 5% to total order to cover shipping and 
insurance. Outside Continental U.S., add 10 %. N.J. residents must also add 5% sales tax. Call 12011 
845 -7102 to charge your order to BankAmericard or Mastercharge. 

All clock kits are 100120 VAC, 50/60 Hz. 
All models can be built for 12 or 24 -hour format. 
We pay shipping and insurance within the Continental U.S. on orders over $100.00. 

247 ROUTE 46 SADDLE BROOK, N.J. 07662 12011 845 -7101 

SYSTEM 5000 THE FULL FEATURE 
PROGRAMMABLE CLOCK KIT 

Have it your way with System 
5000. After the circuit has been 
assembled, add the appropriate 
jumpers and switches to create a 

truely individualized time piece. 
There are enough features to 
satisfy the most discriminating 
enthusiasts. Build an Alarm /Clock/ 
Calendar, full feature Desk, Com- 
puter Room, Radio Station Clock, 
or any combination to suit your 
tastes. 

FEATURES 

Time of day and duplicate time register, two 24 -hour 
alarms, four year calendar, one hour down counter, and 
10- minute snooze and ID timer; Direct-Drive 0.5" fluoures- 
ent panel with automatic brightness, PM and power fail- 
ure indication; Forward or reverse time setting, 9 -volt 
battery backup, seconds display on demand. Many more! 

System 5000 includes all components, two test switches 
and complete instructions. 1.5" H. X 4" W. X 4" D. 

Case not included. $34.95 

SYSTEM 5000 OPTIONS 
RELAY OPTION -$4.00 Includes 700 watt relay and in- 
terface to control appliances, steroes, etc. 
SWITCH OPTION -$3.75 Includes 4 SPST push buttons, 
2 DPDT push buttons, and 2 SPST slide switches. Pro- 
grams all major features. 
QUARTZ TIME BASE -$6.95 Generates precise 60 Hz. 
output with exceptional stability and accuracy. Direct 
interface to system 5000 and most other clocks. Includes 
all components and instructions. 
CASE OPTION 1 -$5.95 Includes simulated walnut 
cabinet, blue face plate, rear panel, and all mounting 
hardware. Ideal for many projects. 8.3" X 5" X 3.8 ". 
CASE OPTION II- $11.00 Deluxe hand finished, solid 
3/8" walnut cabinet, complete with blue or green face 
plate and rear panel. 5.75" X 5.75" X 3.0 ". 
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FREQ. OUI 
CSC's done i- affair_ 

Brd:en :he price and perfor- 
mance _arrie-snith new MAX -100. 
The mu 1imcace,Frofessional porta- 
ble freq_enc ycount=_rthatgives you 
more range, v sioilitv, accuracy and 
versatiI y than any comparable unit 
at anywhere near itE low, low price. 

MAXimtmpersormance. 
MAX-100 'sac nth o.Jse.Itgives 
you corcinu,asreadiaiesfrom 20Hz 
to a guaran.-aeC 10011P4z; with 8- 
digit accuracy Fast read ngs with 
1/6-sec. upcateand 1 -sec. sampling 
rate. Precisereadings,derivec from a 
crystal- ;ont-clled tine tase with 
3ppm a curacy High -sensitivity 
read ingsfrom signals as low as 30 
mV, with- diode overload protection 
up to 2C.OV peaks. 

Input sigral3 over 100MIl4z auto- 
matical flash the n-os: significant 
digit. Ar1d to nd cate low- battery con- 
dition and extend remaining battery 
li=e, the entira displaw f ashes at 1 Hz. 

MAXimum rersatiity. Wherev- 
er and wherever yot. need accurate 
frequency readings, MAX can do the 
job. Use it wit cap -lead cable sup- 
plied. M ni- vhipantenna. Cr low-loss 
it -line tap with L.HF connectors. or 
AM or Fri; C3.ham, business radio 
and R/C transmi :ter or -eceive- align- 
ment. Mcnitc ring audit and RF gen- 

erators. Checking computerclocks 
and o:her digital circuit_. Repair of 
depth sounders and fish spctters. 
Troub eshootirg ult-asonic remote 
controls. For these, and huncreds of 
other applications, vou'l fInc it indis- 
pensable. 

MAXimum visibility. MAX -100 
features a big, bright 0.5' multip exed 
8- dig-tLED display.witl- leading - 
zero blanking. So you dcn't have to 
squinr, or work up close_And, MAX's 
flip -up stand is bur't -in. 

MAXimum flexibility. MAX -100 
opera :es from !our power sources, for 
use in lab or field. Internal alkaline or 
NiCac batteries. 1 1 0 or 220V wit 
charger /eliminator. 12V with au :o- 
mobile cigarette- liglhteradapterl 
charger. And external 72- 10Vsuoply. 

MAXimum value. With all its 
impressive specs; you'd expect MAX 
to cos =a lot more than a ow S134.95, 
complete with clip -lead cable and 
applications /instruction manual. But 
that's another nice thing about MAX: 
though it's accurate enough for lab 
use, it's well within the resch of hob- 
byists- and CB -ers' budgets. 

Tr; MAX for you-self at your CSC 
dealer -or contact us fo- full specs 
and ycur local dealer's nane. 0-ce 
you see how handy MAX is, you'll 
want to "freq out" too. With CSC. 

Specifications. 
Fange: 20 Hz to 130 MHz, guaran_e t. 

Catetime: l sec. 'Resolution:1 H.. Ac- 
curacy: ± 1 count +time base e -r r.1 

Impedance: 1 MS:J56pFCaliphs' 
Wave Sensitivity: 30nWRM ri50 
ternal Time Base Frequency: 3.5795 
c ysta osc. Setability: ± 3 )p-n 25" 
Temp -Stability: Setter than C.2gn.'C 
0 50°C. Max. Aging:10 purr /eaa.10isp ÿ : 

Bght .6" LEO digits; anti -pare oindtro 
taro blanking: decimal poin- appears be 
60 and 7th digit wren inpLtex*is I M 

Overflow: with signals over 99,39$59 t, 
n- ost significant (left hand; dig ti last-es, 
irg readings in excess of 1 C0 Ml-z.( is 
update: 1 /6- secord plus 1 sec ga a tire. I. w 
Battery Indicator: When yawl supply . I 

balm 6.6 VDC, all cigits flash O 11-z rats' 
Fashing display extends battery lit Pa 
AA Alkaline or NiCad ce Is fnt-oao E[ 
1 I 0 or 220 /VAC Eliminatortiarm aato 
rate lighter adapter; 7.2 -10 VLext se y 
Bat. Charging: 12 -14hr Sze !HMi:1 7' 
563" x 7.75" (4.45x 14.30 < 1969.T. 
Weight: Less than 1.5 lb. 0.68kg.'ba :b 

Accessories Included: C ip- leadispst :a e 

manual. 

CONTINENTAL SPECIALTIEE ZORPC'FATO' 

44 Kendall Street, Box 1942 
N3w Haven, CT 06509 
203 -624 -3103 TWX 71C -4E5 -1227 
Vest Coast: 351 Czlitornia 3t, 
San Francisco, CA 54104 
4 5- 421 -8872 TW? 910-372-'892 
MEXICO: ELPRO, SA., Mexicc Cas E -23 30) 
CANACA: Len Finkler Ltd.. °Mar e 
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Get This K athldt Catalog 

New GD -1110 Pinball Game 
The incredible Bally Fireball" pinball game you've been hear- 
ing about now in low -cost easy -to -build kit form. One to four 
players can play this exciting game that's so challenging its 
impossible to grow tired of. Solid -state electronics and 
computer technology replace much of the failure -prone elec- 
tromechanical devices found in other games. The GD -1110 is 
not a toy but a sophisticated pinball game that will give you 
years of fun and action. 
Only $599.95 

New AR -1429 Stereo Hi -Fi Receiver 
This year give symphonies, cool jazz, and the driving beat of 
rock with this stereo performer from Heath. 35 watts, mini- 
mum RMS, per channel into 8 ohms with less than 0.1% total 
harmonic distortion from 20- 20,000 Hz. The AR -1429 is per- 
fect for the budget conscious stereo buff who requires a high 
quality system. It has all the features of a high -priced receiver 
and the performance too. Phono hum and noise are -65 dB. 
FM sensitivity is 1.8 /NV. Provision for optional Dolby`" FM mod- 
ule. Like all Heathkit products, assembly is quick and easy. 
Only $319.95 

New 5280 Series 
Test Instruments 
Here are five new starter instruments in- 
tended for (but not limited to) the begin- 
ner. You'll be surprised at the features 
and performance these new instruments 
have. There's the IG -5280 RF Oscillator 
with 1000 Hz audio output, the IM -5284 
high performance multimeter that reads 
volts, ohms and DC current, the IT -5283 
Signal Tracer for RF, AF and logic trac- 
ing, the IB -5281 RCL Bridge for design 
and experimentation and the IG -5282 
Audio Oscillator with a 10 Hz to 100 kHz 
frequency range. And to power the 5280 
series, you can build the IPA -5280 -1 pow- 
er supply. Only $37.95 each 

New CS -1048 
Cruise Control 
You'll appreciate the CS -1048 
every time you take a long trip 
in your car. Just preset your 
cruise speed and the CS -1048 
does the rest electronically. 
Maintains your car's speed 
and improves mileage too. 
Only $79.95 1t. 

Read about these and nearly 400 
other exciting kits in our new FREE Catalog 

3 
- `yl ...... 

New GD -1186 
Digital Electronic Scale 

Unique and functional truly describe 
the new Digi -Scale electronic "weighing machine ". Big, 
bright LED's show your weight with more precision than nor- 
mal scales and there are no springs or weights to compro- 
mise performance. The digital readout may be mounted on 
the wall or just about anywhere. 
Only $99.95 

New TO -1860 
Heath/ Thomas Organ 
Microprocessor -based or- 
gan has nine preassem- 
bled and tested circuit 
boards for really easy as- 
sembly! Color -coded keys 
and coordinated music 
make learning to play a 
breeze. Single- finger 
chords, automatic rhythms 
and 17 different instru- 
ment voices add real ver- 
satility. 
Only $1749.95 
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of Truly Unique Gift Ideas! 

New GC -1107 Digital Alarm Clock 
A perfect kit for the first time kitbuilder. This super- accurate 
timepiece has an attractive blue fcur -digit display that dims 
automatically according to ambiant light. It also has the fea- 
tures you need in a clock; 24 -hour "smart" alarm, snooze 
switch, alarm -on indicator and power failure indicator. 
Only $27.95 

New Microprocessor Self- Instruction Course 
Our EE -3401 Microprocessor Operation and Programming 
Course ($89.95) is your key to the power of microprocessor 
operation and programming. Features Heath's famous indi- 
vidualized learning techniques to provide you with a thorough 
background in microprocessor operation, interfacing and pro- 
gramming. Accompanying software and hardware experi- 
ments provide "hands -on" experience with the companion 
ET -3400 6800 Microprocessor -based trainer ($189.95). 

H8 

$375 

H11 

$1295 

10 

wr a 

=: I 

H10 

H9 $350 
$530 

New Heathkit Personal Computers 

For the ultimate gift, there's a Heath Computer Systen 
Destined to be the industry leaders, Heathkit compute 
products are the total system designs that excell in 

home, hobby, business and educational applicatiors 
Powerful software gets them up and running fast. SL. - 

perior software, documentation and service suppc r 

keep them that way. 

0 
El 

O 

H8 8080 8 -Bit Digital Computer Kit 
H11 LSI -11 16 -Bit Digital Computer Kit 
H9 Video Terminal Kit 
H10 Paper Tape Reader /Punch Kit 
LA36 DEC Writer Il (Assembled) 

Prices are mail -order net F.O.B. Benton Harbor, Michigan. 
Prices and specifications subject to change without notice. 

Send for your Heathkit 
Catalog in time for 
Christmas Giving! 

Nearly 400 fantastic 
kits you can build. 
Electronic kits for 
everyone. Stereo hi- 
fi, television, ama- 
teur radio, auto 
accessories and 
much, much 
more. 

Heath Company, Dept. 020 -350 

-----titi-tifitififü hIdi 

Heath Company, Dept. 020 -350 
Benton Harbor, Michigan 49022 

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

Name 

Address 

City State 

Zip 
GX-337 

L 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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Bearcat 1- j tJ Features 
Crystal -less- Without ever buying a crystal you can 
select from all local frequencies by simply pushing a few 
buttons. 
Decimal Display -See frequency and channel 
number -no guessing who's on the air. 

5 -Band Coverage -Includes Low. High, UHF and UHF 
"T" public service bands. the 2 -meter amateur (Ham) 
band, plus other UHF frequencies. 
Deluxe Keyboard -Makes frequency selection as easy 
as using a push- button phone. Lets you enter and 
change frequencies easily ... try everything there is to 
hear 
Patented Track Tuning- Receive frequencies across the 
full band without adjustment. Circuitry is automatically 
aligned to each frequency monitored. 
Automatic Search -Seek and find new, exciting 
frequencies. 
Selective Scan Delay -Adds a two second delay to 
prevent missing transmissions when "calls" and 
"answers" are on the same frequency. 
Automatic Lock -Out -Locks out channels and "skips" 
frequencies not of current interest. 
Simple Programming -Simply punch in on the 
keyboard the frequency you wish to monitor. 
Space Age Circuitry- Custom integrated circuits ... a 
Bearcat tradition. 
UL Listed /FCC Certified- Assures quality design and 
manufacture. 
Rolling Zeros -This Bearcat exclusive tells you which 
channels your scanner is monitoring. 
Tone By- Pass -Scanning is not interrupted by mobile 
telephone tone signal. 
Manual Scan Control -Scan all 10 channels at your 
own pace. 

3 -Inch Speaker -Front mounted speaker for more 
sound with less distortion. 
Squelch- Allows user to effectively block out unwanted 
noise. 
AC /DC- Operates at home or in the car. 

TM 

Bearcat ,_'¡;J 
Specifications 
Frequency Reception 

Low Band 
"Ham" Band 
High Band 
UHF Band 
"T" Band 

Range 
32 -50 MHz 

146 -148 MHz 
148 -174 MHz 
450-470 MHz 
470 -512 MHz 

Also receives UHF from 416 -450 MHz 
Size 

105/8 "Wx3 "Hx75 /8"D 
Weight 

4 lbs. 8 oz. 
Power Requirements 

117V ac, 11W; 13.8 Vdc, 6W 
Audio Output 

2W rms 
Antenna 

Telescoping (supplied) 
Sensitivity 

0.61hv for 12 dB SINAD on L & H 
bands 
U bands slightly less 

Selectivity 
Better than -60 dB @ ± 25 KHz 

Scan Rate 
20 channels per second 

Connectors 
External antenna and speaker; AC & 
DC power 

Accessories 
Mounting bracket and hardware 
DC cord 

/COMMUNICATIONS U 

z 0 ELECTRONICS 
o 

Box 1002 Dept. 502 
Lu 

Ann Arbor, Michigan 48106 USA E 
a 
cc 

32 

master charge 
TN. INTERBANK CRO 
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The Bearcat® 210 is a sophisticated 
scanning instrument with the ease of 
operation and frequency versatility 
you've dreamed of. Imagine, selecting 
from any of the public service bands 
and from all local frequencies by 
simply pushing a few buttons. No 
longer are you limited by crystals to a 
given band and set of frequencies. It's 
all made possible by Bearcat spaceage 
solid state circuitry. You can forget 
crystals forever. 

Pick the 10 frequencies you want to 
scan and punch them in on the 
keyboard. It's incredibly easy. The 
large decimal display reads out each 
frequency you've selected. When you 
want to change frequencies, just enter 
the new ones. 

Automatic search lets you scan any 
given range of frequencies of your 
choice within a band. Push -button 
lockout permits you to selectively skip 
frequencies not of current interest. 
The decimal display with its exclusive 
"rolling zeros" tells you which 
channels you're monitoring. When the 
Bearcat 210 locks in on an active 
frequency the decimal display shows 
the channel and frequency being 
monitored. 

With the patented track -tuning 
system, the Bearcat 210 automatically 
aligns itself so that circuits are always 
"peaked" for any broadcast. Most 
competitive models peak only at the 
center of each band, missing the 
frequencies at the extreme ends of the 
band. 

The Bearcat 210's electronically 
switched antenna eliminates the need 
for the long low band antenna. And a 
quartz crystal filter rejects adjacent 
stations as well as noise interference. 

Call toll -free 800 -521 -4414 now to 
place a BankAmericard or Master - 
charge order. This is our 24 hour 
phone to our order department and 
only orders may be processed on this 
line. To order in Michigan or outside of 
the U.S. dial 313- 994 -4441. 

Add $5.00 for U.S. shipping or $9.00 
for air UPS to west coast. Charge cards 
or money orders only please. Interna- 
tional orders invited. Michigan resi- 
dents add tax. Please write for 
quantity pricing. 
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BUILD 

Biorhythm 
Clock 
Pred ict your 
good and bad days 
Unique digital clock keeps track of your biorhythm curves 
and determines your physical, intellectual and sensitivity peaks 

FRED BLECHMAN, K6UGT 

MANY BOOKS AND ARTICLES HAVE BEEN 

published describing "biorhythms" -life 
cycles -and their effects on accidents, 
illness and interpersonal relationships. 
Various devices for computing biorhythm 
cycles are available, from electronic cal- 
culators to complex gear- driven circular 
slide rules. Some people pay considerable 
sums for computer printouts describing 
and analyzing their biorhythm cycles. 
These printouts require constant updat- 
ing, or are difficult to interpret, or both! 

The Biorhythm Clock described here 
can be built for under $30. Set the clock 
just once and it will continuously display 
your physical, emotional and intellectual 
biorhythm curves in digital form without 
any further attention from you. No cal- 
culations, tabular listings, slide rules, 
templates or computer printouts are 
needed! All that is necessary is about 7 

watts of 117-volt 60 -Hz AC power, or as 
much as a small nightlight. 

What are biorhythms? 
Biorhythm researchers claim to have 

statistically determined that, starting 
from birth, humans have built -in biolog- 
ical "clocks" that vary their physical, 
emotional and intellectual capacities dur- 
ing regular repeated cycles. Figure 1 

shows these cycles. They are convention- 
ally represented as sinewaves of varying 
lengths -a 23 -day physical cycle(P), a 
28 -day emotional or sensitivity cycle(S) 
and a 33 -day intellectual cycle(I). These 
cycle lengths apparently have been veri- 
fied by independent researchers at differ- 
ent times and locations, and with differ- 
ent human subjects. The actual cycle 

amplitudes (or heights) have no signifi- 
cance; the curves are intended only to 
represent the day -to -day variation. 
Above- the -line days are said to be "high" 
or "discharge" days, below- the -line days 
are "low" or "recharge" days, and the 
line -crossing days are termed "critical." 

These curves can be interpreted briefly 
as follows: 

Physical- Energy, vitality and endur- 
ance during the first 11' /2 days; fatigue, 
less reserve power and less energy during 
the last 11'/2 days. 

Sensitivity (or Emotional)- Optim- 
ism, cheerfulness and cooperation during 
the first 14 days; overly sensitive, moody, 
irritable and negative the last 14 days. 

Intellectual -Clear thinking, good 
memory, alert, analytical, creative and 
ambitious for the first 160/2 days; diffi- 
culty in making decisions, poor concen- 
tration, illogical, forgetful and mentally 
lazy during last 160/2 days. 

Critical Days -These are the unsettled 

"switching" days. On these days you 
should be on guard against acc d. its, 
especially when the physical and s. nsi- 
tivity cycles are both critical on th1 s ime 
day. 

Although the foregoing is an over: rn- 

plification, our intent is only to surnrar- 
ize the biorhythm concept for those unac- 
quainted with it so that the purpose u the 
Biorhythm Clock can be better ur. ier- 
stood. 

How it works 
Figure 2 shows the relative electronic 

simplicity of the Biorhythm Clock. Three 
sets of conventional TTL 7490 decade 
counters together with 7447 decoder 
drivers and segment resistors are used to 
light the red, green and yellow :.e. en- 
segment digital LED displays. Each set 
of digits is wired so that the displays are 
reset to 00 at the proper point in their 
cycle count. An MM5316 clock IC 
counts down from the 60 -Hz line in lLl to 
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All resistors are '/. -watt, 10% 
R1 -R42 -330 ohms 
R43- 100,000 ohms 
R44 -220 ohms 
C1 -C3 -1000 MF, 16 volt, electrolytic 
C4 -220 NF, 10 volt, electrolytic 
C5 -10 .F, 10 volt, tantalum 
C6- C12- .01 -MF disc 
Dl-D4-1N4001 1A, 50 volt, silicon 

rectifier 
D5- D7 -1N914 diode 
LED 1 -red, jumbo light- emitting diode 
Q1, Q2- 2N2222 NPN switching transistor 
IC1-106-7447 BCD -to- seven -segment 

decoder /driver 
IC7 -IC12 -7490 decade counter 
IC13 -7421 dual 4 -input AND gate 
IC14 -7805 5 -volt regulator 

PARTS LIST 
IC15- MM5316 digital alarm clock 

(National) 
T1 -6.3 -volt 1.2A -amp transformer; 117 

VAC 60 -Hz primary 
DSP1, DSP2 -red .3 -inch common anode 

LED display (MAN -72 or equiv.) 
DSP3, DSP4 -green .3 -inch common 

anode LED display (MAN -52 or equiv.) 
DSP5, DSP6- yellow .3 -inch common 

anode LED display (MAN -82 or equiv.) 
S1- S4- normally open pushbutton switch 
Misc.- Hookup wire for the switches and 

jumpers, line cord, heat sink for IC14. 
The following items are available from 

Optoelectronics, Inc., Box 219, 
Hollywood, FL 33022: 

Kit BC -P: Complete parts kit, $29.95. 
Kit BC -PCB: Printed -circuit boards, 

drilled, etched, solder -plated and silk - 
screened with component locations, 
with three -color metal -foil self- adhesive 
biorhythm curve decal, $9.95. 

Kit BC -S: All IC and display sockets, 
MM5316 40 -pin socket; complete set, 
$4.95. 

Kit BC -C: Custom -made cabinet, with 
predrilled holes includes hardware. 
Smoke -gray base, with clear, white or 
black cover (please specify cover color), 
$9.95. 

Kit BC -A: Completely assembled and 
tested Personal Biorhythm Digital Clock, 
with 90 -day warranty, $64.95. 

Add $2 per order for shipping and 
handling. Florida residents add state 
and local sales tax as applicable. 

a I -Hz digit- setting output at pin 39 and 
a once -a -day all- digit- advance output 
(alarm) at pin 25. Since the biorhythm 
count changes only once a day, the 
MM5316 eliminates the need for a whole 
string of digital dividers to count the 
5,184,000 cycles entering the unit from 
the power line in one day. 

The 7490 counters advance only on a 

negative -going pulse, and transistors Ql 
and Q2 invert the positive -going outputs 
at pins 25 and 39 to provide an almost 
direct path to ground for the 7490 pin 14 
inputs. Also, because the MM53I6 out- 
puts provide insufficient current, tran- 
sistors QI and Q2 are necessary to relia- 

bly drive the counters directly. 
The normally open pushbutton 

switches are used initially to enter the 
digits of your personal biorhythm count 
on the day you set the clock. When a 

pushbutton is pressed, the 7490 to which 
it is connected advances one count per 
second. At the same time, the red dis- 
crete LED lights. This serves as a blink- 
ing activity indicator and also, as you will 
see further on, as a simple, visual switch 
debouncing device and alarm- setting 
timer. 

Diodes D5, D6 and D7 isolate the 
digit -pair setting circuits from each oth- 
er. Once a day, transistor QI is driven 

into saturation by a positive output from 
pin 39 of the MM5316, grounding pin 14 

of the units digit of each digit pair and 
advancing each pair by one count. The 
FAST switch, directly connected to pin 34 
of the clock IC, allows you to advance the 
clock IC so that the output from pin 25 
occurs at the correct time each day. 

Power from the AC line is isolated by 
step -down transformer TI, so no high 
voltages appear at any of the circuit 
points and there is no shock hazard. The 
low AC voltage is fullwave bridge- recti- 
fied, then regulated and filtered by a 

conventional 7805 IC and electrolytic 
capacitors CI, C2 and C3. Transient 
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suppression is accomplished with .0l -µF 
disc capacitors at the power inputs of all 
the 7490's, and with electrolytic capa- 
citor C4 and tantalum capacitor C5 
bypassing the regulated DC supply line. 
A 60 -Hz signal directly off the trans- 
former secondary is conditioned for pin 
35 of the MM5316 by resistor R43 and 
capacitor C7. Unregulated DC power is 

tapped off ahead of the regulator to drive 
the displays, the clock IC and the discrete 
LED; regulated power is used only for 
the TTL IC's. Although the MM5316 
requires a minimum of 8 volts, since only 
a limited number of functions are used 
(only 8 pins out of 40 are used), it works 
well even below the unregulated 6.5 volts 
used here. 

The digit -pair reset circuits are unique 
and need some explanation. Convention- 
ally, the 7490 IC's, wired as shown, each 
count from 0 to 9 and then reset to 0 on 
the next count. They count in BCD 
(Binary -Coded Decimal). The "carry" 
from pin 11 of the least- significant (unit) 
digit in each pair triggers input pin 14 of 
the tens digit with a negative -going pulse 
when the unit digit resets to 0. Left alone 
in this manner, the digits would count to 
99 and then reset to 00 on the next 
count. 

However, for biorhythm counting, it is 
necessary to "break" the count at differ- 
ent points. The two red digits (physical 
curve) use a total count of 23; the green 
digits (sensitivity curve) use a count of 
28; and the yellow digits (intellectual 
curve) need a total count of 33. For 
circuit simplicity, a count sequence was 
used that starts at 00 instead of the 
conventional 01 used in biorhythm count- 
ing. Therefore, the physical -curve count 
(the red digits) runs from 00 to 22 and 
resets to 00 on the 23rd count. Similarly, 
the green sensitivity digits and the yellow 
intellectual digits count from 00 to 27 
and 00 to 32, respectively. 

A single inexpensive 7421 dual four - 
input AND gate accomplishes this count 
sequence by combining the proper BCD 
outputs of the counters and resetting the 
counters at the correct count. (See Fig. 
2.) For instance, when the physical -curve 
count is reset, BCD outputs representing 
the decimal number 23 ( "2" from the 
tens digit, together with "2" and "I" 
from the units digit) are fed to IC13 -a. 
The output of IC13 -a goes high on the 
23rd count; this instantly resets both 
7490's to 00 through pins 2 and 3. Simi- 
larly, the intellectual -curve count is reset 
to 00 on the 33rd count by a "2" and "1" 
from each digit, combined in IC13 -b to 
provide a positive pulse to pins 2 and 3 of 
ICI1 and IC12. Reset is simplified for 
the sensitivity -curve digits; each 7490 has 
a built -in AND circuit requiring both 
pins 2 and 3 to be high for reset. There- 
fore, the "2" BCD output of the tens 
digit triggers one reset pin high on each 
7490, and the "8" BCD output of the 
units digit triggers the other reset pin 

high, thus driving the count back to 00 on 
the 28th count. 

The blinking LED 
The blinking LED is not only an activ- 

ity indicator, pulsing once per second, but 
it serves other important purposes. When 
the LED is on, the collector of transistor 
Q2 is essentially grounded. This also 
means that if any of the pushbutton 
setting switches are operated at this time, 
contact bounce advances the digits errati- 
cally, since each bounce resembles a 
negative -going pulse to the counters. Of 
course, debouncing circuits could be used 
for each switch. However, it's far less 
complicated to open or close the setting 
switches when the blinking LED is off, 
since during that period the transistor 
collector is high and unable to ground the 
counter inputs. 

The blinking LED can also be used for 
visually counting the seconds when you 
set the daily changeover time of the Bio- 
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rhythm Clock. This is covered in the 
setting instructions. 

Incidentally, don't be alarmed at find- 
ing no base, biasing or pull -up resistors 
used with switching transistors Ql and 
Q2. Since pins 25 and 39 of the MM5316 
are current- limited internally by their 
MOS nature, there is no danger of over- 
driving the transistors. 

Construction 
Two single -sided circuit boards are 

used. The main board contains all parts 
except the displays, switches and trans- 
former. The display board, which is 
placed almost vertical to the main board, 
contains three pairs of different -colored 
seven -segment readouts. Of course, if you 
prefer, you can use readouts of the same 
color, but much of the effect and the 

correlation with biorhythm curves used 
to interpret the digits, will be lost For 
simplicity, each board is "stuffed" with 
parts and soldered independently, then 
they are joined using the 42 resistors 
projecting from the main board for phys- 
ical and electrical mating. 

Assemble the main board first. The 
foil pattern for the main board is shown 
in Fig. 3 and the component placement 
diagram is shown in Fig. 4. The e is 

nothing critical about the assembly se- 
quence, but it is wise to mount and solder 
the smallest parts first, then build L p to 
the larger ones. 

If you start with the 42 330 -ohm resis- 
tors, you'll be able to use the cli ped 
leads later as jumper wires. Bend one 
lead of a resistor at a 90- degree angle 
very close to the resistor body, and insert 
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this lead into the main PC board at loca- 
tion R I . Position the resistor body so the 
unbent lead sticks straight out from the 
edge of the PC board. Do the same with 
the other 41 resistors in locations R2 
through R42. Solder each bent lead to 
the foil side of the board, then cut off and 
save the excess leads. All the resistor 
leads extending from the PC board edge 
should be approximately parallel and 
equally spaced to mate with the display 
board. 

Install the excess clipped resistor leads 
in the 22 jumper positions shown on the 
main PC board. Using pliers, bend the 
wire to fit between the holes, insert in the 
board, solder and clip off the excess with 
a wire cutter. Insert and solder the other 
resistors, then power diodes DI D4 and 
signal diodes D5 D7. Make sure that the 
cathode (band end) of each diode is 
oriented as shown. 

Next, install the sockets; note that 
there are three sizes. Insert them in the 
proper hole pattern and bend over diag- 
onally opposite leads to hold the socket in 
place while soldering. Use a magnifying 
glass during assembly if possible. If not, 
examine with a magnifying glass to check 
that there are no solder bridges between 
pins or circuit paths, and that the pins are 
properly soldered to the circuit. If you do 
not use sockets, solder in all the IC's 
except the MM5316. The notch, indent 
or dot marked on an IC designates the 
pin 1 end. 

Solder the small capacitors into the 
main board, observing polarity for capac- 
itors C4 and C5. Insert and solder the 
two transistors, being very careful that 
each lead is in the proper hole. Next, 
install voltage regulator IC14 and attach 
the heat sink by pushing it down over the 
regulator until it snaps into position. 
Solder electrolytic capacitors Cl, C2 and 
C3 to the PC board, making sure the 
polarity is as indicated. Set the main 
board aside for a while. 

Assemble the display board next. The 
foil pattern of the display board is shown 
in Fig. 5 and the parts layout is shown in 
Fig. 6. Solder the sockets into the display 
board, again being extra careful to avoid 
solder bridges or bad solder joints. If you 
don't use sockets anywhere else in this 
project, you should use them here, since 
unsoldering an inverted digit, or one with 
a dim or dead segment, can be a real 
chore. Using sockets also lets you inter- 
change colors and test digits. Finally, be 
sure to insert the discrete red jumbo LED 
with the "flat" (cathode) in the hole to 
the right. 

Mating the main board with the dis- 
play board can try your patience and 
dexterity unless you use a simple trick. 
Looking down on the main board, trim 
the projecting resistor leads so that their 
length tapers from one end of the main 
board to the other. You can then insert 
the longest resistor lead into the first 
display -board hole (make sure the foil 

side of the display board faces the main 
board), then the next shortest lead into 
the next display -board hole, and so on. 
When all 42 resistor leads are inserted 
into the display board, gently rock the 
display board toward the main board 
until the two boards almost touch along 
their common edge. Solder the resistor 
leads to the foil side of the display board, 
and clip the excess leads from the front of 
the display board. Run insulated wire 
leads from points A and E on the main 
board to points A and E on the display 
board, snaking the wires between parts. 

The display board is now approximate- 
ly at a right angle to the main board and 
ready for mounting in an appropriate 
case. A plastic pre -drilled case is avail- 
able from the parts supplier listed in the 
parts list. Because the front panel of this 
case slopes back slightly at a 79- degree 
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angle, you'll have to flex the display 
board back slightly to match the slope of 
the case. Be gentle, since it is possible to 
crack one of the segment carbon -resistor 
bodies if you overdo it. 

The switches are wired to points B, C, 
D, F, G and H on the main PC board (see 
Fig. 4). Mount the switches on the cabi- 
net back, with the P switch behind the left 
side of the PC boards (directly behind the 
large capacitors), the s switch in the 
center of the back, and the I switch on the 
right side. The FAST switch mounts above 
the p switch. 

Feed the line cord through the cabinet 
back, and knot it near the end to act as a 
strain relief. Mount the transformer on 
the cabinet back, then wire the trans- 
former primary (black wires) directly to 
the line cord. Solder and tape to prevent a 
shock hazard. The connections for the 
transformer secondary (green wires) are 
soldered in the main PC board at the AC 
In location. 

UISP4 

E 

[nps} 
T 

DISP6 

TO 
1342 

If you used sockets, insert all IC's and 
displays, observing the proper orientation 
of pin 1 of each IC. The red digits go on 
the left, the green in the center and the 
yellow on the right. The decimal point, 
visible even on an unlighted display, 
should be at the bottom. If you did not 
use a socket for the MM5316, you can 
solder it directly to the PC board now. It 
is not necessary to solder the pins to pads 
that do not have a trace going to them, 
since most of the MM5316 pins are not 
used in this application. Make sure that 
pin 1 is at the right rear corner of the PC 
board. This is a MOS (Metal Oxide 
Semiconductor) device and easily 
damaged by a static charge. Leave the 
unit in its conductive foam carrier until 
you're ready to use it. For completely 
safe handling, use a grounded (or bat- 
tery- operated) soldering iron and a 
ground strap through a 1- megohm resis- 
tor attached to your wrist. The final 
assembly step is to install the PC boards 
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do not advance when the pushbuttons are 
pressed and the LED stays on, this means 
the clock IC alarm pin is active, ground- 
ing the 7490 unit counters through tran- 
sistor QI. Just hold down the FAST push- 

button for two or three seconds to clear 
this condition. 

Now you must decide the time you 
want your digits to advance each cay- 
midnight, noon, 8 AM? The choice is up 
to you, but around midnight is the most 
usual time. The time you choose ceter- 
mines the next and final steps in setting 
clock. Hold the FAST pushbutton down 
until all three digit pairs advance s mul- 
taneously. This could take as long as 23 

seconds, depending on the random :urn - 
on clock IC alarm and real -time settings. 
(Since these settings cannot be read, no 
control is provided.) Activating t FAST 

switch causes the clock IC real tinte to 
advance one hour per second, until it 
coincides with the alarm time. At this 
point, the alarm positive output turns on 
transistor QI, the three units digit:. ad- 
vance one count and your biorhythm 
count is displayed for the start of "to- 
day." 

Releasing the FAST switch cat ie! the 
clock IC to count in real time; the alarm 
output at pin 25 of the MM5316 will 
remain active for an hour, then iarl off 
and repeat 24 hours later, advancini: the 
digits one count. However, you car ad- 
vance the clock time one hour per so :ond 
by holding down the FAST switch, Inc ving 
ahead through "today" for as many 
hours as you desire. For example, if you 
set the clock at 4 PM and you want it to 
change at midnight each day, becatse 4 

PM is 16 hours past midnight, yon lave 
advanced 16 hours into "today." Ft ere- 
fore, when the digits have advanced c nce, 

which brings them up to "today's" cc tint, 
just continue to hold the FAST s% itch 
down for 16 more seconds, using the 
blinking LED to count the seccnds. 
When you release the switch, the clock 
IC will count at normal speed anc. in 
around eight hours (in this example, 
around midnight) all digit pairs will 
advance by one, and you'll be into 'to- 
morrow"! R -E 

EIA urges standardized CB call 
signals 

A simple standardized selective call sig- 
nal system has been urged by the Commu- 
nications Division of the Electronics Indus- 
tries Association. The system could be built 
into new radios or added to existing sets. 

Used for many years in land me bile 
radios, selective calling is a system in w itch 
a receiver remains silent during channel 
monitoring and is then triggered by a 

preset tone or tones to respond to a specif- 
ic call intended for that receiver alone. 

When CB was young, selective calling 
systems were a standard feature. Lately, 
however, interest has been revived, du! to 
recent solid -state innovations and o' her 
technological advances, plus the e'er - 
present problem of CB channel overcro Nd- 
ing. 

into the cabinet base. 
"Smoke test" the Biorhythm Clock by 

plugging it into the 117 VAC line. All the 
displays should light, but some segments 
may not operate until the switches are 
used. The numbers displayed will be 

random. The red front -panel discrete 
LED should blink once each second. 

Operate the pushbutton switches one at a 

time. When the P switch is depressed, the 
left -hand pair of digits should count up 
once per second to 22, then to 00 and 
then count up again. The s switch should 
make the center digits count from 00 to 
27 and repeat; the t switch advances the 
right -hand digits from 00 to 32 and 
repeats. If the numbers seem to jump 
ahead when you close or open the switch, 
this is normal. To prevent this, open or 
close the switch when the blinking LED 
is off. Now close the FAST switch; it may 
take as long as 23 seconds, but within 
that time all the digit pairs should 
advance by one count. This operation 
should repeat every 24 seconds as long as 

this switch is closed. If the P, S or t 

switches do not advance their respective 
digits, close the FAST switch for two or 
three seconds and try again. 

Setting and using 
The graph on the front cover of Radio- 

Electronics shows all three biorhythm 
curves combined on a single 0 -to -32 -day 
layout. Each space between the lines 
represents a day, and each line indicates 
midnight, with the left -hand line at each 

space representing the beginning of each 
day. Day 0, for example, starts at mid- 
night and ends at the beginning of day I. 
The last day of each cycle is followed by 
the 0 -day of the same curve, since these 
curves are said to be exactly repetitive 
throughout one's lifetime. Your time of 
birth can even be approximated, and your 
curves would shift to the right by that 
part of a day; if you were born at noon, 
your curves would start in the center of 
space 0. 

After the Biorhythm Clock has been 

set, you will then be able to glance at the 
digits displayed at any time and simply 
refer to the curves to see where you are 
that day on each curve! Each curve in the 
graph on the front cover is represented in 
a different color. Simply cut out the 
graph and paste it on top of the cabinet 
for quick, easy reference. 

To determine the initial settings for the 
digits, you have to determine the number 
of days from your birth to the present 
and divide by 23, 28 and 33 to obtain 
your personal "P," "S" and "I" curve 
position for that day. Once this informa- 
tion is entered in the Biorhythm Clock, 
one count is automatically added each 
day that is even correct on leap years all 
the way to the year 2000 and beyond. 

To count the total number of full days 
you've been alive, start with the full 
years since your birth date and multiply 
by 365. Add the number of leap year 

days during those years; every year divis- 
ible by 4 (such as 1976) is a leap year, 
except for years divisible by 100, such as 

1800 and 1900. However, years divisible 
by 400, such as 2000, are leap years. This 
compensates for the difference between 
the length of the common and astronom- 
ical years. Now add the days of each full 
month, being careful to get the right 
number of days in each month. Add to 
this the number of days in the parts of a 

month. You now have a total days figure, 
excluding the setting day, which will be 

added in the setting procedure. 
Divide by 23; the result will be a full 

number and a remainder. The full num- 
ber represents the completed cycles 
you've already experienced; the remain- 
der is yesterday in your present cycle. 
Enter this remainder on the "P" (red) 
digits. Do the same for the "S" (green) 
curve by dividing by 28, and divide by 33 

to obtain the "I" (yellow) count entry. 
For example, suppose today is July 2, 

1977, and you were born July 23, 1927. 
Start by calculating the number of days 
in the full years: 1928 -1976, inclusive = 
49 years X 365 = 17,885 days. Next 
come the leap year days: 49 divided by 4 

equals 12 days (eliminate the remain- 
der.) Now calculate the number of days 
in the full months between the day you 
were born and January I, 1927 (the 
beginning of the first full year): 153 days 
(August through December.) Don't for- 
get to add the number of days in the full 
months between the last full year and 
today's date: 181 days (January through 
June.) Lastly, calculate the number of 
days in the partial months between the 
day you were born and the last full 
month: 9 days (July 23, 1927 and July 
31, 1927.) Don't forget the number of 
days between the last full month and 
today's date: I (July 1, 1977.) Add all the 
days and you will discover that you have 
been alive 18,241 days. 

Note that the total number of days is 

one less than the actual number of days 
of your life, since the day of setting was 
not included. This is the number you 
must use, since you will add one day 
when you set the clock. 

Now, divide 18,241 by 23, 28 and 33. 
Since 18,241 divided by 23 is 793 with a 

remainder of 2, the "P" initial setting is 

2. (Note: If you use a calculator, the 
answer is 793.08695. Multiply the deci- 
mal portion by the divisor -in this case, 
23 -which gives .08695 X 23 = 
1.99985, or 2 days.) Similarly, dividing 
18,241 by 28 gives an "S" setting of 13, 

and dividing by 33 yields an "I" setting 
of 25. 

Set these "P," "S" and "I" numbers 
into the Biorhythm Clock, remembering 
to press and release the setting switch 
only when the blinking LED is off, or the 
digits will jump ahead. If this happens, 
just repeat the operation. Each pair of 
digits are set separately, and do not 
interact with any other pair. If the digits 

www.americanradiohistory.com

www.americanradiohistory.com


An old technique, now applicable to TV broadcast and reception, 
promises vastly improved reception for many viewers 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

ALMOST FROM THE VERY BEGINNING OF TV BROADCASTING, SOME 
television viewers have been plagued with a number of reception 
problems. The most common are 

Ghosts caused by multipath reception 
Co- channel interference 
Adjacent -channel interference 
Critical antenna orientation 
Fading and weak -signal areas 

An announcement, last April 6, that the FCC had amended 
its rules to permit the use of right -hand circular or elliptical 
polarization for TV broadcast transmissions almost stood the 
TV broadcast industry on its ears. The reason for the excite- 
ment is that circular polarization -used for about 10 years in 
FM broadcasting- appears to be the solution to the problems 
listed above. 

In its rulemaking notice, the FCC noted that horizontal 
polarization, the standard for TV broadcasting since 1941, 
"was inappropriate for minimizing such problems as reflections 
(ghosts), spotty coverage (canyon effects) and multipath inter- 
ference. Also, horizontal polarization requires critical antenna 
orientation for maximum signal reception and minimum distor- 
tion." 

Before looking into circular polarization (CP) and how it 
makes possible the many promised advantages, let's take a look 
at horizontal polarization (HP) as used in the U.S. and vertical 
polarization (VP) as used in England and parts of Europe. 

Polarization 
Radio waves are composed of electric (electrostatic) and 

magnetic fields that are at right angles to each other and 
perpendicular to the direction of wave travel (Fig. 1). The 
polarization of a given antenna corresponds to the direction of 
the electric field. Thus, an antenna radiator oriented horizon- 
tally radiates horizontally polarized waves. When the electric 
field is vertical the radiator is vertically polarized. It is for this 
reason that antennas are referred to as being horizontally polar- 

ONE 
WAVELENGTH 

DIRECTION OF 
PROPAGATION 

ELECTRIC 
FIELD 

MAGNETIC 
FIELD 

V 
OBSERVER 

FIG. 1- ELECTROMAGNETIC WAVES are composed of electric and 
magnetic fields that are perpendicular to each other. 

ized or vertically polarized. Figure 2 shows how a hypothetical 
observer might see approaching vertical and horizontally polar- 
ized radio waves. 

Note that the amplitude of the electric field goes through 
zero once every half -wavelength. A receiving antenna oriented 
horizontally in the plane of the electric field, extracts energy 
from that field. However, that same receiving antenna is incap- 
able of extracting energy from the same electric field when it is 
oriented at right angles to it. Thus, the strength of the signal 
generated in the receiving dipole depends on the dipole's orien- 
tation. For the best reception of a horizontally polarized signal, 
we need an antenna that is horizontal and perpendicular to the 
direction of propagation. The more the antenna deviates from 
the horizontal, the greater the signal loss. The signal at the 

V 
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OF 
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HORIZONTAL ELECTRIC FIELD 
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DIRECTION 
OF 
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FIG. 2- POLARIZED ELECTROMAGNETIC WAVES. Vertically polarized 
wave is shown in a. Horizontally polarized wave is shown in b. 

antenna terminals drops to zero when the antenna is vertical. 
Circular polarization results when two radiators -one hori- 

zontally polarized and the other vertically polarized -are fed 
with the same RF signal. When the signals driving the two 
radiators are 90- degrees apart, the generated field has constant 
magnitude and rotates clockwise or counterclockwise, depend- 
ing on whether the horizontally polarized wave leads or lags the 
vertically polarized wave. A counterclockwise rotating field is 
said to be left -hand polarized. Conversely, a right -hand polar- 
ized signal rotates clockwise (as viewed toward the direction of 
propagation. See Fig. 3.) 

Advantages of circular polarization 
l -A dipole antenna in a circularly polarized field intercepts 

a constant level of signal regardless of its orientation -be it 
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FIG. 3 -RIGHT -HAND POLARIZED WAVE appears to rotate clockwise as 

viewed toward the direction of propagation. 

vertical, horizontal or at any angle between 0 and 90 degrees. 
Thus, circular polarization is compatible with the horizontally 
polarized outdoor antenna, the collapsible whip built into many 
portable and table model sets and the "rabbit ears" that may be 
oriented at almost any desirable angle. Figure 4 shows how the 
three common types of TV receiving antennas are equally 
receptive to components of a circularly polarized signal. 

2 -A circularly polarized receiving antenna is almost totally 
immune to reflected multipath signals and to co- channel signals 
arriving from the rear of the antenna. A right -hand circularly 
polarized antenna responds only to right -hand circularly polar- 
ized radiation and is practically immune to the pickup of left - 
hand polarization. This characteristic of circular polarization 
offers a great reduction in ghosting from multipath reflec- 
tions- theoretically as much as 25 dB when both receiving and 
transmitting antennas are circularly polarized. 

The reason for this is that reflections from a flat surface 
cause a reversal in the direction of rotation of the electric field. 
As Fig. 5 illustrates, a circularly polarized signal with right - 
hand rotation, when bounced off a flat surface, produces a 
reflected wave with left -hand rotation. The horizontally polar- 
ized receiving antenna will be energized by both the direct and 
reflected waves and cause a ghost in the picture. On the other 
hand, the right -hand CP receiving antenna responds only to the 
direct wave and rejects the reflected wave, so ghosting is elimi- 
nated. The photos in Fig. 6 are examples of the ghost- reducing 
capabilities of circular polarization. The photo on the left was 
taken when using horizontally polarized transmitting and 
receiving antennas. The right -hand photo was made at the same 
location a few seconds later using CP transmitting and receiv- 
ing antennas. Note the improvement made possible by circular 
polarization. 

Figure 7 shows why a circularly polarized receiving antenna 
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FIG. 4- CIRCULARLY POLARIZED WAVES can be received by three 
common types of TV antennas. 
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FIG. 5- CIRCULARLY POLARIZED ANTENNA reduces ghosts. 

LZED 

R 

FIG. 6 -GHOST REDUCING CAPABILITY is evident. The photo at ett was 
taken while using HP receiving and transmitting antennas. At rig i t -aken 
moments later, shows CP transmission and reception. 

does not respond to signals from the rear. An antenna des zned 
to receive a right -hand circularly polarized wave coming 'rom 
the front will view a similarly polarized wave coming fro the 
rear as having left -hand polarization. When the antenna in 

Easton is oriented to receive the Middletown station, i t. Jack 
will see the co- channel Centerport signal as having le. -hand 
polarization and will reject it. Typically, a Yagi or log- ie-iodic 
receiving antenna has a front -to -back ratio of 15 to 2C cB. A 
CP antenna can have a front -to -back ratio as great as 40 IB. 

Axial ratio 
In practice, a CP antenna with perfect circular polarization 

does not exist. Instead, the rotating electric field is an e lipse 
that can be represented as two counter -rotating circular Polar- 
ized signals as in Fig. 8. The ability of a CP antenna to reduce 
ghosts caused by reflections is determined by a factor calle ; the 
axial ratio. This is defined as the ratio of the major axis E ) of 
the polarization ellipse to the minor axis (E2). 

Figure 8 -a shows the development of a circularly pclaized 
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FIG. 7- FRONT -TO -BACK RATIO of circularly polarized receiving -D+Iten- 

na can be 20 -dB greater than a horizontally polarized receiving a I t ma. 
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wave consisting of a large right -hand component and a very 
small left -hand component. The axial ratio increases toward 
infinity as the right -hand polarization component decreases and 
the left -hand component increases. In Fig. 8 -c, the left- and 
right -hand components are of equal amplitude and the axial 
ratio is infinity. (In these examples, the polarization ratio Ev/ 
EH is unity; where Ev is the vertical component and EH is the 
horizontal component.) Figure 9 shows the relationship be- 
tween the axial ratio and ghost reduction. 

l Aik8H 
POL 

LH 
POL 

LH 
POL 

LH POL , 

b 

C 

POLARIZATION RATIO = EH 

AXIAL RATIO = 
ÉZ 

FIG. 8- ELLIPTICAL POLARIZATION is a combination of two circularly 
polarized signals. 

Fringe -area performance 
When circular and horizontally polarized receiving antennas 

of the same relative efficiency and gain are compared, the CP 
model will develop about twice the received power at its termi- 
nals. This additional terminal voltage can mean a reduction in 
snow in fringe areas or an increase in coverage -particularly to 
sets employing built -in antennas or rabbit ears. 

The broadcaster and CP 

The maximum ERP (Effective Radiated Power) of a TV 
station is controlled by the FCC. The reference antenna is a 
horizontally polarized linear dipole. Since half the power in a 
circularly polarized transmission is horizontally polarized and 
half vertically polarized, a TV broadcaster must double the 
transmitter power or install antennas having twice the gain of 
the original horizontally polarized antenna. This insures that 
when a station converts to CP, the same signal strength will be 
developed in a properly oriented receiving antenna. 

Thus, stations converting to CP must put the total authorized 
ERP into both vertical and horizontal polarization. This is done 
by increasing antenna gain or transmitter power output, or a 
combination of increased power and antenna gain. 

CP and the viewer 
What can you, as a TV viewer, expect when local stations 

convert to circular polarization? 
1. Greatly improved reception in areas where rabbit ears 

and monopole VHF antennas and loop and bow -tie UHF 
antennas are common. Received signals will be 3.8 dB 
stronger. 

2. Viewers that have good roof -top antennas may not 
notice a change in the reception. However, there will be 
an average 3.25 -dB increase in received signal strength. 
If ghosting is a problem, the interference will still exist 
when the station converts to CP. Note well that when 
ghosting exists, it will be reduced 10 to 20 dB with CP 
transmitting and receiving antennas. 

3. On many superior HP receiving antennas -those on 
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FIG. 9 -AXIAL RATIO versus ghost reduction. 
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towers or high buildings, in the clear and away from 
obstructions and reflective surfaces -there may be no 
measurable difference in the signal voltage developed on 
CP and HP receiving antennas. 

4. If you are bothered by automobile ignition interference, 
the change to CP transmission, reception, or both may 
not help. Ignition interference has a semi -random polari- 
zation with a dominant vertical component. When the 
receiving antenna is close to the ground -as in many 
mobile and portable TV installations -the increase in 
signal strength due to the vertical component of the CP 
transmission may result in a substantial improvement in 
the signal -to- interference ratio. 

CP in your area? 
When you can expect CP in your area is a difficult question. 

The TV broadcaster who converts to circular polarization will 
be serving essentially the same audience as before the conver- 
sion. His major advantage will be improved coverage in areas 
where portable antennas are most common. The estimated 
average cost of converting to circular polarization is around 
$500,000. For this reason many broadcasters will not make the 
change until forced to do so by competition or until such time as 
the cost can be incorporated in an engineering upgrade of trans- 
mitter or antenna. Most likely many of the early conversions 
will be made by educational and non -commercial TV stations. 

Who is using circular polarization? 
WLS -TV (7) Chicago, IL -Has been using circular polariza- 

tion under temporary authorization for nearly two years. WLS- 
TV is likely to be the first to be licensed for CP transmissions of 
TV signals. 

KLOC (19) Modesto, CA -On the air. 
WPBT (2) Miami, FL- Non -commercial educational station. 

Early fall; September target date. 
KYBU -TV (11) Provo, UT- Non -commercial educational 

station. Early fall. September target date. 
WRAL -TV (5) Raleigh, NC -Will begin CB transmissions 

within a year. 
WTTV (4) Indianapolis, IN -Will begin using CP in late 

1977. 
XETV (5) Tijuana, Mexico -Within a year. 

Receiving antenna types 
The basic CP receiving antenna is crossed vertical and hori- 

zontal dipoles fed in quadrature. Another simple type consists 
of two V- shaped dipoles fed 90 degrees out of phase. Gain -type 
CP may consist of crossed Yagis or crossed log -periodics such 
as the JFD XCP -80. Several types of CP transmitting antennas 
are being made by RCA, Jampro and Harris. Most manufac- 
turers of TV receiving antennas are developing circular polar- 
ized models and it is quite possible that several will be in 
production before this article appears. R -E 
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ROUNDUP 

Part II 

Digital 
Clock Kits 
For Your Car 
LAST MONTH WE DISCUSSED MOBILE ELECTRONIC DIGITAL 
clocks in general -their features and characteristics. A Com- 
parison Chart presented specific information about the various 
clocks, which are available in either kit or ready -to- install form. 
This month we'll comment, in alphabetical order, on all the 
clocks built or studied for this report. Refer to the chart in last 
month's article for the manufacturer or distributor's suggested 
prices: 

Alpha 
This is the smallest six -digit car clock in a case offered in kit 

form, and is very simple to build. Most of the parts are on one 
small PC board, and a preassembled display connects directly 
to it with 13 short bare jumper wires that mate the board and 
display physically and electrically. The attractive natural - 
aluminum case can be painted to match your vehicle interior, 
and the small size makes it easy to locate under the dash- 
board. 

The small calculator LED digits are enlarged by a red plastic 
magnifier included with the case. Because of the small LED's, 
the MM5314 is used to drive the segments directly, eliminating 
at least seven resistors and transistors. Also, the digit driver 
transistors are run without any resistors, saving more parts. The 
crystal timebase uses two IC's to count down to 60 Hz from a 
6.5536 -MHz crystal. Voltage reversal and transient protection 
is provided by several diodes and capacitors. A HOLD switch can 
be added from clock IC pin 13 to ground if you want to set this 
clock to the second. Alpha Electronics, Box 64726, Dallas, TX 
75206. 

Applied Marketing 
The model LC- 100 -series clocks are the only liquid crystal 

display units found in researching this article. The model LC- 

MA- 1003's XTAL OSCILLATOR s 
calibrated at the factory. 

NEXUS PARTS, INSTRUCTIC N 

TONITRON TC-74 CB CONNVEft7- 
ER/CLOCK. 

OPTOELECTRONICS 2001 BOAFD. 
Leads mate with display board S.D. SALES CLOCK BOARD. 

RAMSEY DC -7 UNIT AND CA 'Si 
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THE NATIONAL MA -1003 "KIT," OPTOELECTRONICS CLOCK 
assembled except for switches. ready to drop into its case. 

QUEST CLOCK, PARTS LAYOUT. XANTECH 1811.00 CLOCK uses a 
lens- magnified display. 

101 is really a large- display five - function digital watch with 
constant readout. It can be attached directly to a dashboard 
with hook- and -loop Velcro (supplied), and removed for porta- 
ble use, since there are absolutely no wiring connections to the 
vehicle. Two internal watch batteries last more than a year. The 
brighter the surrounding light, the clearer the display -even in 
direct sunlight! You can set and program the timekeeping and 
calendar functions to display hours, minutes, seconds, month 
and date in various formats. The model LC-101 slips into a very 
stylish, transparent formed plastic holder (DS -99, $2) for desk 
top use. This holder is ingeniously designed to flex when the top 
is pressed, operating the clock's second /date command button. 

Model LC -104 is a portable in -dash model of the model LC- 
101. Models LC -102 and LC -I03 are the on -dash and in -dash 
wired models. They connect to the vehicle positive 12 volts and 
panel -light fuse -block points (using unique snap -on fuse clips) 
and also to ground. When the vehicle lights are turned on, a 
light built into the clock makes the display visible. 

Model DC -201 is the smallest mobile clock found in this 
survey -2.35 cubic inches. It is available with red or green 0.3- 
inch -high LED digits for the same price. An external "regula- 
tor" (actually, a series voltage- dropping resistor) is used with 
the model DC -201, but is contained in the case of the slightly 
larger in -dash model DC -202. 

The model VC -501 uses a bright fluorescent display, with a 
choice of red, green or blue filters, and can be connected to dim 
when the panel lights are turned on. No provision is made to 
display or "zero" seconds. The model VC -502 is the same unit 
with a case designed for in -dash mounting. 

All Applied Marketing clocks use time- setting switches 
accessible only through tiny holes in the front of the cabinet, to 
prevent tampering. A toothpick or other nonmetallic object is 

used to press the "hidden" switches. The brown or black cabi- 
nets have a leather -look and chrome -colored rim for an elegant 
appearance. 

The plastic display stand, complete with DC converter, is 

included free to retailers with the order of a demonstration 
model from Applied Marketing! 

Models LC -101 or LC -102 can be ordered postpaid for 
$44.95 from Scotty Sless, Electronic City, Inc., 4001 W. 
Burbank Blvd., Burbank, CA 91505. (California residents add 
sales tax.) Applied Marketing Corp., 808 Phoenix Dr., Ann 
Arbor, MI 48104. 

Audiovox 
This clock is unique in several respects. It is considerably 

smaller than most of the other cased clocks covered in this 
survey (5.6 cubic inches as compared to 8.4 cubic inches for the 
next smallest Alpha clock). It is provided with a mounting 
bracket, screws and self -stick pads for above- or below -dash 
mounting, as well as a black plastic housing frame for in -dash 
mounting, making it the most versatile for installation. Every- 
thing is packaged in formed styrofoam that slides into a beau- 
tiful windowed black, red and white carton -an especially 
attractive gift! 

This "Made in Japan" unit has extremely high parts density, 
very bright red digits and tiny time -setting switches on the front 
panel. A single decimal point between the hours and minutes is 

used in place of a two -dot colon. It blinks on for one second, 
then off for one second. Setting the minutes zeros the seconds 
count, so it can be set right to the second. The gold- colored 

front frame gives the clock a very rich look, but might contrast 
with the silver trim used in most car interiors. It is not offered in 
kit form. A recent Fingerhut Corporation mail -order catalog 
(11 McLeland Road, St. Cloud, MN 56395) offered this clock 
for $39.95 plus postage and handling. Audiovox Corp., 150 
Marcus Blvd., Hauppauge, NY 11787. 

Bullet 
The model MK -03 kit offers both real time and elapsed time 

in a 24 -hour format with six digits -hours, minutes and 
seconds. By using two clock IC's, real time is retained while 
elapsed time is displayed, and vice versa. The two clock IC's are 
presoldered one on top of the other, except for eight pins on the 
top IC. No switches are supplied, but by using six pushbutton 
switches and four slide or toggle switches, you can: Select and 
display either the real- or elapsed -time mode; advance either 
mode by increments of 1 minute, 10 minutes or 1 hour; display, 
set and enable an alarm time in either mode (including a 10- 
minute automatic repeat); reset to zero, or hold and start or 
restart in the elapsed -time mode. With a photocell and resistor, 
you can add automatic dimming. The alarm circuit requires a 
speaker, resistor and common transistor, not included. All other 
parts, including a timebase that uses a ceramic resonator 
instead of the more common quartz crystal, are supplied, and 
assemble onto three PC boards -timebase, display and clock. 
Packaging is left up to the builder, since so many options are 
available. Everything could fit nicely in a l'/2 X 21/2 X 4 -inch 
enclosure, and does fit very well in the Radio Shack No. 270- 
285 $3.95 case, with plenty of room for switches. 

The PC board assembly is straightforward, but interwiring 
between boards and switches shouldn't be attempted until the 
options are selected and the switches and assembled boards 
mounted. The instructions are very complete and clearly show 
the numerous options. Although intended for aircraft use on 14 
volts, it is perfectly usable at 12 volts. For 28 -volt aircraft use, a 
simple voltage regulator is shown in the instructions. 

This is an outstanding buy in a combined real- time /elapsed- 
time clock, and the only one covered capable of displaying 24- 
hour elapsed time in six digits without destroying the real 
time. 

The model MK -05 is the least expensive case -included kit in 
this report, as well as being one of the smallest. If you want it 
without the two -piece aluminum case (the chassis is white, the 
cover is black -wrinkle, and felt feet are included), the price is $3 
less. The case has ample room for the alarm speaker and 
switches. 

The assembled PC board and display are easily packaged in 
an even smaller enclosure if you desire. The nine -digit magni- 
fied calculator display is preassembled, and is connected to the 
main board with 17 wire jumpers that also provide physical 
mating. Unused digits 1, 4, and 7 result in spacing between the 
hours, minutes and seconds digits. The main board is not really 
crowded, even though it contains a Zener diode and hand - 
wound toroidal inductor for voltage spike and reversal protec- 
tion, the clock IC, the crystal oscillator, six digit- driving tran- 
sistors, and a few resistors and capacitors. Even the two resis- 
tors and transistor used with the alarm output are included -all 
you need to add is the small speaker and two switches. 

Only two wires are used to connect this clock to the vehicle. 
Since the whole clock, with the display on, draws less than 50 
mA from the battery, it's left on all the time. By pressing both 
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THREE OUEST MODULES: Power 
supply, clock, timebase. 

RAMSEY DC -7 PARTS LAYOUT. S.D. SALES, PARTS LAYOUT for 
the jumbo LED car clock. 

OPTOELECTRONICS DISPLAY. 

the fast and slow setting buttons at the same time, the display 
resets to 12 00 00, so this could be used as a six -digit elapsed 
timer, although real time is lost. Setting minutes zeros the 
seconds count. 

This small, easily assembled mobile alarm clock is an 
outstanding kit. Bullet Electronics, Box 19442R, Dallas, TX 
75219. 

CC & SS, INC. 

For the style- conscious clock fan, this unit comes with a 
Stewart -Warner instrument gauge case and custom green lens. 
The PC board and display are deeply recessed into the case to 
prevent outside light from washing out the display. A photocell 
mounted inside the front of the case prevents nighttime glare, 
and a unique ball- socket pedestal provides for mounting above 
or below the dashboard at almost any angle. 

This clock is "programmed" with an internal switch to the 
month, date, hour, minute and second, and can even command 
the display to switch between hours -minutes and month -date 
every two seconds. This is called "Mode II." Using the external 
switch, you can display seconds. Or, if set in "Mode I," the 
display shows hours and minutes, with the external switch 
controlling month -date or seconds display. All this is done with 
a digital watch IC packaged in a 40 -pin DIP package and 
powered by an AAA alkaline 1.5 -volt cell that draws less than 5 

µA in its timekeeping function, so the battery has almost shelf 
life! 

Assembly is relatively simple for a clock with so many func- 
tions. All the parts except the external switch and the photocell 
are mounted on a single -sided PC board that is precisely cut 
and grooved to fit in the gauge case. This compact design 
requires careful soldering and patience in installing the multi - 
pin fluorescent display. 

Only two wires are needed for installation in the vehicle 
(switched 12 volts and ground), since vehicle power is used only 
to light the display; the internal battery counts continuously, 
just like a digital watch. CC & SS, Inc., 2309 Santa Monica 
Blvd., Santa Monica, CA 90404. 

Concept 
The model AC -05 LED clock is available with either a 12- or 

a 24 -hour display (model AC -05 -1 is the 24 -hour version). 
Without a case ($2 less), it is called model AC -03 (12 hours) 
and model AC -04 (24 hours), and has a 2 -inch diameter for in- 
dash mounting. Shielded cable is provided to minimize RFI. 
Another version, with a recessed green fluorescent display in a 
stylish rectangular on -dash case, is the 12 -hour model AC -06 or 
the 24 -hour model AC -06 -01 for $34.95. 

Time -setting is accomplished by merely placing your finger 
tip between metal tips that project from the clock faceplate; the 
body capacitance advances the hours or minutes, depending on 
which contacts you touch. No provision is made to display or to 
synchronize seconds. Concept Enterprises, Inc., 1308 Wilshire 
Blvd., Los Angeles, CA 90017. 

Fairchild 
One of the new Solid State Technology Kits available from 

various distributors, this auto clock has its faults. The physical 
shape is hard to package in any standard cabinet; it appears to 
have been designed for in -dash mounting, even though no bezel, 
faceplate or housing of any sort is available from or recom- 

MN 

mended by Fairchild. 
The kit built for this report was housed in a 4- inch - ong, 2- 

inch inside -diameter plastic tube with a rectangular piece of 
plastic for a faceplate. The displays and switching transistors 
are operated at relatively high temperatures to achieve high 
brightness, which is bound to shorten component Iire. The 
crystal oscillator in the tested unit was touchy, and retuned to 
start up at the optimum crystal trimmer timekeeping setting. 

But perhaps most important to the kit builder are the in ;truc- 
tions. While at first glance these appear to be very good and are 
printed beautifully, they contain errors and omissions. For 
example, the instructions did not orient the top of the d splay 
digits (which can easily be installed inverted); the polarity of 
the colon LED's was not shown, except schematically: the 
displays were labeled incorrectly and the phototrarsistor 
inverted on the assembly drawing; the schematic was inccrrect, 
as well as having omitted all IC functions and display pin iesig- 
nations; there was no circuit explanation; and only one side of 
the two -sided PC boards was shown, making troubleshooting 
very tricky. 

On the plus side: With only two front -panel switches the user 
can set the clock and calendar and display the month ald date, 
or seconds, as well as hours and minutes. This is done b} using a 
digital watch IC in a 28 -pin DIP package. Because it is .nulti- 
plexed with relatively heavy current flowing when the display is 

on, the RFI is particularly high. 
If the phototransistor doesn't seem to change the display 

brightness when covered to block light, remove it fron -E tie PC 
board, cut off the center lead (base), and install it upside down 
from the way it's shown in the instructions on the 2.ss:mbly 
drawing. When operating properly, the display will be either 
bright or dim, depending on the light falling on the phot Aran- 
sistor; this circuit does not give variable contrast, like the other 
automatic brightness circuits checked for this article. 

If your display is blank with power on and the toggle S.w itch is 

to the left, try touching the crystal with your finger tip u, start 
the oscillator. This should cause the digits to flash on sequen- 
tially as the oscillator starts up. 

Apparently this clock is subject to false triggering. .sir ce an 
addendum to the instructions describes an external circuit with 
approximate resistor and capacitor values "which in iy be 

increased if the condition persists." 
Presumably by the time you read this, Fairchild Aril have 

overhauled this design and its instructions. Fairchild C.imera 
and Instrument Corp., Optoelectronics Div., 4001 Miranda 
Ave., Palo Alto, CA 94303. 

Heath 
Like all Heath products, the model GC -1093 has been 

designed up to a level of performance, not down to a prie °. The 
circuitry is complex, but the kit can be assembled (kith ease 
because of the excellent instructions and straigh:fcrward 
construction. The display board is preassembled, with the four - 
digit display mounted and soldered to the PC board the two 
PC boards (clock and display) are both masked between solder 
points to help eliminate solder bridges. This was one of the few 

clocks built for this project that worked perfectly when power 
was first applied! 

The steel case and bezel are extremely rugged. al- d the 
display is outstandingly readable due to digit size, color and 
brightness. This also is one of the few clocks that displays 
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OPTOELECTRONICS 2001 PARTS 
are packaged in poly strips. S.D. SALES STICK AND BOARD. 

NEXUS DISPLAY AND BOARD 
mate direct, for easy assembly. 

TONITRON TC-73 FM CONVERT- 
ER/CLOCK. 

elapsed time (up to 20 hours, with minutes and seconds for the 
first 20 minutes) without destroying the real time. 

Unfortunately, you can't set the real time to the second, since 
there is no way to hold the count or zero the seconds. Also, no 
provision is made to adjust the crystal timebase, but the model 
built by the author ran very accurately. Heath claims a typical 
accuracy of 1 minute per month. The complex photocell 
dimming control circuit worked beautifully, varying the bright- 
ness over a broad range and yielding excellent contrast under all 
lighting conditions except direct sunlight. 

Although the model 01 -1154 was not yet available when this 
survey was made (May, 1977), the very complete instruction 
manual provided a lot of information about this unique instru- 
ment. Intended for 14- and 28 -volt aircraft systems, it is 
particularly and carefully designed to meet aircraft specifica- 
tions, including the case for a standard 31/8 -inch instrument 
panel, and a free after -assembly factory certification and cali- 
bration service to conform to FAA regulations. 

The construction appears to be no more difficult than many 
other clock kits. There are just more parts. There are actually 
three clock IC's plus other IC's for counting, control, display 
and sequencing functions. One clock IC is for "Zulu" Time 
(Greenwich Mean Time, or GMT). Another is for local time, 
and the third clock IC is for trip elapsed time, 24 minutes or 24 
hours. Seconds are displayed only in the 24- minute trip -time 
mode. Local time and GMT are retained when trip time is 
displayed, and vice versa. You can set an alarm to flash the 
entire display on and off at a preset trip time. ZERO, RESET and 
HOLD pushbuttons and a five -position function switch make this 
instrument very versatile. Heath Company, Benton Harbor, MI 
49022. 

James 
The Quartz Digital is simple to build, looks great and can be 

installed above or below the dashboard. Since it has a diode 
bridge input, you don't have to worry about battery polarity, 
and you can even power this unit with a small 12 -VAC trans- 
former for home use. The backup 9 -volt battery will keep time 
for several days when the clock is wired for DC operation and 
moved from house to car or for any portable use, and a push- 
button can be added to turn on the display in the portable 
mode. 

The clock has a HOLD button to allow exact time -setting, and 
a RESET button that zeros the entire display for use as an 
elapsed timer. Note, however, when you do this, the real time is 
totally deleted. Reset is accomplished by removing power from 
pin 2 of the MM5314; when power is restored most of the 
recently manufactured MM5314's will power up at 00 00 00. 
Some older ones powered up at 10 00 00, or some number 
slightly advanced from zero. Therefore, if you try this with an 
older MM5314 clock, it might not work. James uses selected 
MM5314's for this purpose. 

The Auto Warble Alarm is a newer clock design. A preas- 
sembled module, containing the large four -digit display, the IC 
and all the necessary parts for AC operation, is connected to a 
PC board with components that modify its operation for vehicle 
use and add an alarm. The standard MM5369 crystal oscillator 
is used for timing, and a 555 IC and speaker provide the alarm 
tone. Indicators appear on the display to indicate PM and 
"alarm on." 

Two circuit innovations are particularly worth noting. The 1- 

Hz pulse output of the module is used to change the alarm tone 
every second, giving a "tweedle" sound. Figure 2 shows the 
other unique feature -a headlight alarm. When both the head- 
lights and ignition are on, the transistor is fully on and there is 
essentially no voltage at the collector. Pin 4 of the 555 IC is held 
"low" by the I K resistor, inhibiting oscillation. But when the 
ignition is turned off and the headlights are still on, the tran- 
sistor stops conducting and 12 volts are fed through the 5.1K 
resistor and the diode to pin 4 of the 555 alarm oscillator, 
raising it above 1 volt, and therefore turning it on. 

+12V 

HEADLIGHT SWITCH 
TO PIN 4, 
555 IC 

5.1K 
1N914 

IGNITION SWITCH 

2142222 

FROM MODULE 
ALARM OUTPUT 

1K 

FIG. 2 -JAMES HEADLIGHT ALARM warns you if you leave your car with 
the ignition off and the headlights on. 

The switches allow zero -setting seconds, hold count, fast and 
slow time -setting, alarm set, snooze, alarm on -off and reset to 
12 AM for elapsed -time counting by the second for 24 hours, 
deleting real time. James Electronics, 1201 -A Howard Ave., 
San Carlos, CA 94070. 

JBS: 
These four .062 fiber glass drilled, etched and plated high - 

quality PC boards are "stuffed" with your own parts and then 
packaged in any fashion you desire. There's a display board, a 
clock board, a power supply board and a timebase board. Each 
board is exactly 4 wide X 1'/4- inches high. They are designed to 
form a perfect four -decker "club sandwich," with the displays 
on top; or you might prefer a three -decker, with remote 
displays. All jumpers between boards are straight across, 
making it very simple to interwire them. This clock operates on 
12 VAC or DC, and uses a crystal and six CMOS IC's in a 
divider chain for the basetime. The timebase can be omitted for 
AC operation. 

The MM5314 clock IC is used with three time -setting 
switches (FAST, SLOW and HOLD) that allow easy setting of this 
six -digit clock to the second. Since you supply your own parts, it 
would be easy for you to use different colored digits for hours, 
seconds and minutes. For example, James sells the red DL707, 
the green MAN 52 and the yellow MAN 82 for 99¢ each; they 
are all common -anode, with physical dimensions and electrical 
pinouts to mate with the JBS display board. 

The entire assembly fits perfectly in the JBS LC -2100A 
$6.95 extruded aluminum case (41/4 wide X 13/4 high X 3'/4- 
inches deep). The case includes transparent red and smoke front 
and back plates (you can use either as a faceplate), and slots for 
mounting the PC boards vertically one behind the other. 

The three -sheet instructions consist of a parts list, actual -size 
parts layout and a schematic -no text at all. This isn't a begin- 
ner's project, but presents no problems at all for a builder with 
some experience. JBS Electronics, 3050 Valmont, Boulder, CO 
80301. 

To be continued. 
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TELEPHONE ACCESSORY 

Plug -In Remote 
Ringer 

Now, you'll know when your telephone is ringing evE ,- 

if you are not in the immediate vicinity. Wired - wirele }: 
uses the power lines to trigger the remote ringer 

HAVE YOU EVER FELT TIED DOWN TO YOUR 

telephone waiting for an important call 
but afraid to miss it if you left the imme- 
diate area? This remote telephone ringer 
will prevent a lost call, yet allow you to 
work in the garage, lounge by the pool or 
even visit a neighbor for coffee. 

The device consists of a ring detector 
connected to the telephone line. When 
the telephone rings, the ring detector 
impresses high- frequency pulses on the 
AC power line. A receiver placed any- 
where on the same power line detects 
these pulses and emits an audible tone in 
synchronization with the telephone sig- 
nal. 

How it works 
Figure 1 shows the schematic diagram 

of the ring detector. Power for the ring 
detector is derived from the 117 -volt AC 
line by Cl, D1, D2 and C2. Diode D3 
prevents the supply voltage from exceed- 
ing the voltage limits of ICI, a low input - 
current optic isolator. The ringing signal 
from the telephone line forward- biases 
the isolator LED, and the internal Dar- 
lington -pair provides the bias to turn on 
Q1. Integrating capacitor C4 slows the 
isolator response. The collector current of 
Q1 operates relay RY 1. 

Setting R7 controls the turn -on bias of 
Q2, which is a sensitive -gate SCR (Sili- 
con- Controlled Rectifier). The C5 -R5 
network allows Q2 to turn on and off 
rapidly at about a 2 -kHz rate, providing 

R.K. ATWO °: 
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a series of pulses near the positive peak of 
the 60 -Hz line voltage. The amplitude of 
the higher harmonics of these pulses 
applied to the power line is limited by 
L1. 

The line receiver shown in Fig. 2 has a 
DC voltage at point A of about 100. 
Under nonringing conditions, the voltage 
at point B is held to about 10 by the 
voltage divider consisting of R3 and R4. 
Base bias to Q3 is provided by R7, 
holding its collector saturated and pre- 
venting gate turn -on bias from being 
applied to SCR Q6. 

THE RING DETECTOR. Terminal strip is for 
connections to phone line. AC line cord and 
fuse post are on other end. 

The incoming 2 -kHz pulses on the 
power line are applied across LI and R2 
via C2. Resistor R2 varies the pulse 
amplitude. It is the amplitude of these 
pulses that turns on Ql. The collector 
pulses of Ql are rectified by D2 and D3, 
resulting in a staircase DC voltage ap- 
pearing across C4. Eventually this poten- 
tial reaches a value sufficient to forward - 
bias Q2, which then saturates and 
removes the turn -on bias from Q3. 

Resistor R8 then provides gate drive to 
Q6, which turns on at a 60 -Hz rate. The 
speaker sees a series of narrow 60 -Hz 
high- harmonic pulses. The voltage at the 
junction of R9 -R10 holds Q4 in satura- 
tion. When a signal voltage appears at 
the collector of Q1, the base- emitter volt- 

age of Q4 is lowered. At the same time, 
C4 charges in a staircase fashion, and C5 
integrates the turn -on voltage. 

The slow charge rate of C4 provides 
high immunity to power -line transients. 

F1 

1/4 AMP 

1N40001 4 

C1 

1/200 NP 

D2 
1N4004 

N 

In several months of operation, no false 
triggering has occurred, even with the 
deliberate introduction of high line -noise 
levels with SCR dimmers, drill motors, 
etc. 

L1 
47pH 

03 
fi.1v C2 

100 /10v 

S2000K53 
C5 

v200V 

05 
1.25K!5W 

07 

ICI 
C3 

.047 

R3 

10K 
R1 

470K 

HP5082 

R4 

10K 04 
1N4004 05 

1N4148 
1- C4 

RY 

TELEPHONE 02 

LINE 150K -0 t 
o6 

D6 

1N4002 
5 

-4370 
0- V- o 

RING DETECTOR 

RY1-1 

MPS3638A 

FIG. 1 -RING DETECTOR uses an optical isolator to isolate the telephone line. 

60 

ELECTROL 
RA3144105K 

dz 117V 

AC 

F1 

1/4 

AMP 

AC 

Al 
1K 

01 

1N4004 

C2 

.1/200V 

R02K 

R6 

330K 

ALL RESISTORS 
1/2W, 10% 

ALL TRANSISTORS 
MPS3393 SPKR 

10052 

R11 

220K 

03 e R7 

9 

MEG 

03 e 52000KS3 

e- 
Cl 
1µF 
200V 

/000 
L1 

300µH 

100K 

0 4 

10K 

C3 

.Ot 

D2 

02 

R6 
10K 

+ R5 

50K 

C4 
1N270 Tee 

C5 
2µF 

R9 

22 MEG 

v 

010 
1.5 

04 

MEG 

05 

FIG. 2 -LINE RECEIVER emite an audible tone when the ring detector is activated. 

SP 

SP 

D6 

All resistors are '/2 -watt, 10 %, unless 
noted. 

Line receiver: 
R1 -1000 ohms 
R2- 10,000 ohms, 1/4 -watt trimmer (CTS 

X201R103B or equiv.) 
R3- 100,000 ohms 
R4- R6- 10,000 ohms 
R5- 50,000 ohms, '/4 -watt trimmer (CTS 

X201R503B or equiv.) 
R7 -3.9 megohms 
R8- 330,000 ohms 
R9 -22 megohms 
R10 -1.5 megohms 
R11- 220,000 ohms 
C1 -1 µF, 200 volts, Mylar 
C2 -0.1 µF, 200 volts, Mylar 
C3 -0.01 µF, 50 volts, Mylar 
C4, C105 -2 µF, 50 volts, electrolytic 
L1 -300 µH RF choke 
Q1- Q5- MPS3393 (Motorola) 
06- S2000KS3 (ECC- Teccor) sensitive 

gate SCR 
F1 -AGC, 1/4 amp 
PL1- chassis mount male AC connector 

(Amphenol 61P or equiv.) 
Speaker- Miniature, 100 ohms 
Case -1 9/16 X 2' /s X 4- inches (Keystone 

No. B703PK or equiv.) 
Ring detector: 
R1- 470,000 ohms, '/4 watt 
R2- 150,000 ohms, 1/4 watt 
R3, R4- 10,000 ohms, '/4 watt 
R5 -1250 ohms, 5 watts, WW 
R6- 68,000 ohms 
R7 -1000 -ohm 1/4-watt trimmer (CTS 

X201R102B or equiv.) 
C1-1 µF, 200 volts, Mylar 
C2 -100 µF, 10 volts, electrolytic 
C3 -0.047 µF, 50 volts, Mylar 
C4 -0.1 µF, 50 volts, Mylar 
C5 -0.1 µF, 200 volts, Mylar 
C6 -.01 µF, 50 volts, Mylar 
D1, D2, D4- 1N4004 
D3 -5.1 volts, 400 -mW Zener 

D5-1N4148 
D6-1N4002 
D7 -1N270 
Q 1- MPS3638A (Motorola) 
Q2- S2000KS3 (ECC- Teccor) 
IC1- 5082 -4370 (Hewlett- Packard) 
F1 -AGC, 1/4 amp 
L1 -47 µH, RF choke 
RY1 -reed relay (Electrol RA3144105X or 

equiv.) 
Case -21/4 X 21/4 X 5- inches aluminum 

(Bud CU2104A or equiv.) 
Misc. -fuseholder, 3 -wire line cord, 

terminal strip, '/a -inch No. 6 spacers. 
The following parts are available from 

R.K. Atwood, 11010 159th E, Redmond, 
WA 98502: 

Line receiver kit, order No. LR, consist- 
ing of PC board, $5.00 

Ring detector Q6, order No. LT, consist- 
ing of PC board, IC1, 02 and RY1, 
$10.30. 

Washington residents add 5.2% tax. 
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FIG. 3 -FOIL PATTERN of the ring detector PC 

board shown full size. 

r. 

FIG. 5- -FOIL PATTERN of the line receiver PC 

board shown full size. 

Construction 
The foil pattern for the ring detector 

PC board is shown in Fig. 3. Use this 
board to locate the mounting holes in a 
21/2 X 21/4 X 5 -inch aluminum chassis. 
Mount all parts on the board, using the 
component placement diagram of Fig. 4, 
being especially careful of the orientation 
of Q2, as well as the other polarity- sensi- 
tive components. Use a three -wire power 
cord and connect the green ground wire 
via a solder lug to one of the mounting 

CONTACT 
TERMINALS 

COIL 
TERMINALS 

TEL 
LINF 

FIG. 4- COMPONENT PLACEMENT diagram for the ring detector PC board. 

TO PI 1 

TO SPKR 

FIG. 6- COMPONENT PLACEMENT diagram for the line receiver PC board. 

screws at the C 1 end of the board. This 
provides a ground for faulty power wiring 
and also grounds pins 1 and 4 of ICI, 
placing an earth ground between the 
power -line and telephone -line connec- 
tions. 

The line receiver case measures 19/i6 X 
27e X 4- inches and accommodates the 
circuit board and speaker. Be sure to drill 
the power plug hole as high as possible, 
allowing room for its attachment ring. 
The circuit board will fit crosswise at the 
other end of the case. Attach wires about 
6- inches long for power -line connections 
and about 3- inches long for the speaker 
connections to allow the board to extend 
outside the case for setting R2 and R5. 
The wires should be of different colors 
for easy identification. The foil pattern 
for the line receiver PC board is shown in 
Fig. 5, and the parts placement diagram 
is shown in Fig. 6. 

Calibration 
Adjusting the ring detector is simple 

but because a direct power -line :onnec- 
tion is involved, take proper precautions. 
Connect an oscilloscope with a ,;round - 
isolating adapter on its power cord to the 
ring detector circuit board. Connect the 
scope ground to C2's negative had and 
the vertical input to the junction of 
Fl -C1. Set the scope controls to display 
a 60 -Hz 200 -volt P -P signal. Cor nett an 
insulated jumper between R5 :tni R7 to 
place a short across the relay contacts. 
Make no connection at this tin to the 
telephone line. 

Set R7 to midrange and apply power to 
the circuit. Adjust the scope (ontrols to 
show the positive peak of the ire input. 
A series of pulses of about 15- so 40 -volts 
P -P will appear on this positive AC as R7 
is adjusted. Set R7 carefully un :il 10 to 
13 pulses are present. Remove ore end of 
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the jumper between R5 and R7 and 
reconnect it while observing the pulse 
pattern. If the pulse pattern does not 
reappear, adjust R7 slightly, in the direc- 
tion that lowers the number of pulses, 
until the pulses appear every time the 
connection is made. When R7 is set, 
remove the power from the circuit and 
disconnect the oscilloscope. 

Referring to Fig. 6, on the line receiver 
set R2 near maximum and R5 at about 
three -fourths of maximum. Connect the 
scope ground to the power -line side that 

+15V 

+.6v 

ov 

a 

FIG. 7 -THESE WAVEFORMS should be ob- 
tained during the calibration procedure. See 
text. 

MOST COMMON CONNECTION 

receiver in the farthest possible outlet to 
insure a satisfactory setting of R5. The 
power -line pulse level may be temporari- 
ly reduced by connecting a 1 -AF, 600 -volt 
paper capacitor across the line while 
adjusting R5. 

Put the receiver in its case after R5 is 
set. Place a piece of insulating paper 
across Fl and the power plug, then posi- 
tion the circuit board in the lower part of 
the case. The speaker should be placed 
over a small piece of foam rubber so that 
it is pressed securely against the case 

INDIVIDUAL OR 
BRIDGED RINGING RING PARTY TIP PARTY'Ly V, 

GREEN ( +) TIP 

YELLOW GROUND 

RED I-I RING 

_ 

INTERNAL TELEPHONE 
NETWORK TERMINALS 

INTERNAL TELEPHONE 
NETWORK TERMINALS 

INTERNAL TELEPHONE 
NETWORK TERMINALS 

e 
GREEN 

O® 
RED 

O O 
GREEN 

® 
YELLOW 

e O 
GREEN RED II STRAP 

YELLOW 

TELEPHONE 
RINGER 

TELEPHONE 
RINGER 

TELEPHONE 
RINGER 

a 
RED 

RING +l 
DETECTOR 

RING RING GROUND 

CONNECTIONS 
JJJj 

TIP GROUND TIP 

. 8- TYPICAL TELEPHONE CONNECTIONS for t he remote telephone ringer. 

is common to all transistor emitters and 
the vertical input to point B. Set the 
vertical -input controls for a 20 -volt P -P 
signal with DC ground at the bottom of 
the display. Connect power to the re- 
ceiver and ring detector circuits. 

Reconnect the jumper between R5 and 
R7 on the ring detector. Adjust R22 until 
the display shown in Fig. 7 -a appears. 
Now connect the scope input across C4, 
and adjust the scope to display a 2 -volt P- 
P signal. Disconnect the jumper between 
R5 R7. The scope pattern shown in Fig. 
7 -b should appear. After C4 charges up 
past the base -emitter voltage of Q2, the 
speaker will sound off. It may be advis- 
able to wrap a piece of foam rubber 
around the speaker to lower the noise 
during testing. Adjust R5 until the 
speaker sounds off reliably when the 
R5 R7 connection is made. Resistor R5 
serves as a sensitivity control, with R2 

rarely needing more than initial adjust- 
ment. 

Telephone connections 
The ring detector is now ready to be 

connected to the telephone line. With a 
VOM set to the 50 -volts DC or higher 
scale, measure the telephone -line polar- 
ity. Then connect the line to the circuit 
input so that D4 is reverse -biased. If D4 
is not reverse -biased, the normal on -hook 
line voltage will probably keep the ring 
detector on continuouly. Figure 8 shows 
the correct tip -to- ground or ring -to- 
ground connections. 

It should not be too difficult to place 
this unit into operation. As many line 
receivers as needed can be used but only 
across the same power line. Thus, the 
ringer would work when connected to one 
neighbor's house, but not to another on a 
different transformer secondary. Test the 

cover when the unit is being used. For 
safe operation, do not mount the speaker 
or circuit board with any metallic protru- 
sions through the case. 

The speaker holes should be centered 
above the speaker. The prototype has 18 
holes, 3/32 -inch diameter, drilled in a grid 
pattern and covered with a thin cloth 
glued to the bottom surface of the panel. 
Since the power rating of most small 100 - 
ohm speakers is limited, wrap foam rub- 
ber around the speaker to provide acous- 
tic loading during testing. Do not enlarge 
the number or size of the holes. 

The system could be used in alarm 
setups. However, any relay contacts that 
turn on the ring detector must be fully 
isolated, since full power -line voltage will 
appear across them. If a 2N5060 or a 
type C106 SCR is substituted for Q2, 
capacitor C5 should be changed to a 
0.33 -AF, 200 -volt unit. R -E 

Communications group petitions 
FCC to test new system 

The Harris Corporation, manufacturers 
of communications equipment, and three 
mobile radio firms in the Baltimore -Wash- 
ington area, have asked the FCC for per- 
mission to test and build a new radio tele- 
phone and paging system that would allow 
wider public use, improve consumer ser- 
vice and also protect message privacy. 

The proposed system calls for a single 
powerful transmitter to provide service 
over a 30- to 50 -mile radius (as opposed to 
the cellular system which uses many base - 
station transmitters within a single cell). 
Inexpensive mobile units would be used. 
Message privacy would be guaranteed by 
using new digital- transmission techniques. 

Another feature is the lightweight and less 
costly phone units and pocket pagers. 

A wide range of subscriber services is 
envisioned, and, although doubtless the 
majority of users would opt for the voice 
mode, the system could also handle sub- 
scriber data processing. 

The four -phase program will involve: 1. 
Modulation, propagation and timing con- 
trol tests; 2. Evaluation of remote receiving 
techniques, voting selection and mobile 
equipment; 3. Switching tests, intercon- 
necting and the start of service tests; and, 
4. Checking inter -city mobile transmission 
capabilities and the first user tests. Target 
date for completion: 1979. The estimated 
cost of construction has been put at 
$1,107,000. 

Teledyne Acoustic Research "has 
computer, will travel" 

A new "Mini" computer, devised by Tele- 
dyne Acoustic Research, is the star of a 
unique AR "Science of Sound" traveling 
show aimed at demonstrating some of AR's 
capabilities in the high -fidelity field. 

The "Mini" is a sophisticated digital unit 
that has been preprogrammed by AR's in- 
house computer. On- the -spot calculations 
and data drawn from storage banks use 
room -dimension and speaker -placement 
information to provide the ideal listening 
conditions desired. The computer does all 
its mathematical tricks before your very 
eyes. Additionally, performance data of 
various AR models and their use in specific 
installations can be shown on the readout. 
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TEST INSTRUMENTS 
For CB Servicing 

CB servicing requires instruments not used on the TV 
service bench. Here's what they are and what they do. 

AT THE SERVICE BENCH, THERE ARE THREE 

regular uses for test instruments: measur- 
ing performance quality, tracing the 
cause of poor operation and correcting 
misadjustments. 

To accommodate these tasks, seven 
basic instruments are needed. Other 
equipment are used for peripheral servic- 
ing. But for diagnosing and curing the 
main faults in CB receivers and transmit- 
ters, these basic items are mandatory: (1) 

a DC power supply to operate mobile 
radios; (2) a signal generator that sup- 
plies RF and IF frequencies; (3) a fre- 
quency counter; (4) a digital or analog 
electronic multimeter; (5) a wide -band 
oscilloscope; (6) an RF wattmeter; and 
(7) a 52 -ohm dummy load. 

The nature of CB diagnosis and mea- 
surement places certain fundamental re- 
quirements on the test equipment. These 
requirements should be understood be- 

Power Supplies 
A basic DC power supply for bench - 

testing CB radios plugs into the 117 volt 
AC line and provides 13.8 volts DC. This 
particular value happens to be the EIA 
standard test voltage for radios and tape 
players that are operated in autos. 

The most useful DC supplies are ad- 
justable. The typical range is 11 to 15 
volts DC; some models offer a slightly 
wider range. 

More important than voltage range is 
voltage regulation. An unregulated volt- 
age source cannot maintain a constant 
output value under varying loads. That 
is, when a unit draws more current, as a 

transceiver does when switched to its 
transmit mode, the output voltage from 
the power supply could be reduced. That 
cannot be allowed to happen, so DC 
supplies for CB bench work are heavily 
regulated. The output should change no 
more than 0.1 volt from no -load to a full - 
rated load. 

A DC power source for CB trans- 
ceivers must supply as much as 3 amps 
(3,000 mA) without overloading or up- 
setting voltage regulation. When a solid - 
state CB radio is idling (no signal) in the 
receive mode, it draws about 100 mA. A 
few large sets draw as much as 200 mA 

fore you set out to buy. This knowledge is 
especially needed when working with the 
equipment at your bench. Instruments 
that lack certain fundamental qualities 
can delay -even thwart- diagnosis. 

Almost every CB servicing instrument 
offered today entails compromise. Price, 
quality, features, convenience, ap- 
pearance, accuracy, dependability -all 
should be considered. Choose carefully 
and buy wisely. 

S ENG`CSAt- PSa3 PORTA -PAK 
UNIVERSAL NECNARUTARIE BAI ILE, SUGPI n NOAHS SERVIGLS 

te re 

...Eel , Ane . R a. NREE 

RECHARGEABLE BATTERIES inside the Sen - 
core model PS43 power supply let you carry the 
instrument away from power lines. You can 
operate mobile transceivers or portable test 
instruments in the field. 

Manufacturer Model 
Output Voltage 

(volts) 

Output 
Current 
amps 

Ripple 
(mV RMS) 

Overload 
Current 
(amps) Reset 

Output 
Meter 

B &K /Precision 
6460 West Cortland Ave. 
Chicago, IL 60635 

1640 114.15 3.0 <8.0 5.0 Manual 1 V/A 

Hickok 
10514 Dupont Ave. 
Cleveland, OH 44108 

244 10.54-14.5 3.0 <10.0 4.0 Automatic 1 V/A 

Sencore 
3200 Sencore Dr. 
Sioux Falls, SD 57107 

PS43 0.6-. 14.4 1.5 or 5.01 <50.02 5.0 (Fuse) 0 

Notes: 
1- Depends on NiCad cell used. 
2 -0.0 with AC line disconnected. 
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when idling. With a strong incoming 
signal and the volume turned up, the DC 
input current may rise to 1,000 mA (1 

amp) in some receivers. Press the mike 
button for transmit and whistle into the 
mike. You may see the input current rise 
to as high as 1,800 to 2,500 mA. A supply 
that cannot handle that demand without 
changing the output voltage is inad- 
equate for CB bench work. 

A meter should be included on the 
front of the power supply. Some models 
sport two -one for voltage, one for cur- 
rent. One meter is enough, with a volts/ 
amps switch. Once you've set the voltage, 
it should remain constant. The meter can 
be left to monitor input current drawn by 
the CB radio. 

Expanded -scale voltmeters are com- 
mon. Most have a mark on the scale at 
13.8 volts. Always verify that mark with 
your voltmeter. Inexpensive expanded- 

scale panel meters are notoriously inac- 
curate. You must know where the pointer 
rests when the DC output is exactly 13.8 
volts. Make your own mark if necessary. 
Do not alter the zero -setting screw of the 
meter; this spoils the current calibrations 
if they're on the same meter. 

Another kind of DC power supply is 
valuable, not for operating the CB radio, 
but for biasing CB transceiver circuits 
from an external source. It is used to 
substitute bias on transistors or switching 
diodes to check their operation. You can 
clamp DC lines to troubleshoot AGC, 
squelch or a phase -locked -loop. 

This bias or clamping supply must be 
thoroughly regulated. There should be no 
fluctuations in the DC voltage it pro- 
vides. Metering is a desirable extra. 
Markings on the voltage adjustment dial 
of some models are reasonably accurate. 
Otherwise, the DC output voltage must 

RF Generators 
Naturally, the foremost specification 

for a CB RF generator is that it must 
cover the 40 CB channels, from 26.965 to 
27.405 MHz. Its stability, after a half - 
hour warmup, should be very tight - 
virtually no drift. Modern PLL and syn- 
thesis techniques have almost abolished 
frequency drift. However, not all RF 
generators incorporate this advanced 
technology. Changing the output -level 
should not affect the frequency. 

Next, the generator should provide 
intermediate - frequency signals for injec- 
tion troubleshooting and for aligning IF 
stages. Low IF in modern CB receivers is 
455 kHz, high IF in double- conversion 
sets can range from 4 to 12 MHz. A 2- to 
20 -MHz generator lends itself to other 
possibilities, such as injection testing at 
certain mixers. If you buy a CB RF 
generator that does not include these IF 
signals, you'll need an additional gener- 
ator for them. 

You should also be aware of one thor- 
oughly overlooked test frequency. Very 
few RF generators designed especially 
for CB servicing reach the 21- to 25- 
MHz range. Many CB receivers include, 
as part of the noise -blanker stage, cou- 
pling transformers that are tuned to 21, 
23.5 or 25 MHz. These preselectors 
exclude CB signals but couple impulse 
noise (like auto ignition energy) right 
through to the blanker processing stages. 
Hence, when you select a generator to 
accommodate IF sections, be sure it 
reaches those frequencies too. 

Stability becomes somewhat less cru- 
cial in IF generators. Yet, an inexpensive 
generator may not permit satisfactory 
alignment of single -sideband sets, which 
are a bit more critical than AM re- 
ceivers. 

Some expensive combination units 
generate RF signals from 100 kHz 
through 1,000 MHz. The desired fre- 

v_.. 00_01.011k 

TEST PACKAGE from 
LogiMetrics (model 
981) includes RF gener- 
ator so accurate you 
can compare transmit- 
ter frequencies to it for 
frequency checks. RF 
attenuator is highly 
shielded for low lea- 
kage. Contains RF 
power and modulation 
meter. 

be monitored with a multimeter_ 
Sencore manufactures a DC Dower 

supply, the model CB43, that ,)p° rates 
from the 117 -volt AC line. How+eer, it 
also contains rechargeable NiCad tatter - 
ies that act as high -capacitance filters. 
When they are fully charged, they also 
act as a regulator, supplying current 
needs beyond the 200 -mA capaDility of 
the AC portion of the suppl>í. They 
recharge between heavy loads. Th° bat- 
teries inside make the model Cí'43 com- 
pletely portable. 

Even more unusual and useful, how- 
ever, is the adjustable output -voltage fea- 
ture. Voltage is brought to two separate 
output jacks. Each output has it:c own 
voltage- adjustment knob, supplying be- 
tween 0.6 volts and 14.4 volts One 
output can power a transceiver hile the 
other is used for biasing, clami-,g, or 
any other function. 

MOTOROLA NOISE SIMULATOR t .: urates 
bursts of pulses that resemble actu. I nition 
interference. 

quency is simply dialled up o t iigital 
thumbwheel switches. 

Examine the generator spec t .ttions 
to make sure that it furnishes the :.ignals 
needed. If you buy two generators. make 
sure that between them you also hive all 
the special features necessary Ear CB 
servicing. 

Output -level attenuators 
To be of any practical use for c._ mmu- 

nications servicing, the output level of an 
RF generator must be under complete 
control -not as easy as it sound. 

In the more economical models_ leak- 
age proves a serious problem. 1 VHF 
(and UHF) frequencies, even mi r_ - stray 
capacitances tend to couple the signal 
around the elements of an alter uator. 
Trouble arises when measuring :,c iisitivi- 
ty in a really good receiver. If a ru. -ovolt 
or so of signal leaks past the attcr.iator, 
the output level can not be turnee down 
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RF SIGNAL GENERATORS 

Manufacturer Model 
Fixed 

CB Channel 

Output 
Level 
(RMS) 

Freq. Generating 
System 

SSB 
Offset 

OTHER RF 

Low IF 
(kHz) 

High IF 
(MHz) 

B &K /Precision 
6460 West Cortland Ave. 
Chicago, IL 60635 

2040 14-40 0.3 µV 
100 mV 

PLL Variable 455 No 

Cushman 
830 Stewart Dr. 
Sunnyvale, CA 94086 

CE -6A Digital' 0.1 µV4- 
100 mV Synthesizer Digital2 10 * 10004 

Hewlett -Packard 
1501 Page Mill Rd. 
Palo Alto, CA 94304 

606B 
0.1 AV-0. 

3 volts 
Oscillator/ 
Amplifier Variable 50 * 65 

Hickok 
10514 Dupont Ave. 
Cleveland, OH 44108 

266 14.40 5 
0.3 AV-0. 

100 mV PLL 
1 kHz 

pushbutton 455 14-20 
ext crystals 

if r, Inc. 
4053 G Navajo La. 
Wichita, KS 67210 

FM/AM 1000A 0.5 µV 
5 mV 

Synthesizer Digital2 0.1 1000' 

Lampkin Labs. 
Box 9048 
Bradenton, FL 33506 

107C 
0.1 µV4. 

1 mV 
Synthesizer Digital2 1.0 10004 

Logi Metrics, Inc. 
121 -03 Dupont St. 
Plainview, NY 11803 

980 14-40 0.1 µV4. 
10 mV Synthesizer No 

Sencore 
3200 Sencore Dr. 
Sioux Falls, SD 57107 

CB42 140 0.1 µV4- 
100 mV 

PLL 
1 kHz 

switched 315-. 1500 1.54-12 

Singer Instrumentation 
5340 Allo Rd. 
Los Angeles, CA 90066 

FM-10C N/A Synthesizer Digital2 50 * 512' 

Time & Frequency 
Technology, Inc. 
3000 Olcott St. 
Santa Clara, CA 95051 

767 14-40 0.1 µV4- 
300 mV Synthesizer Digital2 100 * 12 

Notes: 
1 -Not by channel, but by digital frequency (See "Other RF" for ranges) 
2- Offset main digital dial by 1000 Hz 
3 -FM modulation percentage given in kHz of ± deviation 
4- Digital, in 0.1 kHz steps 
5- Calculation -type digital entry 
6- Digital, in 0.1 Hz steps 
7- Digital, in 0.1 Hz steps plus variable resolution to 1 Hz; signal generation requires special module 
8- Separate modules for AM and FM 

far enough to be of any use. Some CB 
receivers offer a sensitivity of 0.5 µV or 
better. A 1 -0 "stray" signal voids any 
hope for a sensitivity measurement. 

Shielding and costly attenuator design 
both help; but that's what you must have. 
If you cannot turn down the RF output 
level to less than 0.3 AV, the generator is 
useless for making sensitivity measure- 
ments. 

Moreover, the output RF level should 
be accurate. If the attenuator indicates 
the output RF level is 0.5 p.V, that's what 
it must be. Otherwise, your sensitivity 
conclusions are worthless, and you can't 
determine whether a CB receiver per- 
forms to its specifications or not. 

How can you judge a generator? The 
fastest way is with a top quality trans- 
ceiver, preferably one with a sensitivity of 

0.5 µV or better. Connect the generator, 
and set it to the same channel as the 
transceiver. Turn the output -level control 
all the way down, but with a modulated 
signal. You should hear no signal at all in 
the CB receiver. If you can, the generator 
is leaking the signal past its attenuator. 

Incidentally, the output impedance of 
an RF generator for communications 
must be 52 ohms (sometimes just 50 
ohms). Beware of generators designed 
with a 75 -ohm output impedance. Higher 
impedances are all right for IF injection 
and alignment, but an RF generator 
must match the 52 -ohm input impedance 
of the CB or communications receiver. 

One danger to a generator arises when 
you connect it to a transceiver. Pressing 
the mike button sends 4 or more watts of 
RF signal into the generator's attenuator. 

Some generators can handle this abuse; 
others cannot. You must check the man- 
ufacturer's specifications. If the output 
attenuator cannot withstand a large dose 
of RF, you must provide fuses for the 
generator cable. High -priced generators 
usually have fuseholders and fuses that 
are intended specifically to supply this 
kind of protection. 

Modulation 
A generator should be capable of am- 

plitude modulation, with an internal 
1,000 -MHz audio tone. Many units built 
especially for CB also include a 400 -Hz 
tone, which was more -or -less standard in 
older generators. However, communica- 
tions measurements always call for a 
1,000 -Hz audio signal. Gain, audio 
power and distortion measurements are 
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Modulation 

Freq. 
(Hz) Type Percent 

Noise 
Gen. 

400 
1000 
2500 

AM 04.100 Yes 

20 AM 0-;180 
No 

20 kHz FM3 04.25 

400 
1000 

AM 04.95 No 

1000 AM 04.100 Yes 

104.50006 
AM 04.90 

No 
FM3 04.15 

AM 0-3.55 
No 54.6000 

FM3 04.15 

1000 or 
500/2500 

AM 04.95 No 

400 
1000 

500/2400 
AM 

30 and 
100 

No 

_s AM 
No 

FM 

500 
1000 
2400 

500/2400 

AM 04.80 Yes 

PHASE -LOCKED -LOOP 
controls B &K /Precision 
model 2040 CB signal 
generator very precise- 
ly. Has built -in noise 
generator, frequency 
offset knob for SSB 
testing, and very well 
shielded and accurate 
RF attenuator. 

all referenced to 1,000 Hz. Likewise, 
receiver sensitivity measurements call for 
an RF signal modulated 30 percent with 
a 1000 -Hz audio tone. 

To test the ability of a CB receiver to 
demodulate single -sideband (SSB) trans- 
missions takes a uncommon feature 
known as carrier offset, or delta frequen- 
cy. The most useful format alters the 
generator frequency exactly I kHz 
(1,000 Hz) from the channel frequency. 
For example, suppose you're testing CB 
Channel 40, which has an assigned car- 
rier frequency of 27.405. A low -side 
offset of 1 kHz (1,000 Hz or 0.001 MHz) 
places the generator frequency at 27.404. 
This signal is demodulated by the lower - 
sideband mode of a receiver and sends a 
1,000 -Hz audio tone to the speaker. An 
equivalent offset upward, to 27.406 
MHz, demodulates in the upper -side- 
band mode as a 1,000 -Hz tone. 

Noise generator 
All CB receivers have an automatic 

noise limiter (ANL) stage that is most 
useful in reducing impulse -type noise. It 
follows the AM detector. The ANL stage 
clips off noise pulses that accompany any 
demodulated audio. The DC voltage de- 
veloped in the detector determines the 

ANL operating point. And the DC volt- 
age, in turn, depends on the streigth of 
the incoming carrier signal. 

When there's no carrier, as wish an 
SSB signal, the ANL stage can': cork. 
Hence, SSB receivers -and now many 
AM sets -incorporate a noise- bLinker 
section. The noise blanker operat.s up 
front, sampling noise right at du' RF 
input, turns the noise pulses into b awaking 

pulses and feeds them back int the 
signal path just after the first mixer The 
result: Noise pulses are blanked ou: and 
never reach the demodulator, be it SSB 
or AM. 

To test how well a CB receiver GU .S out 
impulse noise, you need a noie -pulse 
source. You can buy a noise sim L.lator 
and feed its output right into the RI jack 
of the transceiver. Flip the ANL and 
noise -blanker switches on, and note whe- 
ther the stages reduce speaker net se. If 
not, or if not enough, you have to trouble- 
shoot the limiter or blanker. 

A number of CB RF generators Incor- 
porate a standard noise generator The 
EIA standard noise pulse for testing com- 
munications receivers is 1µs wide, has a 
risetime of 10 ns or less and has a repeti- 
tion rate of 100 pulses -per -second 
(PPS). 

Frequency Counters 
Besides accuracy, two other frequency - 

counter are important considerations. 
First, its frequency range should ex- 

tend to 50 MHz because in the average 
modern CB transceiver, whether its tun- 
ing system is a synthesizer or phase - 
locked -loop, many stages operate well 
above 27 MHz. Some mixers and oscilla- 
tors generate outputs exceeding 40 
MHz. 

Second, you must consider frequency - 
counter sensitivity. Some oscillators in- 
side a transceiver generate signals no 
greater than 30 mV P -P, that's barely 
above 10 mV RMS, and it takes a fairly 
sensitive counter to lock onto that weak a 
signal. 

Typical CB frequency counters (not 
the most inexpensive ones) have input 
sensitivity ratings of about 30 to 50 mV 

RMS. Check the specifications when 
you're shopping. Manufacturer may 
claim one sensitivity as "guaranteed" 
and another, better rating as "typical." If 
you want to make sure, take along a 
transceiver you're familiar with when 
you go for a demonstration. Know ahead 
of time the output of some weak oscil- 
lator in the set. Then take home whi- 

LARGE -SIZE LED's 
make Continental Spe- 
cialties model MAX -100 
easy to read, despite 
small case size. Only a 
few counters have eight 
digits like this, which 
resolves CB frequen- 
cies right down to the 
last hertz. 

chever unit will lock on that Krak a 
signal. 

You pay more for greater sensitivity 
and for a wider frequency range. Given a 
strong enough signal, many court. rs ex- 
ceed their frequency specification But 
sensitivity drops off near the upper -each - 
es of frequency capability. If the sensi- 
tivity claimed by the manufacturer is 
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FREQUENCY COUNTERS 

Manufacturer Model 

Digits 
Shunt Input 

Auto Resolu- Accuracy Capacitance 
Range tion (Hz) (± 1 LSD') (pF)2 

Rated Max. 
Size No. of Frequency Min. Signal 
(in.) Digits (MHz) (mV RMS) 

B &K /Precision 
6460 West Cortland Ave. 1801 
Chicago, IL 60635 

0.35 6 40 30 Yes 1 .001 25 

Communications Power, 
Inc. 

FT70 - 7 40 N/A - 10 .0003 N/A 

Continental Specialties 
Box 1942 MAX -100 
New Haven, CT 06509 

0.6 8 100 30 - 1 .0003 56 

Data Precision 
Audubon Rd. 5740 
Wakefield, MA 01880 

0.43 7 100 253 Yes 0.14 .0004 25 

Fluke 
Box 43210 

1900A Mountlake Terrace, WA 
98043 

- 6 80 25 Yes 0.14 .0005 <30 

Heath 
IB -1103 Benton Harbor, MI 49022 - 81/2 180 50 - 0.014 N/A N/A 

Hewlett- Packard 
1501 Page Mill Rd. 5300A/5302A 
Palo Alto, CA 94304 

- 6 50 25 Yes 1 N/A <30 

Hickok 
10514 Dupont Ave. 380X 
Cleveland, OH 44108 

0.3 7 80 353 Yes 10 .001 25 

Non -Linear Systems 
Box N FM -7 
Del Mar, CA 92014 

- 7 60 1003 - 10 .002 50 

Sencore 
3200 Sencore Dr. FC45 
Sioux Falls, SD 57107 

0.5 8 230 25 - 1 .0001 50 ohms2 

Simpson 
853G Dundee 710 
Elgin, IL 60120 

0.35 6 60 50 - 1 .001 30 

Wawasee 
Box 36 JBC- 1004FC 
Syracuse, IN 46567 

0.5 6 50 503 - 10 N/A N/A 

Notes: 
1- ±percent of reading; all add ± 1LSD 
2 -all inputs 1 megohm except 50 ohm as shown 
3- approx. at CB frequencies 
4 -on manual -sets gate time 

accurate, it embraces all the frequencies 
listed. The counter can reach higher, but 
at reduced sensitivity. 

A frequency counter is the most valu- 
able troubleshooting tool for frequency 
synthesizers and phase -locked -loops. 
Only this instrument can test oscillators, 
mixers, and loop drivers and phase- 
locked-loop phase detectors. The instru- 
ment must have a high -impedance input 
for this purpose, a few counters have only 
a 50 -ohm input. Your counter should 
have a 1- megohm input jack, so that you 
can connect a high- frequency probe simi- 
lar to that used with a 30 -MHz scope. 
Ordinary probes won't do. 

It's not uncommon for a counter to 
have both low- and high- impedance in- 
puts. If so, a front -panel switch is manda- 
tory to avoid exchanging connections to 
use the instrument in either mode. 

Expensive counters, like the Hewlett- 
Packard series 5300, may have two chan- 
nels. Usually both use standard high- 
impedance inputs: 1- megohm shunted by 
less than 30 pF. You can buy an imped- 
ance- matching pad. A 50 -ohm to high -Z 
pad lets you use one channel for measur- 
ing transmitter or generator output fre- 
quencies. A high -Z probe connected to 
the other channel is for instant trouble- 
shooting. 

230.00000- 

characterizes 
frequency counter. 
that lets you check 

any crystal. 

; 

.r 

EXTENDED FREQUENCY RANGE 
the Sencore model FC45 
Includes internal oscillator 
fundamental frequency of 
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You will probably prefer a counter 
that also has a 1- second mode to let you 
look at frequency counts to a l -Hz reso- 
lution. With autoranging and observing 
27 -MHz signals, anything less than an 
eight -digit readout must suppress the 
least- significant digits. With six -digit 
readouts, tens and units do not show; 
with seven digits only the units (Hz) are 
missing. A readout "update" of once a 

second forces the instrument to display 
digits all the way to units, or hertz. 

This does not mean a counter has 

accuracy that tight, only resolution. Ac- 
curacy of good frequency counters can be 
as close as 0.0001 percent (of indicated 
frequency) or better, which far exceeds 
the 0.005 percent (of assigned frequency) 
the FCC requires for CB transmitters. 
Top -grade instruments extend the ac- 
curacy to 0.00005 percent or better, or 
closer than ± 15 Hz at CB frequencies. 
Modern frequency counters bring mea- 
surement accuracy far inside any FCC 
regulations, and with a large margin for 
safety. 

Digital Multimeters 
By far the most popular digital multi - 

meters (DM M) are the 3'/2 -digit variety. 
The half -digit term means that the left- 
most of the four digits -usually LED's - 
displays nothing higher than the numeral 
1. The same leftmost digit also shows a 

minus sign for negative voltages or cur- 
rents. Usually, the display also flashes 
some distinctive pattern for overrange- 
when the applied voltage or current ex- 
ceeds the 1999 display. 

For CB troubleshooting, the 31/2-digit 
display allows accuracy and resolution 
sufficient for all ordinary purposes. For 
example, on the 10 -volt range, a 3'/2 -digit 
display can show voltages as low as 00.01 
(without autoranging) and as high as 
19.99 (some models label this the 20 -volt 
range). 

This resolution to hundredths of a volt 
seems necessary in solid -state radios. Its 
value can be appreciated when you con- 
sider that, in at least one phase- locked- 
loop system, the VCO control voltage 
varies only between 2.31 and 2.61 volts 
for the entire 40- channel band. 

As with counters, resolution must not 
be confused with accuracy. Precision in 

the range- switch networks as well as the 
A/D converter accuracy determines the 
overall accuracy. Accuracy specifications 
are listed as a certain percentage of the 
displayed reading, and add the phrase 
"plus or minus one digit " -always the 

PUSHBUTTON RANGE 
SELECTION is notable 
feature of Simpson 
model 461 digital 
multimeter. This com- 
pany has always been 
known for excellent 
VOM's. 

If you like large LED displays, consid- 
er a model that offers that option. 
Heights of 0.35- and 0.43 -inch are typi- 
cal; 0.6 -inch LED's are also available. 
Some LED's are easier to read than 
others. 

If you prefer small -sized instrt.rrents, 
Data Instruments and Continental Spe- 
cialties have small but sensitive counters. 
In searching out special characteri ;tics, 
do not overlook your basic frequency and 
sensitivity requirements. They are what 
make the instrument useful. 

eg. i rawiti -1 ; 
-1 3 0.0 

least- significant or rightmost digit. Con- 
sider a meter with an accuracy of 0.1 
percent (± 1 digit). A 13.8 -volt source 
might cause a reading of 13.78 to 13.82 
and remain within the specification lim- 
its. (Take 1 percent of 13.8, which is 

0.0138; add and subtract it from 13.8; 
then allow one digit more than the higher 
reading, and one digit less than the 
lower.) 

Is a 41/2 -digit meter worth the extra 
price? Resolution obviously is greater, 
and, generally, accuracy is better too - 
but that's not because of the extra digit. 
One precision meter in this category 
stipulates a voltage accuracy of " ±0.02 
percent of reading, ± 0.01 percent of full - 
scale, ± 1 LSD." For a 13.8 -volt mea- 
surement (20 -volt scale), that could 
amount to as much as 0.00276 volt plus 

B &K /PRECISION MOD- 
EL 283 digital multimet- 
er takes standard dou- 
ble- banana plug. 
Comes with direct 100K 
isolation probe. 

0.002 volt plus 0.001 volt, for , Jtal 
possible error of 0.00576 volt in her 
direction. The reading could be -om 
13.794 to 13.806 volts and still lie w chin 
the accuracy limits specified. Only in 
laboratory work is such a tight stan lard 
useful. 

Autoranging 
Some models offer autoranging as a 

convenience. When the voltage or current 
you're measuring happens to be far less 

than expected, an auto -ranging meter 
sets itself to a lower range -moving the 
decimal point on the display i:o the 
correct position. Typically, for automatic 
range- switching to occur, the volta e or 
current must be less than one -tenth of the 
full -scale range that has been selected by 
the range switch. Voltages higher :han 
the range chosen merely cause the cwer- 

range indication on the display. 
For example, you set the range switch 

for 20 volts, expecting to measure 9.65 

volts. But there's only 1.235 volts ai the 
point you touch the probe. Instead o the 
3'/2 -digit display showing 01.23 volts au- 
toranging moves everything to the 2 volt 

range. You see the whole 1.235 -volt read- 
ing, increasing both the resolution and 
the accuracy of the reading. 

On the CB service bench, at leas: while 
troubleshooting mobile transceive^s, the 
voltmeter is typically set for 20 volts full - 

scale. (That is sometimes called the l0- 
volt range; but 100 percent overran ging 

extends it to 19.99 volts on models with 
m v v 

55 

www.americanradiohistory.com

www.americanradiohistory.com


56 

i 

Manufacturer 

B &K Precision 
6460 West Cortland Ave. 
Chicago, IL 60635 

Data Precision 
Audubon Rd. 
Wakefield MA 01880 

Fluke 
Box 43210 
Mountainlake Terrace, WA 98043 

Hewlett- Packard 
1501 Page Mill Rd. 
Palo Alto, CA 94304 

Hickok 
10514 Dupont Ave. 
Cleveland, OH 44108 

Non -Linear Systems 
Box N 
Del Mar, CA 92014 

Sencore 
3200 Sencore Dr. 
Sioux Falls, SD 57107 

Simpson 
853G Dundee 
Elgin, IL 60120 

Triplett 
286 Harmon Rd. 
Bluffton, OH 45817 

DIGITAL MULTIMETERS 

Model' 

Full Scale DC Voltage 
Ranges' 

Full Scale DC 
Milliamp Ranges 

High /Low 
Ohms 

Frequency 
Limit' 

AC Volts 
DC 

Accuracy Highest Lowest Highest Lowest 

283 1000 1.0 1000 1.0 Yes 400 Hz 1% 

175 1000 0.1 1000 0.1 Yes 5 kHz 1% 

8020A 1000 0.2 2000 2.0 Yes 2 kHz 1.5% 

3435A 1200 0.2 2000 0.2 No 20 kHz 0.3% 

334 1200 0.2 2000 0.2 No 250 Hz 0.3% 

LM 3.5-A 1000 1.0 1000 1.0 No 400 Hz 1% 

DVM38 2000 0.2 2000 0.2 Yes 5 kHz 0.1% 

460 -3 1000 0.2 10 amps 0.2 Yes 20 kHz 0.1% 

8000A 1000 0.1 1000 0.01 No 20 kHz 0.1% 

Notes: 
1 -List includes only one popular 3' digit model 
2 -For 1% accuracy or better 
3 -With ranges not using integer "2 ", add 100% 

that extra half -digit on the display.) Au- 
toranging then allows you to look accura- 
tely at any voltage in the transceiver 
without a range switch. 

Ordinarily, you don't have to worry 
about ranges when you're shopping. But 
don't forget them altogether. Modern 
multimeters are designed with solid -state 
servicing in mind. A "bottom" full -scale 
range would be 1 volt (or 2 volts). This 
gives readings from 0.001 (1 mV) to 

HANDHELD DIGITAL MULTIMETER, Fluke 
model 8020A features liquid -crystal display, 
common in watches but not in test gear. Cuts 
battery drain. Range switches are along one 
side. 

from each manufacturer, most offer many other models 

overrange except on highest range 

1.999 volts, which is sensitive enough for 
CB work. Some meters extend their volt- 
age ranges one decimal step farther 
down, to 200 mV full -scale. At this 
range, readings begin at .0001 volt (0.1 
mV or 100 AV) and extend to .1999 volt 
(199.9 mV). 
Low -high ohms ranges 

The ohmmeter portion of a digital 
multimeter may not be easy to read, until 
you're accustomed to it. 

For example, set the range switch to 
10K. The display reads: 470; this means 
.470 times 10K, or 4,700 ohms. Or, set 
the switch to 1 K; the display shows 
1.245, and you know the resistance is 
1,245 ohms. This is simple enough. 

However, it sometimes gets confusing 
on instruments with ranges labeled for 
the full overrange value. For example, set 
the switch for 200 ohms. The display 
reads 180. No problem; that's 180 ohms. 
Set the switch for 20K; the display shows 
.725 on the LED's. As long as you 
remember that the 20K is merely full 
overrange for 10K, you do all right. The 
.725 reading therefore means 7,250 
ohms. A reading of 1.789 on the same 

range translates into 17,890 ohms. With 
a little familiarity and practice, it is easy 
to make the transition from analog to 
digital ohmmeters. 

Some DMM's have two sets of ohms 
ranges -or, rather, two ohms settings on 
the function switch- usually labeled Lo 
and tit. These range settings refer to the 
voltages inside the ohmmeter that cause 
the current to flow through the resistance 
being measured. Some manufacturers 
refer to low -power and high -power ohm- 
meter ranges; but the difference actually 
lies in the applied voltage. 

It is impossible to measure resistors 
that are shunted by a diode or transistor 
junction if the junction conducts. You 
can reverse the test leads, but that's extra 
time wasted. At reduced voltage, the 
junction does not conduct. Therefore, the 
measurement shows true resistance in the 
circuit, and ignores the junction. This is 

the purpose of the Lo ohms setting. 
On the other hand, a fast way to test 

transistors and diodes is by measuring 
the forward and reverse junction- resis- 
tance. But, it takes a certain amount of 
voltage to start a junction conducting; 
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hence the HI ohms function. Enough volt- 
age is applied to bias the diode or tran- 
sistor junction into conducting in the 
forward direction. A few ohms are dis- 
played. In reverse, of course, expect the 
over -range indication; any ohms reading 
implies leakage. (Watch out for shunting 
resistors; the backward reading should be 
no less than their resistance.) Thus, you 
can use the HI ohms settings to test tran- 
sistors and diodes without removing them 
from their circuits. This low /high feature 
is desirable on any analog multimeter 
you buy for backup. 

You might give some consideration to 
the test -lead jack on the front (or side) of 
the DMM you buy. As you make for- 
ward /backward ohmmeter tests, a dou- 
ble- banana setup has a distinct advan- 
tage. You can reverse the polarity of 
voltage applied to the junction merely by 
turning the plug over at the meter. This 
saves making and remaking hard -to- 
reach connections on the circuit board. 

Portability 
Digital and analog multimeters require 

internal power for all ranges and func- 

to tata 
tions because they contain intern_ .I am- 
plifiers. Batteries make them portable; 
but ordinary batteries run down IA fast 
and LED's consume quite a bit of cur- 
rent. 

Rechargeable NiCad batteries solve 
this problem. The most useful DM!vf's of 
electronic multimeters have bui t- n au- 
tomatic charging circuits. That is- when 
plugged into the 117 volt AC lino: c uring 
bench operation, the batteries .u-r also 
recharged simultaneously. In the held, a 
set of batteries, with care, can ;ast all 
day. 

Oscilloscopes 
Foremost among the criteria for a CB- 

servicing oscilloscope stands the vertical - 
amplifier bandwidth- anything less than 
30 MHz limits its usefulness. 

A 15 -MHz scope is adequate for ex- 
amining CB- transmitter output. You can 
thus examine character, amount, and 
quality of modulation -and the bare RF 
signal. But since sensitivity falls off so 
rapidly beyond 15 MHz, this scope helps 
little when you want to trace trouble in 
the transmitter or receiver stages. You 
can measure the output of an oscillator 
provided the scope offers sensitivity of 5 

mV- per -cm or thereabouts and the oscil- 
lator doesn't exceed 15 MHz in frequen- 
cy. But scope bandwidth can't help much 
in VCO stages nor in many mixers. 

You'll pay a price for the extra band- 
width of a good oscilloscope. In the 
Tektronix and Hewlett- Packard class, 
with 35 -50 MHz bandwidth, you're look- 
ing at upwards of $2000 -$2500. Only 
recently could you find a wideband scope 

for under $1500. 
But there's good news if you're budget - 

strapped. B &K /Precision not long ago 
introduced the model 1474P, a dual - 
trace 30 -MHz oscilloscope priced under 
$1000. Hickok unveiled a 30 -MHz scope 
at a recent industry show, but has not 
released details about it yet. 

Spend those additional dollars. If 
there's one instrument you should not 
skimp on, it's your oscilloscope. The abil- 
ity to see -really see -waveforms with 
fast risetimes justifies the expenditure. 
Besides, you gain the greater sensitivity 
of a truly wideband scope. Without a top - 
quality scope, you operate half blind- 
folded. 

Of course, any service scope in this 
class features a triggered- sweep. If you're 
accustomed to recurrent -sweep scopes, as 
used for TV troubleshooting, you may be 
in for a surprise. Today's triggered scopes 
are actually easier to operate than the 
"recurrent" kind. Thousands of techni- 

FIRST DUAL -TRACE 
30 -MHz oscilloscope 
for under $1000, this 
B&K/Precision instru- 
ment is for CB servic- 
ing. Be sure you order 
model 1474P, not just 
1474, so you get the 
special high -frequency 
probes required for CB 
work. 

cians have switched over, even far TV 
servicing. With the increased use of digi- 
tal and pulse circuitry in all sorts of elec- 
tronic equipment, the technician who 
can't operate a triggered scope is 'way 
behind. 

Don't let learning how worry yot. One 
solid day of training and practice it d you 
will master the triggered scope. 

Dual -channel scopes are in. The extra 
channel costs comparatively litt.e since 
you're into the higher price of tri;gering 
and wide bandwidth anyway. 

A dual -channel scope makes stave for 
CB service. You can leave one + :inannel 
connected across the dummy toad to 
monitor RF output and modulation any 
time you key a transmitter. A tirobe 
connected to the other channel sands 
always ready for troubleshooting. .saves 
hours of diagnosis time every week. 

Don't confuse dual -trace wi:1 dual- 
beam oscilloscopes. The latter 3e very 
costly. Separate beams come fror the 
electron gun of the CRT. They an: swept 
separately and fed from separate ' erti- 
cal -input channels. Dual -trace scopes use 
a one -beam CRT. Special swit..hing 
moves the trace baseline up and down. 
This happens so quickly that it appears as 
two steady traces, one above the other. 
Signals applied to Channel A ride or one 
trace; signals applied to Channel 13 :.how 
up on the other. 

Insist on a demonstration of an,,, .cope 
you plan to buy for communications use. 
Among other things, check trace ii smi- 
nation when you display extremely nar- 
row pulses -such as the 1 -As I(0 -PPS 
pulse waveform commonly used for 
noise -blanker analysis and troubles: oot- 
ing. When the duty cycle is so tiny only 
.0001 in this instance), some CRT's 
intensity and /or persistence isn't great 
enough to show a visible display. You 
don't want to work in the dark just so you 
can see the scope display. In bright shops, 
you may need a hood to shade the s,:ope 
face anyway. 

Check into probes and accessc -ries. 
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WIDEBAND OSCILLOSCOPES (TRIGGERED DUAL TRACE) 

Manufacturer 

Rated 
Band- 
width 

Model (MHz) 

Sensi- Calibrated 
tivity Sweeps 

(mV /cm) ( /cm) 

Risetime 
(nano- 

seconds) Phosphor 

B &K /Precision 
6460 West Cortland Ave. 1474 30 
Chicago, IL 60635 

5 
0.2 µsÿ 
0.5 sec 

11.7 P31 

Hewlett- Packard 
1501 Page Mill Rd. 
Palo Alto, CA 94304 

180/ 
1820C/ 50 
1807A 

10 
.05 Ms- 

1 sec 
<10 P11 or P31 

Hickok 
10514 Dupont Ave. 532 30 
Cleveland, OH 44108 

10 
.05 µs--). 

2 sec 
11.7 P31 

RF Wattmeters 
And Dummy Loads 
Last but not least of the basic servicing 

instruments needed for CB is the RF 
wattmeter. The in -line type is most popu- 
lar. Simply connect the transceiver coax- 
ial cable to one side and a dummy load or 
outside antenna cable to the other. 

Output power receives a lot of atten- 
tion from CB owners. That's because no 
CB transmitter can legally deliver a car- 
rier with more than 4 watts of RF 
power. 

An accurate RF wattmeter is needed 
for two reasons. First, as the licensed 
technician responsible for your work on 
CB transmitters, you must not let a 
transmitter go that puts out more than 4 
watts. Both you and your customer can 
be cited and fined -and you could lose 
your Second or First Class License. 

Second, since output power is limited, 
your customer wants every bit he's enti- 
tled to. Often, built -in power meters or 
inexpensive add -on devices mislead the 
CB'er. You must be able to verify 
accurately that a transmitter set is or is 
not up to par. 

When measuring the output power of 
an ordinary AM transmitter, just hook 
up the wattmeter and a good dummy 
load. Do not measure power with a trans- 
mitter connected to the antenna. Slight 
mismatches introduce error into power 
readings. Always feed the signal into a 
known dummy load. Be certain that the 
transmitter is connected to an exact 117 
volts AC (base) or 13.8 volts DC (mo- 
bile). These are the standard supply volt- 
ages for tests. Press the mike button, but 
do not modulate the carrier. Read power 
in watts on the meter. 

One characteristic of an in -line watt- 
meter is its ability to sense reflected 
power from the antenna feedline due to a 

mismatch. This is known as the reverse or 
reflected reading. A high ratio of re- 
flected power to forward power indicates 
a high voltage standing -wave ratio 
(VSWR) on the feedline. An improperly 
tuned antenna can cause this condition. 
So can a broken or damaged coaxial 
cable. Likewise a defective dummy load. 

Therefore, before accepting the wat- 
tage reading, also check the VSWR or 
reverse reading. If it's high, don't trust 
the wattmeter reading. Change to a good 
dummy load. 

Probably the best known RF wattme- 
ter in the communications business is the 
Bird model 43. With plug -in elements for 
various power and frequency ranges, the 
model 43 stands proven as one of the 
most accurate units available. It's not 
expensive, either, as precision instru- 
ments go. Under $200 buys the instru- 
ment and several plug -in elements. For 
CB, you need only a 10 -watt element in 
the 25 -60 MHz range. 

Output power from single -sideband 
transmitters is measured differently. In 
the first place, there's no carrier to mea- 
sure. So you can't measure power unless 
the transmitter is modulated. Only then 
is any RF generated. Because of the 
nature of SSB signals, FCC Rules say a 
CB transmitter can put out 12 watts of 
peak envelope power (PEP) in the single - 
sideband operating mode. 

For measuring, the SSB transmitter is 
modulated with two tones simultaneous- 
ly. Typical frequencies are 500 Hz and 
2400 Hz. These tones should not be 
harmonically related. They produce a 
complex single -sideband RF output sig- 
nal. 

You can't measure SSB power accur- 
ately with an ordinary wattmeter, either. 

BIRD MODEL 43 wattmeter has long been a 

standard in communications servicing. Newer 
model 4314 is peak- reading version tor SSB. 

Measuring peak envelope power takes a 
peak- sensing wattmeter. Bird manufac- 
tures one, their model 4314. You'll also 
find peak and average power- measuring 
circuits in the model 1020 Servicemaster 
unit from B &K /Precision, and in the 
model WM1000 combination meter 
made by Communications Power, Inc. 

One last thing about RF wattmeters. If 
you carefully check their calibration reg- 
ularly, you can do okay with low -cost 
carry around units. Do not test accuracy 
by connecting wattmeters in series. In- 
stead, measure any transmitter output 
using an accurate meter and a dummy 
load. R -E 

Countless ways to save time can be found 
with a good oscilloscope when you have 
its accessories and know how to put them 
to work. A busy technician can, in three 
months or less, save enough time -and 
therefore money -to afford the nicest 
scope you can find. 
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TEST SYSTEMS 
For CB Servicing 

YOU WILL SPEND CONSIDERABLE MONEY 

to equip your service shop for CB radio 
testing and repairs. Therefore, you want 
the best value for your dollar. 

But, important as price is, that's not 
the major decision facing you. First con- 
sideration should go to how convenient 
the equipment is to use. A bench full of 
equipment that does not fit your work 
habits can slow you down noticeably. 

This does not mean you can't adapt to 
one group of equipment or another be- 
cause you can. And, if your present 
testing and troubleshooting procedures 
are haphazard -you should. However, 
your best -and most profitable -bet is to 
buy a group of instruments that suits 
your own service philosophy and ideas 
about setting up a service bench. 

CB test equipment today offers five 
distinct systems, all competing for your 
attention -and your dollars. The costs of 
setting up these systems range widely: 
You will find very expensive and not -so- 
expensive outfits. While most groups in- 
corporate similar features, each has 
unique points. 

Sometimes special features contribute 
to the higher price. Sometimes it's the 
quality of the equipment. Other times, 
you pay extra for versatility. Comparing 
systems isn't easy. However, distributors 
can often arrange demonstrations. You 
might even borrow your favorite system 
for a week or two, and see for yourself 
how compatible it is. The more you find 
out beforehand, the more confident you'll 
be that your test -equipment money has 
been well spent. 

Discrete instruments 
The most basic present -day bench 

Profitable servicing means selecting tes` 
instruments that can be used together with 
a minimum of interconnections. There are 
five systems 

setup for CB servicing is a discrete 
system that comprises many individual 
instruments. To put together a discrete 
system, you choose separate instruments, 
each on its own merits. 

For example, you might select a par- 
ticular oscilloscope model because it of- 
fers certain qualities and features that 
you think are better than in other scopes. 
Or perhaps you choose it for its versatil- 
ity, or because it simplifies tests that 
others do not. 

Then, you might buy an RF generator 
made by another company. Again, your 
choice derives from features that allow 
you to troubleshoot CB receivers the way 
that suits you best. Also, the instrument 
might have extras that save buying addi- 
tional gadgetry. 

And so on for other instruments you 
need to service CB radios: a frequency 
counter, a digital or electronic multi - 
meter, RF wattmeter, dummy load, or 
12 -volt DC bench supply. In each in- 
stance, for a discrete bench setup, seek 
out and purchase the one make and 
model you prefer, without worrying whe- 
ther it matches others in appearance, 
price or compatibility. 

Yet you must consider interconnection 
when opting for a discrete system. As a 
practical matter, some tests require link- 
ing certain instruments together. Will 
you have to build or buy special cables? 
How many connector variants will you be 
concerned with? The most common vari- 
ants are BNC, N and UHF types, but 
there are others. Even this small selection 
entails some inconvenience until you con- 
struct adapter cables or a patch board. 

Some instrument faces may not look 
well together. Case sizes may be so dispa- 

rate that instruments don't fit close 
enough together for handy use. 

Yet none of these difficulties are °nsur- 
mountable. In fact, advantages it par- 
ticular instruments may far outweigh mi- 
nor inconveniences. 

Eventually, you'll probably bui d an 
interconnect panel for your discrete sys- 
tem. The object of such a panel is to 
connect a CB transceiver quickly for all 
testing, measuring and troubleshooting, 
without having to change the tables 
around. Ideally, you should make a 
power connection, an RF cable cc tnec- 
tion and a speaker connection; three 
cables, that's all. A switch (or swi rites) 
on the interconnect panel allows various 
measurements to be made. No ftmbling 
with instruments or moving them .ir:>und. 
Connectors and cables last longer and 
you spend much less time on each -epair 
diagnosis. That pumps up profits rap- 
idly. 

Figure 1 shows how to connect a prac- 
tical interconnect panel. The panel corn - 
bines the instruments in ways tha acili- 
tate fast testing and measurt rnents. 
Here's how it works: 

Slip the RF connector onto a i rans- 
ceiver antenna jack and connect 1Iu: DC 
supply. Plug the audio wattmeter cord 
into the external speaker jack or the 
transceiver. The FUNCTION SELECTOR in 
position 4 allows you to measurt the 
receiver performance and trouble hoot 
the receiver circuits. Activating the toise 
generator injects impulse signals for test- 
ing noise limiters and blankers. 

In some instances, RF sign<l! are 
needed that are not provided by most RF 
generators designed just for CB. Poiition 
5 of the FUNCTION SELECTOR coup e. in a 
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FIG. 1 -AN INTERCONNECT PANEL you can build to overcome the main difficulty of discrete 
systems. Coaxial wiring behind the panel connecta instruments together so only one cable connec- 
tion is needed to test and troubleshoot a transceiver. 

generator that does provide these extra 
signals. Note that the output of this RF 
generator has been carried also to an 
external test cable, for injecting signals 
inside a transceiver. 

For transmitting, place the FUNCTION 
SELECTOR in either of its three positions. 
(Never press the mike button with the 
switch in positions 4 or 5. However, fuses 
protect the generators in case you for- 
get.) A 52 -ohm dummy load at position 1 

is needed for most transmitter testing and 
tuning. The frequency- counter switch 
should be placed in the T (transmit) posi- 
tion. 

Pressing the mike button permits mea- 
surement of the RF output on the in -line 
wattmeter. A connection to one channel 
of the 30 -MHz oscilloscope reveals the 
quality of the RF output. The counter 
shows the carrier frequency without 
modulation. With the audio generator 
feeding the tiny speaker, hold the mike 
near that sound source and observe -on 
the scope -the quality and percentage of 
modulation. 

The test cables, with probes, that are 
connected to the audio generator, the 
frequency counter and the 30 -MHz oscil- 
loscope are for direct testing inside the 
CB transceiver. 

A discrete test -equipment system often 
"just grows." You buy top - priced instru- 
ments one at a time as you can afford 
them. This doesn't mean you can't as- 
semble a discrete system with less -costly 
gear (many technicians do), but it's 
usually a haphazard and ultimately unsa- 
tisfactory method. Wherever price is a 
major factor, a different kind of system 
generally proves better. 

Discrete -plus -interface 
The B &K /Precision Division of Dy- 

nascan Corporation has designed a sys- 

FIG. 2 -TEST INSTRUMENTS from BSK /Preci- 
sion have their own interconnect panel -a spe- 
cial instrument that automatically switches 
over from receive to transmit. 

tem of individual instruments especially 
for CB servicing. (See Fig. 2.) 

What makes the B &K /Precision sys- 
tem unique is the interconnecting device, 
called the model 1040 Servicemaster. 
This device connects the other equipment 
together in much the same way as with a 
panel you might build yourself. 

Other features of the model 1040 
increase its usefulness well beyond the 
basic advantage of instrument intercon- 
nection and one -cable hookup to a trans- 
ceiver: A built -in audio wattmeter reads 
in decibels (handy for AM receiver 
sensitivity measurements). There's a dis- 
tortion- measuring setup; single- and two - 
tone sound sources for AM and SSB- 
transmitter modulation tests; and an RF 
wattmeter to measure AM or SSB power. 
In short, this interface instrument sup- 
plies a panel of gadgetry that combines 
the basic instruments into a rather com- 
plete CB testing and measuring facility. 

Three basic instruments work with this 
interface device -a CB- frequency RF 
generator, a frequency counter and an 
oscilloscope. (A special note about the 
scope: It's a 5 -MHz unit, the model 

1403A.) The Servicemaster includes a 
beat oscillator that heterodynes the 27- 
MHz output of a CB transmitter down to 
1 kHz. Of course, the signal retains what- 
ever modulation the transmitter has in- 
duced. So, an ordinary scope can see the 
transmitter output. A 5 -MHz scope costs 
much less than a 27 -MHz scope. 

You can buy matching gear to fill out 
your basic test bench: a 30 -MHz scope, a 
digital or analog multimeter, a bench DC 
supply, and even a transistor tester. All 
these medium - priced instruments match 
in appearance. As a system, they let you 
test, measure, tune up and diagnose 
throughout any CB transceiver. 

Discrete -in -a -rack 
A third system concentrates on dis- 

crete instruments, but links them togeth- 
er in a dressy equipment rack. The Hick- 
ok Comm -Line series best illustrates this 
approach. (See Fig. 3.) 

This system contains a CB RF genera- 
tor; a frequency counter that also dis- 
plays-on a six -digit LED readout -RF 
power, VSWR and modulation percent- 
age; a digital multimeter; a 13.8 -volt 
(adjustable) DC power supply; and a 
transistor tester. A manual switch that is 
part of the rack -mounting kit lets you 
switch the transceiver coax cable back 
and forth between the generator and 
frequency counter. Moreover, the RF 
generator has a high -level output that is 
unaffected by the attenuator. It feeds the 
frequency counter, so that you can moni- 
tor the generator frequency. 

In essence, the Hickok system is an 
aggregate of individual instruments. 
There's no oscilloscope. You can buy a 
30 -MHz model separately from Hickok, 
but it doesn't fit into the rack. To some 
extent, the instruments are hooked to- 
gether, but not in the degree found in an 
interfaced system. 

An interesting sidelight on this rack is 
that it impresses CB customers. If you 

FIG. 3- ATTRACTIVE DESIGN adds to useful- 
ness of the Hickok Comm -Line rack of CB test 
equipment. Appearance impresses customers 
when rack is within view. New instruments can 
also be added as they are introduced. 
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have a lot of walk -in trade, place a rack 
of instruments at the check -in counter. It 
lets you (or your counterperson, with a 
little practice) make on- the -spot basic 
performance measurements. You can 
also use it to demonstrate how well a set 
works after you've fixed it. 

All in one cabinet 
Here's a major departure from other 

methods of gathering CB test instru- 
ments. Consider this lineup: A CB RF 
generator; a seven -digit frequency count- 
er; two -tone audio source; dummy load; 
RF wattmeter; amplitude- modulation 
meter with digital readout; audio watt- 
meter and distortion tester; crystal tester 
that reads natural frequency of any crys- 
tal; and a beat oscillator to measure RF 
output and modulation on a relatively 
narrowband scope. What is unusual is 

that all these instruments are housed in 

one instrument case -the unit is Sen- 
core's model CB42 Analyzer shown in 

Fig. 4. 

FIG. 4- SENCORE MODEL CB42 contains sev- 
eral instruments that are needed to service CB 
gear, plus extra features some systems do not 
have. With this setup, few other instruments are 
needed on the bench. 

There's more to this Sencore instru- 
ment than a list of its components 
reveals. For example, when used to test 
transmitter -channel frequency, the CB42 
can measure the percentage off- frequen- 
cy on its digital LED's. An automatic 
feature measures receiver sensitivity in 
two simple steps and displays the result 
digitally. The digital modulation meter 
tests either the positive or negative side of 
the envelope to verify modulation bal- 
ance. 

Although there is no oscilloscope, the 
internal beat oscillator allows you to use 
just about any scope. 

Sencore makes numerous digital volt- 
meters and multimeters, and a separate 
frequency counter. A DC power supply is 
available for bench use or to power CB 
radios and the CB42 away from AC 
power lines. The instrument faces match 
up for a professional appearance on your 
service bench. 

A similar all -in -one instrument is the 
model 767 CB Analyzer made by Time 
and Frequency Technology. The analyz- 
er contains: a highly accurate RF gener- 
ator covering 100 -kHz CB frequencies; 

an impulse noise generator to test and 
troubleshoot automatic noise -limiter and 
noise -blanker stages; two -tone and sin- 
gle -tone sound sources for modulation 
checking; audio metering for receiver 
sensitivity tests and distortion analysis; a 
seven -digit frequency counter; measure- 
ment of either AM or SSB power modu- 
lation; and VSWR -all shown on a panel 
meter. It works on 12.4 volts DC as well 
as 117 volts AC. 

A unique feature in the model 767 
measures transmitter frequency a differ- 
ent way. An internal mixer and amplifier 
produces an audible beat signal between 
the internal synthesized frequency and 
transmitter output. Simply zero -beat the 
transmitter as you listen. You can also 
adjust the transmitter closely with the 
frequency counter. 

These elaborate test sets have two 
major advantages. One, you can carry 
the test instrument to the customer, to 
troubleshoot mobile or base radios right 
on the spot. Second, the all -in -one con- 
cept makes these instruments excellent 
at- the -counter devices to verify reported 
symptoms as the customer watches. 

Combination AM /FM units 
Finally, we come to a class of instru- 

ments used by communications techni- 
cians before the advent of CB radio. 
These are quite costly compared to CB- 
only test gear. Originally, they were 
aimed at FM two -way radio. As CB 
popularity has grown, updated instru- 
ments include CB frequencies and facili- 
ties for handling AM radios. 

Typical among these units are two 
made by Lampkin Laboratories, model 
107C (shown in Fig. 5) and model 109, 
both designed essentially to measure fre- 

FIG. 5- LAMPKIN LABORATORIES has been 
manufacturing frequency meters since the 
early days of communications. The model 107C 
is highly accurate for AM and FM servicing. 

quency. But well -planned add -ons extend 
their usefulness. They can monitor AM 
or FM signals, measure modulation and 
act as extremely accurate frequency gen- 
erators. The model 109 includes a digital 
frequency counter. This instrument does 
not reach all the frequencies the model 
107C does, but you can add modules to 
include most communications bands: CB, 
low VHF, high VHF and UHF to 512 
MHz. 

Cushman's model CE -5 and model 
CE -6A (Fig. 6) both cover CB frequen- 
cies as well as those for FM two -way 
radio. For either one, you choose a plug- 

FIG. 6- MULTIPLE FUNCTIONS chat ea terize 
Cushman instruments for AM and FM c nmu- 
nications testing and repair. Modules pits! in to 
adapt unit for mode of testing requirec . 

in module for either AM or FM. Yon can 
buy both modules; they're easily jitter- 
changed. 

A company called ifr, Inc., also makes 
an instrument for both AM and FM 
servicing. The model FM /AM -100)S is 

a frequency meter, wattmeter and signal 
generator (AM or FM) -all highly ac- 
curate. One outstanding feature: the S 
version contains a spectrum anal yzer. 

You can use it to check transmitters for 
spurious outputs. 

Instruments in this category are s ersa- 
tile, precise to a high degree and rela- 
tively expensive. As signal genera tors, 
they exhibit accuracy and stabilit. not 
found in less- costly generators. For nea- 
suring frequency, they seem no eas er to 
use than a counter -although then are 
more accurate than some counters. 

Your choice 
It boils down to this: You have five 

different systems to choose from when 
you go test -equipment shopping for your 
CB bench. Pick whatever kind fits your 
work habits or preferences. 

But also consider your budget. The 
first and last of these five categories 
generally entail expenditures of between 
$5,000 and $10,000. They are worth the 
extra money because you buy aided 
dependability, accuracy and versatil ty. 

In a medium -price category, how ever, 
you can find plenty of adequate aluip- 
ment for CB radio servicing. You ca n be 
well set up for under $4,000. 

Not included in this roundup of CB 
test systems are a number of low -cos test 
sets. They fall into the under -$ ,000 
category (for the test set and compat able 
associated instruments). A few are very 
inexpensive. 

Some technicians get along well with 
no more investment than this. Low .cost 
instruments have not been omitted 
through any feeling that they don't do a 

job. By all means try them out at your 
distributor's. Borrow them if you cal for 
a tryout. If they suit you, buy elem. 
Realize, however, that they will net do 
the same jobs that expensive gear will do, 
nor with anything like the accuracy 

What you buy and what you spcn:l are 
up to you. R -E 
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HI -FI 

IHF Sensitivity 
What It Really Means 

IHF sensitivity combines both noise and distortion into one specification. Now, 
a new specification -called NDCR -is being used to provide a more 

meaningful measure of amplifier performance 

WAY BACK IN 1958, THE IHF (INSTITUTE OF 
High Fidelity) proposed a new "usable 
sensitivity" specification to describe the 
performance of an FM tuner. The speci- 
fication, known as IHF Sensitivity, con- 
cerned two important forms of distur- 
bance that detract from FM listening 
pleasure: noise and distortion. It required 
the listing of the minimum number of 
microvolts (late changed to dBf) needed 
to produce an audio output signal 30 dB 
(or around 33 times) greater than the 
residual noise -plus- distortion. This did 
not mean the signal required to lower 
distortion to the 3% point, nor the signal 
needed to reduce noise or hiss to 3 %, of 
the total signal. But it specified the signal 
necessary to reduce both disturbances 
until, together, they represented no more 
than 3% of what is heard. 

Audio amplifiers 
Contrast this approach with the way 

the performance of an amplifier or an 
integrated amplifier is specified. Usually, 
a manufacturer will state the maximum 
harmonic distortion at the full rated 
output. The Federal Trade Commission 
has broadened the required "power out- 
put" statement so that it now includes the 
load impedance, the frequency range 
over which that power can be delivered, 
and (implicitly, according to the rule) 
that no greater distortion will be pro- 
duced at lower- than -maximum power 
output levels all the way down to an 
arbitrary 0.25 -watt output. 

A diagram of distortion- versus -power 
output for a typical amplifier would show 
why the FTC was concerned with distor- 
tion at the lower power levels. For all 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

power levels between 10 watts and 100 
watts, the amplifier's harmonic distortion 
level might well be under 0.5 %. However, 
at a 0.25 -watt level (the low end of the 
power scale which must be taken into 
account to conform to the FTC rule), 
THD could rise to a disturbing 1.5 %, and 
at 0.1 -watt output, THD is 2.0%. 

Many early solid -state designs suffered 
from "notch" or "crossover" distortion. 

NOTCH DISTORTION 

a 

NOTCH DISTORTION 

FIG. 1 -NOTCH DISTORTION is relatively insig- 
nificant in a large- amplitude signal as shown in 
a. As signal amplitude is decreased, distortion 
becomes significant as shown in b. 

Figure 1 shows the problem. In Fig. 1 -a a 
high -amplitude waveform contains a 
slight discontinuity each time it crosses 
the "zero axis." This condition arises 
most commonly in a Class -B push -pull 
stage when one transistor of the output 
pair begins to shut off before its compan- 
ion has fully turned on. While the discon- 
tinuity is very small in terms of' the total 
output- signal amplitude (and therefore 
represents a low percentage of total har- 
monic distortion), as the signal level is 
decreased (Fig. 1 -b), the discontinuity 
represents a greater percentage of the 
total; that is why distortion tends to rise 
markedly in Fig. 2. 

Referring again to Fig. 2, if we speci- 
fied the power range over which this 
amplifier can deliver 1.0% THD or less, 
we would have to limit that range to 
between 0.8 watt and 100 watts. On the 
other hand, if a 2.0% rated distortion 
were acceptable, then the amplifier could 
be useful from 0.1 watt to 100 watts a 
more than 9.0 -dB increase in dynamic 
range. Even at that, the total useful 
dynamic range (over which THD is less 
than 2.0 %) would be only 60 dB (the 
difference between 0.1 watt and 100 
watts). 

Noise 
So far, we have only dealt with distor- 

tion. But, as everyone knows, an ampli- 
fier also has a residual noise level. Figure 
3 indicates the amount of noise at the 
output of the 100 -watt amplifier, ex- 
pressed as a percentage of any output 
level, or in the number of dB below that 
output level. When the amplifier delivers 
its full rated output of 100 watts, residual 
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FIG. 3- RELATIVE NOISE LEVEL of a typical amplifier decreases as 

output power is increased. 

noise is 70 dB below that level (0.03% or 
0.01 microwatts). Since the residual 
noise is constant (assuming you don't 
touch any of the amplifier controls), if a 

musical signal of less amplitude is ap- 
plied to the amplifier -say, one that 
causes the amplifier to deliver only 1.0 
watt of power- -the noise level will be 
only 50 dB below 1.0 watt, or 0.3% of the 
total output. 

Modern amplifiers are designed with 
virtually no crossover or notch distortion 
and, therefore, have a wide "distortion 
clearance range." ln Fig. 4, the distortion 
clearance range for 1.0% THD extends 
from zero all the way up to the maximum 
rated output. If we combined the noise 
clearance range shown in Fig. 3 with the 
distortion clearance range of Fig. 4, we 
would come up with the "noise -plus- 
distortion clearance range" diagram 
shown in Fig. 5. Now, if we wanted to 
specify that this amplifier will operate at 
no more than 0.3% noise plus distortion, 
we would have to assign a noise -plus- 
distortion clearance range to it that ex- 
tends from 0.5 watt to 90 watts. If we 
accepted a combined noise and distortion 
at some point in its dynamic range of 
1.0 %, the noise -plus- distortion clearance 
range would be extended to 0.1 watt at 
the low -power end and to 100 watts at 
the high -powered end. 

The new NDCR specification 
The Yamaha Company of Japan has 

added exactly that kind of specification 
to all of their new high- fidelity compon- 
ent products this year. The company uses 
the abbreviation NDCR (Noise Distor- 
tion Clearance Range) to describe this 
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specification. 
In the lab we took an integrated ampli- 

fier and applied a variety of signal levels 
to it while observing its output on a scope 
along with the distortion products (avail- 
able from a separate output _ack on our 
distortion analyzer). Figure 6 shows the 
1 -kHz output as the upper trace, and 
about 0.3% distortion as the lower trace. 
This is what we observed when the ampli- 

FIG. 6 -TEST SIGNAL is shown in upper trace. 
Same test signal with 0.3% distortion is shown 
in lower trace. 

FIG. 7- DISTORTION is overridden with noise 
when output of amplifier is reduced to 0.1 

watt, as shown in lower trace. 

fier delivered its rated power output of 25 
watts per channel. We then lowered the 
signal level to around a 0.1 -watt output 
(adjusting the vertical gain of the scope 
so that the upper trace would açpcar as 
in Fig. 6). Our distortion analyzer again 
read 0.3% distortion, but, as is c early 
evident from the lower trace of Fig. 7, 

what the analyzer was really reading was 
not harmonic distortion but the amplifi- 
er's "noise floor" -some 50 dB cow a 
0.1 -watt output level. Perhaps the lower 
trace of Fig. 7 (and the 0.1 -watt output 
of the amplifier) does contain so ne har- 
monic distortion; but, at that lo A, level, 
the overriding noise completely obscures 
it -and becomes the limiting fc ctor of 
the amplifier. 

To further investigate the amplifier's 
dynamic range, we used our sl ectrum 
analyzer to record the various output 
signal components at different poicr lev- 
els. Results are shown in the scope photos 
of Figs. 8, 9 and 10. In Fig. 8, a t II spike 
at around the 1 -kHz frequence mark 
represents the desired output s:gnal. To 
the right are additional spikes, the tallest 
being the third -harmonic distortion com- 
ponent, having a 30 -dB -lower amp itude 
than the desired fundamental 1-kHz sig- 
nal. (Each vertical division reprt scnts a 

10 -dB amplitude difference.) This photo 
was taken with the amplifier dri'-el just 
into clipping -the high -powered T DCR 
extreme. 

When the output is reduced b: :0 dB 
(see Fig. 9), the harmonic distort oo (the 
spikes to the right of the 1 -kHz f-Inda- 
mental) is no longer the predon irating 
disturbance factor in the output s gnal. 
Hum components (and their ha-n-onics 
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at 120 Hz, 180 Hz, etc.) are now seen to 
the left of the desired 1 -kHz signal spike. 
Finally, in Fig. 10, after the output level 
has been lowered another 10 dB to 40 -dB 
below the clipping level, random wide - 
band noise becomes the dominant distur- 
bance in the amplifier output signal. Ma- 
jor hum components at 60 Hz and 180 
Hz are now only 30 dB or so below the 
desired output signal level (or 70 dB 
below full output). 

FIG. 8- OUTPUT SIGNAL SPECTRUM when 
amplifier is fed with a 1 kHz tone and driven 
just into clipping. 

How Yamaha quotes NDCR 
Yamaha takes NDCR an important 

step beyond what we have already dis- 
cussed. As they point out, most separate 
distortion and noise specifications are 
usually given for products with their 
volume controls set at maximum; and 
distortion is almost always quoted when a 
signal is applied to the high -level (Aux, 
or TUNER) amplifier inputs or when an 
input is applied directly to the power 
amplifier section. Actually, the volume 
control is hardly ever operated at maxi- 
mum settings and, depending upon where 
the volume control appears in the circui- 
try, its setting can have an important 

bearing on overall amplifier noise and 
distortion levels. So, in stating the 
NDCR for a given product, the volume 
control setting or settings must be in- 
cluded in the specification. 

Yamaha also quotes the NDCR from 
the phono input all the way to the speaker 
outputs. 1 f the signal -to -noise ratio of the 
phono preamplifier is only 60 dB (re- 
ferred to a 2.0 -mV input), no matter how 
good the signal -to -noise ratio of the 

FIG. 9- OUTPUT SIGNAL SPECTRUM when 
amplifier output is 10 -dB below maximum 
rated output. 

power amplifier section may be, the over 
all signal -to -noise ratio will never be 
better than 60 dB. 

A typical Yamaha NDCR 
specification 

The following NDCR specification is 

applied to Yamaha's newest receiver, 
model CR- 2020.' 

"Noise- Distortion Clearance Range 
(NDCR) for 0.1% into 8 ohms at 20 Hz 
to 20,000 Hz: from 100 milliwatts to 100 
watts, with volume control at -20 dB 
(from maximum), phono input to speaker 
output." 

This means if you are listening to 

phono records with the volume control 
set 20 dB below maximum, no more than 
0.1% noise or distortion (or a combina- 
tion of both) can be expected at any 
program signal level from 100 milliwatts 
to 100 watts. By including the phono- 
preamp section in the statement, Yama- 
ha is also guaranteeing that the noise and 
distortion levels generated by that low - 
level section of the receiver and all 
succeeding circuits) will also remain 

FIG. 10- OUTPUT SIGNAL SPECTRUM when 
amplifier output is 40 -dB below maximum 
rated output. 

within the overall NDCR specification. 
Purists can argue that the subjective 

annoyance factors of noise and distortion 
are not the same, and that 1% distortion 
( -40 dB) may be less bothersome to 
listeners than a 40 -dB signal -to -noise ra- 
tio. Nevertheless, we think that Yama- 
ha's NDCR specification succeeds in 
combining several important perfor- 
mance specifications into a meaningful 
single number or statement for compar- 
ison with those of other products. Now 
the trick will be for Yamaha (or the rest 
of us) to persuade others that this new 
specification is one that all manufac- 
turers should publish. R -E 

Advantages to servicers in Rhode 
Island warranty bill 

The Electronic Technicians Guild of 
Rhode Island announces that a warranty 
bill (755,251) offering several features of 
benefit to the service industry, has been 
passed in that State: 

Under the new law the manufacturer 
must: 

1. Have service in Rhode Island. 
2. Furnish parts within 30 days. 
3. Pay the same price as a Rhode Island 

consumer, both for labor and parts. 
4. Have parts and service information 

available from distributors in Rhode 
Island. 

5. Have parts available for at least four 
years after the last sale of any mod- 
el. 

The servicer must: 
1. Handle warranty repairs and out -of- 

warranty repairs equally. 
2. Complete repair within 30 days, or 

within 10 days after receiving ordered 
parts. 

3. Charge a manufacturer the same 
price that he would a Rhode Island 
consumer, both for labor and parts. 

4. Order any needed parts within two 
days of receiving the unit for repair, 
and notify customer, unless customer 
agrees otherwise. 

The Rhode Island law, the Guild believes, 
plus the similar Minnesota law and the 
Song -Beverly Act in California, may bring 
about the beginning of the end of the 
warranty inequities servicers have been en- 
during for years. 

New advantages to users of phones 
in the 1980's 

Telephones that will take the number of a 
call to a busy line, wait until the line is clear, 
then dial both numbers and connect the 
two lines are among the features of the 
future predicted by a panel of Bell engi- 
neers, speaking to the International Con- 
ference on Communications in Chicago last 
summer. Other phone services of the 
1980's would include preselection of tele- 
phone numbers from which collect calls 
could be accepted without operator assis- 
tance and identification of calls from a 

preselected "priority" list by a distinctive 
ringing tone. Eventually, it was stated, the 

caller's telephone number might be dis- 
played visually on the called party's 
phone. 

These features -and several others - 
will be made possible through the evolution 
of a technique already in existence and in 
use in some telephone offices- stored- 
program control, or SPC. The control 
memory can handle different calls in differ- 
ent ways according to the instructions it 
has received. In the case of the busy -line 
call, it can forward the caller's number to 
the program of the called phone, which 
would then be contacted as soon as the 
line is available. 

A second innovation, Common Channel 
Interoffice Signalling (CCIS), will also in- 
crease the efficiency of future phone ser- 
vices. CCIS operates over pathways sepa- 
rate from the voice circuits to set up and 
terminate calls, thus reducing the load on 
the voice circuits. It will also select best 
transmission routes automatically. Thus, 
for example, a north -south call made dur- 
ing a busy hour in one time zone might be 
routed westward to the less- occupied time 
zone next to it, then back to the called 
phone, bypassing the busy area directly 
between them. 
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Radio -Electronics 

Tests Sherwood 
Micro CPU -100 FM Tuner 

IMO 
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THERE IS SO MUCH TO REPORT ON SHERWOOD'S 

new Micro CPU -100 tuner that all aspects of 
its performance, circuitry and features cannot' 
be covered in one brief test report. Twd ÿears 
in the design labs, the tuner (shown in Fig. 1) 

has, for the first time, combined the power of a 

microprocessor with a state -of- the -art fre- 
quency- synthesizing FM tuner. The resulting 
FM reception and convenience of operation 
would be difficult to surpass. This report will 
simply describe the tuner's features and ana- 
lyze its performance. 

The front panel seems devoid of knobs, 
controls and switches. A well -illuminated dial 
area at the top is flanked by two meters at the 
left and an alphanumeric display area at the 
right. That's correct- alphanumeric -be- 
cause the Micro CPU -i00 not only reads out 
frequency in megahertz, but can also read out 
corresponding FM station call letters. 

Fig. 2 shows a closeup of the readout, in 
which the Radio -Electronics initials are dis- 
played instead of an actual station designa- 
tion. What appears to be a linear- frequency 
scale at the center of the dial area is really a 

series of LED's, each corresponding to 1.0 

MHz. This "scale" was added as a human - 
engineering aspect of the design, since most 
FM listeners are accustomed to "seeing" 
where they are on the FM dial. The LED that 
is lit up corresponds to the nearest MHz to 
which the tuner is actually tuned. 

The left -hand meters are a signal- strength 
meter and a multipath meter. A center -of- 
channel meter is obviously not required, since, 
in this frequency synthesized tuner, center - 
tuning is accurate to within 0.0024 %. The 
multipath meter fluctuates in varying degrees 
depending upon the severity of the signal 
reflection problem; the idea is to orient your 
outdoor antenna until such fluctuation stops or 
is decreased to a minimum for a given received 
signal. The signal- strength meter, unlike most 
such meters, is arranged to give meaningful 
readings instead of whipping up to full scale 
with just a few microvolts of input signal. 
Specifically, we measured 5 µV for a reading 
of "I," 100 µV for "2," 1,000 AV for "3," 
2,000 µV for "4" and around 30,000 µV for a 

reading of "6." 
A series of "touch" switches below the dial 

area operate electronically. To actuate any of 
them, just brush a finger gently across the two 
metal tips associated with each switch. The 
three right -hand switches under the readout 
area take care of upward (in frequency) and 

downward automatic scanning. Touch the cen- 
ter switch of this group, and, when scanning in 
either direction, tuning will come to a stop 
only when stereo signals are intercepted. 
Otherwise, scanning will stop every time a 

usable mono or stereo signal is received. Usa- 
bility is determined by the settings of a vari- 
able -mute threshold control. Manual tuning, 
as well as alpha programming, is accomplished 
by means of the large, flywheel- coupled tuning 
knob below the touch switches. An interesting 
sidelight is that this tuning knob is coupled 
only to a flywheel -and to nothing else. The 
computer circuitry is "told" what to do when 
the tuning knob is spun because a serrated disc 
connected to its shaft allows beams of light to 
pass and impinge upon photoelectric elements 
that constitute one facet of the interface 
between user and microcomputer. 

"Programming" your stations 
The four switches directly below the "dial 

scale" are labelled MEMORY A, B, c and D. To 
store a favorite station in one of these memo- 
ries, the station is tuned manually, after which 
the STORE switch is lightly touched, followed 
by a touch of the desired MEMORY switch. 
Thereafter, touching the MEMORY switch 
again will recall the desired frequency instant- 
ly. When the manual or scan modes are used, 
if a station that has been stored in one of the 
memories is encountered, a red glow appears 
behind that MEMORY switch as a reminder. 

To "program in" station call letters, touch 
the ALPHA switch at the left of the panel. The 
tuning knob changes into a letter- selecting 
knob that displays the alphabet as it is rotated. 
Once the first call letter has been reached 
(usually "W" or "K" in the United States), 
brush a finger across the STORE switch and 
dial in the next letter. After all four station 

letters have been dialled in, touch n;_ the 
STORE once more completes the programming 
and automatically restores the fre.lu ncy- 
tuning function to the tuning knob. Lp ,o 48 
sets of call letters can be assigned to as many 
frequencies. In case you listen to more thrill 48 
stations and you try to program in a Forty- 
ninth set of call letters, the alpha- readeu _ area 
will spell out "F- U -L -L," at which pcirr you 
must cancel one or more of the less -preferred 
Call- letter assignments. 

The only other front -panel control viisi: le in 
Fig. 1 is the POWER on -off pushbutton. Even 
when the power is shut off all the prograr med 
information is retained indefinitely (ir.Isding 
four -station memory and all 48- station alpha 
designations) as long as the line cord is 

connected. If the power cord is disconn.cted 
from a wall outlet, information can be cored 
for about a year. 

In the lower right section of the par !1, a 

pivoting "trap door" opens to disdc.sc the 
following controls: An output level control, the 
muting level control, a muting switch (which 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
IHF Usable Sensitivity: normal: 1.7 µV (9.84 dBf); wide: 1.7 µV (9.84 dBf). 50d3 
Quieting: mono: normal: 2.1 µV (11.7 dBf); wide: 2.6 µV (13.5 dBf). 50 -dB Quietinçrr 
stereo: normal: 25 µV (33.2 dBf); wide: 30 µV (34.7 dBf). THD: mono: normal: 0.1% <t 
100 & 1 kHz; 0.15% at 6 kHz; wide: 0.07% at 100 & 1 kHz; 0.1% at 6 kHz. THD: stele,: 
normal: 0.2% at 100 & 1 kHz; 0.25 at 6 kHz; wide: 0.15% at 100 & 1 kHz; 0.15% at 6 kH: 
S/N Ratio: mono: 75 dB; stereo: 72 dB. Capture Ratio: normal: 1.0 dB; wide: 0.5 JE 

Selectivity: normal: 80 dB; wide: 18 dB. Spurious and Image Rejections: 130 dB. I 

Rejection: 120 dB. Muting Threshold: 3.0 µV to 1000 AV. Stereo Threshold: 4.0 
Noise Filter Threshold: 15 AV. Frequency Response: mono and stereo: 20 Hz to 1 r 

kHz, ±0.5 dB. 19 -kHz and 38 -kHz Rejection: 80 dB. Stereo Separation: normal: 40 ddi 
at 100 Hz, 45 dB at 1 kHz, 35 dB at 15 kHz; wide: 45 dB at 100 Hz, 50 dB at 1 kHz, 40 d': 
at 10 kHz. Output Voltage: fixed: 1.0 V; variable: 0 to 1.5 V. Power Requirements: 2 
VAC, 50 to 60 Hz, 30- watts. Dimensions: 20 W X 6% H X 14'S/16 inches D. Net Wei hl: 
34 lbs. Suggested Retail Price: $2000. 
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defeats the muting- threshold circuit), and a 

selectivity switch. The latter uses two separate 
IF systems to provide "normal" selectivity in 
crowded FM signal areas, and a wide band- 
width for exceptional stereo fidelity and ultra - 
low distortion during favorable reception con- 
ditions. An automatic stereo filter switch 
reduces noise during weak -signal stereo recep- 
tion at the expense of some stereo separation, 
but it is automatically removed from the 
signal path when signals exceed around 12 AV. 
Also provided are a stereo /mono mode switch 
and a de- emphasis switch, which alters de- 
emphasis to 25 As when decoding Dolby 
broadcasts with an external adapter or de- 
coder. 

The rear panel shown in Fig. 3 has fixed - 
and variable- output pairs of jacks, 300- and 
75 -ohm external antenna terminals, a compos- 
ite (multiplex or detector) output jack, a single 
convenience AC outlet, a line fuseholder and a 

tiny toggle switch with positions for ODD or 
EVEN frequency tuning. This switch permits 
the tuner to be used in other countries where 
stations broadcast at even -decimal portions of 
a megahertz (for example, 100.2 instead of 
100.1). When in the odd -decimal position, 
tuning progresses in 200 -kHz increments from 
87.5 MHz to 108.5 MHz; while in the even 
setting, tuning jumps in similar increments, 
from 88.6 MHz to 108.6 MHz. The even 
setting may be useful if the tuner is hooked up 
to certain cable -FM services in the U.S. which 
also use "even" frequency increments. 

Performance measurements 
Our laboratory performance measure- 

ments, summarized in Table I, clearly show 
that the tuner is so far above average in FM 
performance as to place it in a category all by 
itself. In most cases of critical measurement, 
we suspect that our own test equipment 
imposed limitations on readings. Consider, for 
example, a signal -to -noise ratio of 83 dB in 
both mono and stereo (in the wideband IF 
position). We have never measured such a 

number, and, for all we know, what noise there 
was was induced by the random internal mod- 
ulation of our FM generator. The 21.0 -µV 
(31.6 dBf) signal required for 50 -dB quieting 
in stereo is the lowest we have ever read on any 
tuner or receiver, as is the 0.5 -dB capture ratio 
in the wideband position. The 0.055% distor- 
tion figure obtained with I -kHz 100% modu- 
lation in mono and the comparable 0.06% 
obtained in stereo are incredible. Sherwood 
designers attribute these capabilities in part to 
a new digital FM detector circuit. 

Frequency- response curves of the audio out- 
put (including the effect of 25 -µs and 75 -µs 
de- emphasis) are plotted in Fig. 4. The care- 

fully designed I9 -kHz filter, although effec- 
tive in reducing pilot- carrier and 38 -kHz 
products at the output, permits response out to 
15 kHz (the limit of FM broadcasting), which 
is within 0.1 dB of the prescribed curves both 
in mono and stereo! As can be seen from the 
curves of Fig. 5, separation at mid -frequencies 
measured 56 dB and remained high across the 
entire audio band (50 dB at 100 Hz and nearly 
40 dB at 100 kHz). 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Sherwood Laboratories Model: Micro CPU -100 

FM PERFORMANCE MEASUREMENTS 

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

FIDELITY AND DISTORTION 
MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz 

(± dB) 
Harmonic distortion, 1 kHz, mono ( %) 
Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 
Harmonic distortion, 100 Hz, stereo ( %) 
Harmonic distortion, 6 kHz, mono ( %) 
Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 -dB quieting, mono ( %) 
Distortion at 50 -dB quieting, stereo ( %) 

STEREO PERFORMANCE 
MEASUREMENTS 

Stereo threshold (µV(dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

R -E Measurement 
Normal /Wideband 

1.7(9.8)/1.6(9.3) 
4.0(17.2)/3.5(16.1) 
2.3(12.4)/2.1(11.6) 
24(32.8)/21(31.6) 

81/83 
72/83 
1.0/0.5 

70 
More than 100 
More than 100 
More than 100 

82/20 

0.1 
0.1/0.055 
0.1 /0.06 
0.1/0.07 
0.15/0.09 
0.1/0.1 
0.2/0.15 
1.2/2.3 
0.6/0.6 

3.0 (14.7) 
52/56 
49/50 
31/38 

R -E Evaluation 
Excellent 
Excellent 
Superb 
Superb 
Superb 
Superb 

Excellent 
Superb 
Superb 
Superb 
Superb 

Excellent 

Superb 
Superb 
Superb 
Superb 

Excellent 
Excellent 
Superb 
Good 

Very good 

Excellent 
Superb 

Excellent 
Excellent 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (NV) (dBf) 3.5(16.1) adjustable Superb 
Dial calibration accuracy ( ± kHz at MHz) "Perfect" Superb 

OVERALL FM PERFORMANCE RATING Superb 

TABLE II 

OVERALL PRODUCT ANALYSIS 

Retail Price 
Price Category 
Price /Performance Ratio 
Styling and Appearance 
Sound Quality 
Mechanical Performance 

$2000 
High 

Superb 
Excellent 
Superb 
Superb 

Comments: The Sherwood Micro CPU -100 FM tuner is, without a doubt, the finest, 
most brilliantly engineered FM tuner that we have measured to date. 
Those familiar with frequency- synthesized FM tuners (and Sherwood's is 
not the first) have long maintained that in order to use this precision form 
of digital tuning, certain sacrifices in front -end performance must be 
made. The designers of the Micro CPU -100 have finally disproved this 
myth. Even if one were to "strip away" all that programmability -the 
station -letter call -outs, the innovative front -panel touch -switches, the 
station memories and all the other functions which the microprocessor 
circuits make possible -the tuner would still rank extremely high because 
of its superlative performance. In just about every operating parameter, 
the tuner approaches theoretical limits of performance. 

This tuner, when subjected to listening tests, actually sounds better, 
too. Of course, it takes a pretty good broadcast signal to show up audible 
differences between the Micro CPU -100 and competitive instruments, 
and therein lies the problem. This tuner is capable of delivering signals 
that are actually better than most U.S. FM stations are capable of broad- 
casting. Doubtless the product will find its way into many broadcast 
stations' monitoring equipment. Perhaps it may even inspire some broad- 
casters to upgrade their signals once they realize what kind of FM and 
stereo FM reception is possible. 
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To confirm the unbelievably low distortion 
figures obtained as single readings with our 
distortion analyzer, we used a spectrum ana- 
lyzer. Figure 6 shows the results, using a 1- 

kHz signal at 100% modulation. The second 
harmonic contribution is "down" some 72 dB 
below the l -kHz fundamental, which corre- 
sponds to a 0.025% distortion and the third 

6 

harmonic contribution is a dB or so lower than 
that. 

Summary 
We feel this product is so outstanding it can 

only be fully appreciated by hands -on experi- 
ence and extended listening. We continue to 
discover new things about it. 

For instance, while other digital or 'rrquen- 
cy- synthesis tuners have up -and -dow- fre- 
quency- scanning capability, this one dons it a 

bit more intelligently. For examp,e if you 
were in a weak signal area (or had no artenna 
connected) and started to scan upwards from 
98.1 MHz encountering no "usable' signals 
up to 108.1 MHz, the tuner would begin 
downward scanning -not from 108.1 MHz 
but from the starting point, 98.1 MHz. Then, 
if no good signals were encountered all the 
way down the frequency scan, in:-tcad of 
endless scanning up and down, the :eçuence 
would come to rest once more at the starting 
point. 

Our overall product analysis will be fé and in 

Table 11, together with a few comments about 
the tuner's reception capabilities. To some, 
$2000 may seem like a very high pro: for a 
top -performing FM tuner. We suggest that 
even if you don't want to spend sucF a large 
amount, do yourself a favor and "test drive" 
the Micro CPU -100 if you can find a sealer 
with a model display. R -E 

Spectro- Acoustics 1O1B Preamp 
HERE'S A PREAMP -CONTROL UNIT MADE BY 

Spectro -Acoustics, a company we believe 
you'll be hearing more about. The firm was 
first brought to our attention when we exam- 
ined a graphic equalizer that was their initial 
entry into the high -fidelity market. The model 
10 /B preamp -equalizer tested for this report 
incorporates some of the earlier design philos- 
ophy, but offers a complete control center. 

From the looks of this unit (see Fig. I), 
outer design emphasis was not placed on 
styling or pleasing nomenclature. The stark 
white letters on an all -black background are 
more useful than glamorous. Nevertheless, the 

controls themselves are logically arranged for 
easy comprehension and use. The left section 
of the panel contains five slide controls making 
up the equalizer section of the model 10 /B. To 
the right of these controls are two more slide 
controls that adjust left- and right- channel 
gain. These gain controls are sufficiently close 
together to permit their simultaneous adjust- 
ment with one finger, thus eliminating the 
need for a separate balance control. 

Farther to the right are ten identical :caking 
pushbuttons that handle mono /st?n o se- 
lection, equalizer defeat or application of 
equalization to the tape -out jacks, tax moni- 
toring of either of two tape circuits, dubbing or 
copying from either tape deck to the of -er and 
signal source selection (PHONO, TUNER or 
Aux). A similarly shaped pushbutton at the 
lower right of the panel turns on power to the 
unit; an LED indicator lights when power is 

SPECTRO MODEL 101B 
ACOUSTICS 'ASGCI, WAZrHINO>QN PREAMPLIFIER 

AU}ILIARY 

1. 

TUNER 

E 

SEAM NP 

MACE u 

mAcas 

SAO PHONO TAPE T 

PUttT 

ow( t 

RROW' 
TO PREVENT ALE. ERIC SNOCA DO NOT REMOVE 

COVERS. Warr 'CONTAINS NON UREICH SEICEASLE 

TO 
STAY, VOICRCCtPT5. ROSH STATION G 

TO To tERT AUTHORIZED WARRANTY STATIONS 

TA 4PERI45 MAY VOID WARRANTY 000000ËNT 

MANUFACTURER'S SPECIFICATIONS: 

Rated Output: 2.0 volts. Output at Clipping: 9.0 volts into 10,000 -ohm load; 5 volts 
into 600 -ohm load. THD at Rated Output: less than 0.05% at any frequency from 20 Hz 
to 20 kHz. IM Distortion: less than 0.01% at any level up to clipping. Gain: phono to 
main output, 50 dB at 1 kHz; high -level inputs, 10 dB. S/N Ratio: phono, 74 dB below 
10 -mV input reference; high level; 90 dB below 1.0 -volt input reference. Frequency 
Response: phono, RIAA ±0.5 dB; high level, within 0.1 dB, 20 Hz to 20 kHz; within 3 

dB, 5 Hz to 100 kHz. Phono Overload: 100 mV at 1 kHz. Equalizer Gain and Range: 
± 15 dB at each center frequency indicated (20 Hz, 80 Hz, 320 Hz, 1250 Hz. 5 kHz. 20 
kHz); within 0.1 dB of unity gain with controls set to midposition (flat). Input Impe- 
dance: phono, 47,000 ohms shunted by 220 pF (internally adjustable); high level, 
50,000 ohms shunted by 10 pF. Output Impedance: main and tapes, less than 600 
ohms, resistive, direct -coupled. 

GENERAL SPECIFICATIONS: 
Power Requirements: 110 -125 VAC, 50 -60 Hz, 14 watts. Dimensions (less optional 
wood cabinet): 15 W X 6H X 51/2- inches D. Shipping Weight: 10 lbs. Suggested 
Retail Price: $335. 

_AE OUTEE 

UNSWtrCRF 
]SOW Mir 

SO BD HERTZ 
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RISING TO MAW 
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applied. A phone jack below and to tte -ar left 
of the ten pushbuttons drives high -im f :dance 
phones directly from the preamp out n .. 

There's no problem identifying the r aker or 
the model number when the mode! - °Il B is 

viewed from the rear (see Fig. 2). Howe ver, in 

addition to the banner lettering, th :re are 
input and output jacks, two switchec and one 
unswitched AC receptacles plus :hassis 
ground terminal near the phono irptt jack 
pair. 

Circuit highlights 
A high -gain /low -noise monolithic opera- 

tional amplifier is used for phono preamplilì- 
cation and provides isolation betwe :n the 
RIAA feedback loop components and :ritical 
cartridge- loading components. To insae-t silent 
thump -free turn -on and turn -off, special FET 
circuitry common to both channels is -espon- 
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Bible for the warm -up period; music appears 
slowly as circuits stabilize. All selector and 
function switching, except for the EQUALIZER 
LINE and EQUALIZER TAPE switches, are totally 
click -free. 

Cross -talk from unused signal sources along 
with hum -and -noise are reduced by using 
"guard traces" between signal lines on the 
main PC board. Input jacks are all automat- 
ically shorted when nothing is connected to 
them. Internal grounding is a five- branch 
single -point system with separate ground 
paths for input, power supply, output, control 
and chassis grounds. Three IC's are used in 
the unit (Type -4136P quad op- amps). 

The equalizer controls identified as Low 
BASS and MID -BASS use so- called gyrator syn- 
thesized inductors that are nonmagnetic and 
and do not pose the saturation problems of 
coils. For mid- and upper -equalizer sections, 
where good performance can be obtained with 
coils, the model 10/B uses miniature toroidal 
inductors. The lowest - and highest -frequency 
controls arc "shelved" and therefore act like 
normal tone controls with their turnover points 
at 75 Hz and 8 kHz. The required supply volt- 
ages are developed by a bridge rectifier, whose 
output is regulated by a Zener diode. 

Lab measurements 
Table I shows that the harmonic distortion 

is well below the published figure of 0.05% at 
all audio frequencies with the 2.0 -volt rated 
output delivered by the preamp. We would 
have preferred a bit more gain in the high - 
level amplifying section of the unit, since some 
power amplifiers do have rather high input 
sensitivities approaching 2.0 volts and, if the 
unit is used with such amplifiers, high -level 
input signals from program sources would 
have to approach one -half volt to drive the 
system to rated output. Cartridges would have 
to provide nearly 5 mV for the same drive 
condition. For amplifiers having a 1.0 -volt 
input sensitivity (most common), all these 
drive requirements are divided in half. In any 
event, if you can ignore the psychological 
disadvantage of having to operate those mas- 
ter- gain slide controls near the top of their 
range, there should be no problem getting 
adequate drive in most systems. Note, in 
particular, the incredibly low IM distortion 
produced by this preamp /control unit: 0.0037 
at 2.0 -volts rated output. 

Figure 3 shows the superiority of a lìce- 
band equalizer over conventional tone con- 
trols. Shown are the superimposed control 
ranges of each of the five slide controls. first at 
maximum boost, then at maximum cut and, 
finally, in their center or flat positions. Even 
though no physical detent is provided on these 
controls (you have to eyeball the "0" settings), 
we were able to obtain the wide response (10 
Hz to 60 kHz within 0.2 dB) shown in Table 1 

with the equalizer section in circuit. R -E 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Spectro- Acoustics 

PREAMPLIFIER PERFORMANCE MEASUREMENTS 

VOLTAGE OUTPUT RATINGS 

Rated output (V) 
Maximum output, high impedance (V) 
Maximum output, 600 ohms (V) 

DISTORTION MEASUREMENTS 
THD at rated output, 1 kHz ( %) 
THD at rated output, 20 Hz ( %) 
THD at rated output, 20 kHz ( %) 
IMD at rated output ( %) 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA r 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, ± dB) 
Hum /noise referred to full output (dB) 
Residual hum /noise (minimum volume) (dB) 

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

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

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 PERFORMANCE RATING 

Model: 1018 

R -E R -E 
Measurement Evaluation 

2.0 
10.5 Excellent 
6.0 Excellent 

0.01 Excellent 
0.035 Very good 
0.039 Very good 
0.0037 Excellent 

0.5 Good 
100 Very good 

73 Very good 

10- 60.0.2 Superb 
88 Very good 
88 Good 

4.6 
460 
460 
460 

2.0 V (600 ohms) 

N/A 
Excellent 

N/A 
N/A 

Very good 
Good 

Excellent 
Very good 
Excellent 
Excellent 

Very good 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Spectro- Acoustics 

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

$335 
Medium 
Very good 
Fair 
Excellent 
Good 

Model: 1018 

Comments: The chief virtue of the model 101B is that it incorporates a five -band graphic equalizer. 
While dividing the audio spectrum into five segments hardly affords the same degree 
of tonal response tailoring that an octave -by- octave equalizer provides, it beats any 
combination of conventional bass, treble and mid -range tone controls normally found 
on preamplifiers, integrated amplifiers and receivers. Hardly a showpiece, visually or 
aesthetically (the makers tell us they are going to change the cosmetics of the unit 
soon), it will appeal to those audiophiles who prefer performance to outward 
appearance. While the unit lacks some of the features we have come to expect from 
"separate" preamps (a second set of phono inputs. for example), those basic facilities 
over and above the five -band equalizer that are provided do work well. The headphone 
output jack works with 600 -ohm or other high- impedance phones, but it should not be 
used to connect 8 -ohm stereo headsets since there is no separate amplifier section to 
drive the phone jack, which is simply wired -in parallel with the main output jacks. 

Were it not for the equalizer, this would be one of those bare bones preamps that 
dedicated audiophiles talk about -the kind that offer accurate amplification of phono 
and other high -level signals with little or no sound coloration. To many, that is more 
important than a fancy gold front panel, flashing lights and program- source switching 
that is not likely to be needed in most hi -fi component installations. If your thinking 
runs along these lines, think about this for a moment: A multiband equalizer can cost a 
couple of hundred dollars. A good basic preamp -control unit can cost more than that. 
The model 101Bcombines both at a most appealing price. 
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WE GOOFED! 
In our September issue, we mixed two halves of two 
different hobby corners. The result was mass confu- 
sion. To resolve the problem this has caused we are 
reprinting here, the correct installment. 

hobby corner 

Part II. Homebrew breadboard that's inexpensive, easy to 

build and versatile. The basic design can be easily modified. 
EARL R. SAVAGE, K4SDS. 

IN LAST MONTH'S COLUMN, WE PROVIDED 

schematics for several of circuits of the 
breadboard system. This month, the col- 
umn concludes with the rest of the sche- 
matics and the construction details. 

Pulser switch 
The trouble with the logic switches 

previously described is that they tend to 
"bounce" when making or breaking a 
connection. In fact, all mechanical 
switches have contact bounce. It usually 
doesn't matter because you don't care if 
something is turned on and off five or ten 
times very rapidly every time you throw 
the switch. In some circuits this bouncing 
can cause serious problems. 

Suppose you are working with 
counters, for example, and you use one of 
the logic switches for a trigger. You 
throw the switch from LO to HI and the 
counter shows that you did it eight times. 
Surely that is no way to test a counter 
circuit! 

The pulser switch (See Fig. 6) is 

" bounceless." The mechanical switch SI 
is not connected to the output. Instead, it 
causes the two gates (7400) to change the 
state of the output. The gates don't 
bounce. 

The two LED's, one red and one 
green, indicate the state of the output 
(LO or HI). Switch SI is an SPDT type 
that was not used in the prototype. The 
prototype used two normally open 
momentary SPST pushbutton switches 
instead. Either arrangement is satisfac- 
tory. 

Pulse generator 
After the power supp'y, without which 

none of these circuits would operate, the 
pulse generator (See Fig. 7) is the most 
useful device in the breadboard. A pulse 
generator is often called a clock because 
its output "clocks" back and forth be- 
tween a LO and HI level. 

The generator is a 555 timer IC with 
an approximate squarewave output. The 
frequency is changed by selecting various 
capacitors with switch SI. The four 
values shown produce pulses at rates of 
about 0.1, 1, 10 and 100 pulses -per- 
second. These have been found ade- 
quate to meet all needs to date. Of 

course, you may change the values or 
increase or decrease the number of 
frequencies available. 

The LED is included in order that the 
operation and state of the output of the 
clock can be monitored directly. This is 

an advantage when working with some 
types of circuits. Note, too, that the 
stated frequencies are only approxima- 
tions because resistors RI and R2, and 
the timing capacitors are not precision 
units. All you need is to be in the right 
ballpark -the expense of precision is un- 
justifiable. 

Construction 
Construction is greatly simpliti :d by 

using a plastic parts box (6 X II X 2- 
inches) instead of a conventional metal 
cabinet. Mounting holes and even 
rectangular openings for the slide 
switches are easily made and there is no 
worry about insulating parts fron the 
chassis. There are, however, disadvan- 
tages. 

The box is clear plastic and it would be 
confusing at best to look throuea the 
panel. This was solved by paimirg the 
inside of the box after making alI the 
holes but before mounting the pat ts. In 
fact, I made the various sections dif Ferent 
colors -red, yellow, black, white, blue, 
silver. 

+5V 

270 JL 
1/4 W 

continued on pcge 96 

LED 
"Jr 
(GR_r_I_t.) 

114 7400 
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FIG. 6 -PULSE SWITCH provides bounceless switching. 
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FIG. 7 -PULSE GENERATOR prcduces aquarewaves at frequencies of 0.1, 1, 10 and 100 hi e:. 
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If you 
can't 

to college 
for your 
career in 

electronics 
read this! 

CREI brings college -level training 
to you with eight educational 
advantages, including special 

arrangements for engineering degrees 

Advanced Electronics 

The best 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. 
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'areer 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 
better "Lab" than we have found in 

many colleges. And 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 
staff 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 
1 here isn't room here to give you all of 
the facts about career opportunities in 
advanced electronics and how CREI 
prepares you for them. So we invite 
you to send for our free catalog (if you 
are qualified). This fully illus7.rated, 80 
page catalog describes in detail the pro- 
grams, equipment and services of CREI. 

Qualifications 
You may be eligible to take 6a :REI 
college -level program in electruni :s if 
you are a high school graduate (or the 
true equivalent) and have previous 
training or experience in electr :nics. 
Program arrangements are avail:ab e de- 
pending upon whether you have c .cten- 
sive or minimum experience in elec- 
tronics. 

Send for this FREE Book 
describing your opportunitie 
and CREI college -level 
programs in electronics 

Mail card or write describing qualifications to 

c I 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI pro ° ruts 
are approl eat 

for trairait L' of 
veterans tr 

servicemen under 
the G.I. Bail. 
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BELONG TOGETHER! 

Only SUCCESSFUL training programs combine them permanently. 

Forest Be /fs 

SERA /CE TRA /11/NC 

PROGRAMS 

Introduce a selection of learning 
methods that SUIT the way YOU can 
learn best! 

READ AT HOME 

Forest Belt's SERVICE TRAINING MONOGRAPHS 
Highly illustrated Easi -Read texts that 
teach you as only Forest Belt writings 
can. Sold By Subscription Only. 
Five new MONOGRAPH series: - Service Business Administration - Know Your Test Equipment - FM Communications Servicing - Advanced TV Repair 
-CB Radio Servicing 

GROUP SELF -TRAINER KITS 

Multimedia packages designed to be 
used by groups of 5 to 50. Efficient, 
taped lecture Modules. Accompanied by 
Workbooks that visually reinforce the 
audio material, and then elaborate the 
subject further. Workbook exercises add 
practical understanding to each Module. 
Each KIT has a Guide to assure 
professional training sessions, even with 
an inexperienced leader. 
Available by July 1978. 
Planned topics: - Coping With Alignment in Modern TV - How CB Receivers Work (Basic) 
-Single Sideband for CB, Ham, Marine - Digital Technology in TV Servicing 

Mail to: Forest Belt's SERVICE TRAINING PROGRAMS 
Box 681 20 Indianapolis IN 46268 

ENROLL ME in the SERVICE TRAINING CO- OPERATIVE Here is 
595 for my first year Send my CO -OP Member Certificate. Booklet. 
Newsletter and other benefits During my membership. I can buy 
Forest Belts TRAINING PROGRAMS at CO -OP rates 
I prefer to buy Forest Betts TRAINING PROGRAMS individually 
Send information on 

WORKSHOPS and SEMINARS C MONOGRAPHS 
SELF- TRAINER KITS 

Name Age 

Address 

City State Zip 
STP /824 

J 

Offer you successful learning and 
higher earning, in ways that 
SAVE you TIME! 

Bring YOU and YOUR TECHNICIANS 
cost -efficient upgrading that puts 
MONEY in your pocket! 

Carry the most ADVANCED and 
INNOVATIVE training this industry has 
to offer! 

FACE TO FACE 

Forest Belt's TRAINING WORKSHOPS 
Intensive 3 days of high -key, person -to- 
person Forest Belt training methods 
teach so very much for 
so short a time. 
Four WORKSHOPS to choose from: - Easi -Way CB Radio Servicing - Hands -On CB Radio Repair - FM Two -Way Radio Servicing - Advanced Modern TV Repair 

Forest Belt's TECHNICIAN SEMINARS 
Thorough, efficient 1-day mini - 
Workshops; person -to- person Forest 
Belt training methods; packed with 
specific help and guidance on tightly 
selective subjects. 
Four SEMINAR Topics to date: 
-Tracking and Curing CBI /TVI - Mobile Interference Suppression - Math Brushup for Servicers - Electronics Updating (yearly) 

ForeS/ Bells 

SERVICE TRAIN/NC 

COOPERATIVE 
A GROUP dedicated to reducing costs of EFFECTIVE train- 
ing materials through multiple buying. 
Membership fee* first year $95, then $65 /yr. 

Subscribe to all MONOGRAPHS at reduced CO -OP rate 
Discounted CO -OP fees for WORKSHOPS and SEMINARS 
Save on SELF -TRAINER KITS by prepublication orders 
Bargains in other books and training aids 
Regular CO -OP MEMBER Newsletter guides you to top values for 
your training expenditures, previews new technology. 
CO -OP MEMBER Booklet shows you how to gain the most from 
training materials and programs Measure cost -effectiveness 
Judge technician trainability. 
Membership fee does not cover cost of 
training materials or programs. 

CIRCLE 62 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


service clinic 

NiCad batteries. An early death can be reversed if you follow 
this simple procedure. 

WE HEAR A LOT ABOUT "MEMORIES" IN 

electronics today: RAM's, ROM's and 
PROM's, and even the one I use, the 
SAM (Seldom Accessed Memory; not 
electronic!) Here is something similar 
that might be called BWM for "Battery 
With Memory." However, this doesn't 
mean memory in the regular sense; it 

refers to a problem found in some NiCad 
(nickel -cadmium) batteries that showed 
up first during satellite test programs. 

Under certain conditions these bat- 
teries would show a reduction in capac- 
ity, causing a much shorter life than 
normal. They simply seemed to "forget 
how to take a charge!" This problem 
caused a whole lot of research to be 

started. G -E and others worked on it and, 
luckily, found a very simple way of 
detecting and curing it. 

After a normal charge time, the 
"memory" battery would drop to about 
1.0 volt after 25% of the rated life. With 
a symptom like this, the first thing to 
suspect is a bad battery. This will be true 
in some cases, of course. The key clue 
here would be a check of each individual 
cell in the battery, to make sure that none 
has reversed in polarity, a sure sign of 
battery trouble. If all cells check about 
the same, this could be a memory prob- 
lem. 

First, a quick review of definitions: A 
"cell" is one unit; a "battery" is always a 
group of cells. In NiCads these cells are 
practically always in series. The normal 
voltage for one cell is 1.25. Right after 
charging, it may read up to 1.4 volts, but 
will very quickly drop to 1.25 volts. When 
the cell voltage under load drops to 1.1, 

This column is for the service tech- 
nician's problems -TV, radio, audio 
or industrial electronics. We answer 
all questions submitted by service 
technicians on their letterheads indi- 
vidually, by mail, and the more inter- 
esting ones will be printed here. 

If you're really stuck, write us. 

We'll do our best to help you. Don't 
forget to enclose a stamped, self - 
addressed envelope. If return postage 
is not included we cannot process 
your question. Write: Service Editor, 
Radio -Electronics, 200 Park Avenue 
South, New York, NY 10003 

JACK DARR, SERVICE EDITOR 

the battery is considered discharged and 
should be recharged. (See upper curve in 
Fig. 1.) 

A good NiCad battery will hold the 
voltage up to 1.25 per cell over at least 
85% of full -rated life. Cells with a mem- 
ory problem will drop to abcut 1.0 volt 
after only about 25% of life. Note that 
this is below the 1.1 -volt level of normal 
discharged cells. (See lower curve in Fig. 
1.) 

0 25% 50% 576 100% 

DEPTH OF DISCHARGE 

FIG. 1 

There are two major types of NiCad 
batteries: the sintered -plate type that 
includes all the more common small bat- 
teries used in consumer electronics, and 
the "pocket- plate" type used only for 
larger units. The latter ones are the same 
as lead -acid car batteries, and use a 

liquid electrolyte. 
The sintered -plate type of NiCads are 

made almost exactly the same way as the 
familiar Leclanche zinc -carbon dry cell. 
The cylindrical types use the "jelly-roll" 
construction, with foil electrodes sepa- 
rated by an insulator, rolled up into a 

cylinder. An electrolyte is used just as in 
the dry cells. The positive plate (un- 
charged) is made of nickelous hydroxide, 
which is converted to nickelic hydroxide 
when fully charged. The negative plate is 
made of cadmium hydroxide that be- 
comes metallic cadmium when charged. 
The electrolyte is a potassium hydroxide 
solution. 

The material of both plates is "sin- 
tered," meaning it is ground to a very fine 
powder and then formed. This produces a 
crystalline structure with a greater sur- 
face area, similar to an etched -plate elec- 
trolytic capacitor. 

This crystalline plate structure turned 
out to be the cause of the memory prob- 
lem. It took a scanning electron micro- 
scope to find it, though! The capacity of 
the battery depends on the type of crys- 
talline structure. In the normal cell, the 
crystals were still very fine. In cells with 
memory problems, the crystals had be- 
come a great deal larger. 

Because this change takes place every 

time the cell is discharged and recua rged, 
the researchers were able to find: s mple 
solution. When a battery shows memory 
problems, the remedy is to run it icwn to 
a "deep discharge" which means ; 0.6- 
per -cell voltage instead of the I, irmal 
1.1 -volt cutoff. The battery is then re- 
charged using only one -half the normal 
charging current. If this fails to i1ear up 
the problem, the procedure is repeated. A 
maximum of three cycles seems _a clear 
up even the worst cases. 

To do this in the shop, discharge the 
battery through a suitable resistor s.I that 
the maximum current isn't exceeded. 
You can find the maximum curet by 
checking the battery specifications. Each 
battery will be rated at a certain trumber 
of mAH (MilliAmpere- Hours). 'ù!rx.t are 
rated for 10 hours; a battery with a 500 - 
mAH rating delivers a 50 -mA cur -e it for 
10 hours, etc. Be sure to checl the 
voltage of each cell under load t: nake 
sure that none is reversed in polarity, 
which would indicate the cell is nc. zood. 
If they all check out pretty cl:s:, go 
ahead. While discharging, monitor the 
voltage of one cell until it reacrye; 0.6 
volt, or deep discharge; then stop. 

Next, recharge at the 20 -hour -ale, or 
one -half the normal charge rate. Iklcnitor 
this current. To recharge a NiCad bat- 
tery, it is necessary to put back 14% of 
the energy taken out. In other wDrds, 

charge for 14 hours at the 11) -hour 
discharge rate, or 28 hours at we-half 
the 10 -hour rate. 

Then, recheck the battery for icrmal 
life. You can use automotive int.a ides - 
cent lamps for test loads; there are ypes 
that draw the necessary current and give 
a visible indication at the same crime. 

Discharge current should be moti ored 
and the time noted. For example. i the 
battery is fully recovered, it will dcii 'er a 
full output voltage for at least t,O'; to 
85% of normal life. Watch for a :.widen 
drop to about 1.0 volt after only .*570 of 
life; this means that the memory p -3, item 
hasn't been cleared up yet. Howt vi r, if 
the battery runs to 50% of norm a. life 
before dropping, this is a gooc .ign. 
Repeat the deep- discharge /charge u ycle 
until it clears up. 

The Eveready Battery Applicati:r. En- 
gineering Handbook does not irec om- 
mènd trickle -charging or constant _barg- 
ing for NiCad cells. A fairly deo n dis- 
charge, followed by a full recua rg a is 

preferred. If you must trickle -charge, 
keep the current to a bare minimum the 

continued on pig, 76 
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SERVICE CLINIC 
continued from page 75 

30- or 50 -hour rate is recommended. If 
you have NiCad cells that have been 
unused for, let's say, six months, do not 
put them in the charger before use! 
Discharge them fully, then recharge 
them at one -half the normal rate, or 
C /20. However, this would only be nec- 
essary for small button -type cells, not for 
the larger types. 

Full details of the memory exper- 
iments can be found in an article by 
Saverio F. Pensabene and James W. 
Gould II in the September 1976 issue of 
IEEE Spectrum. Another useful book is 
the Nickel- Cadmium Battery Applica- 
tions Handbook, General Electric, P.O. 
Box 861, Gainesville FL 32602. R -E 

service 
questions 

COLOR BUT NO BLACK -AND- 
WHITE PICTURE 

Here's the problem: I have no black - 
and -white picture on this Sylvania D02 -1, 
but / have a color picture. It is odd -look- 
ing. When I turn the color control off, all l 
have is a gray raster. Sound is OK. Can 
you help ? -J.F., Forest Hills, NY. 

You've already found the answer. You 
are losing the black -and -white ( "video ") 
signal. A color picture is actually two 
separate pictures, one black- and -white 
and one color. You obviously have good 
signal at the video detector and at the 1st 
video amplifier. This tube acts as a com- 
mon- cathode amplifier for video and as a 
cathode follower for the color signals. So, 
this one is apt to be working. 

Trace the video signal from the plate of 
the 1st video amplifier tube on through 
the delay line and to the video output 
(6JT8). You will probably find some- 
thing like an open delay line that is stop- 
ping the black- and -white signal between 
these two points. There are a couple of 
peaking chokes in this line and one of 
these could be open. 

HUM -BARS, LOW DC VOLTAGE 
There is an odd problem in this Motoro- 

la TS -914. I have a hum -bar in the picture 
and the B+ voltage is not up to what it 
ought to be. I also see a lot more ripple on 
the DC output of the power supply than I 
should have. Bridging filter capacitors 
won't remove it, either. Whattheheck ? - 
E.R., El Paso, TX. 

This could be puzzling. This chassis 
uses a voltage doubler DC power supply 
and any ripple out of that should be 120 
Hz and give you two hum -bars. Check 
the voltage across both of the doubler 
capacitors in the power supply. This 

should be very close to the same. If you 
get an unbalance, one of the doubler 
capacitors is probably open. 

(Feedback: "Woops! One of the doub- 
ler capacitors was completely open. ") 
Note: this may have accounted for the 
single hum -bar symptom, since it might 
have been developing excess ripple with a 
60 -Hz component. 

ODD SCOPE SYMPTOMS 
I have a Dumont 304A lab scope which 

l've been using with D/A converters and 
my Altair 8800. I accidentally left it on for 
several days. Now I have a weird pattern! 
For about an inch in the center of the 
CRT, dots are displayed normally. If you 
move a dot, even manually, outside of this 
area, it becomes a dash pointing radially 
out! 

l've never seen or heard of anything like 
this! I can't get any ideas from anyone. 
Any help would be appreciated. -J.R., 
San Francisco, CA. 

This is a new one to me, also. I thought 
I'd seen all of the oddball patterns possi- 
ble on a scope, but apparently I haven't! 
The crystal ball says that a most likely 
suspect would be something that affects 
both horizontal and vertical deflection 
circuits at the same time. This would be 
in the DC power supply. Scope the filter 
capacitors as well as the deflection plates 
and see if you find an unusual amount of 
ripple from an open filter capacitor. 

our tint, of óttroducing...MS=10 Genmal Television 
Servicer 

Patents Pending 
on 13 unique features. 

immiwww. 

American Technology's model ATC -10, the original General Television Servicer, 
has earned its reputation for a wide range of useful functions, dependable 
performance and profit making potential in every imaginable job situation 
from a simple house call to the toughest dog. 

Our new model, the GTS -10, carries on this tradition with added 
features like 4.5 Mhz Sound Carrier ... Blue Raster ... Green 

Raster ... Color Trio. Advanced yet sensibly priced the 
GTS -10 is the ultimate instrument on the TV service 
equipment market. 

Some of GTS -10 features and facts: 3.58 Monitor pattern 
for oscillator frequency checks with no need to short the 
AFPC test point / Vector 1 Color Bars (6th bar marker) I 

Gray Quad pattern for simplified gray scale tracking 
checks and adjustments I Red Raster pattern for check- 

ing and adjusting purity at the flip of a switch I Hatchdots - 

versatile composite pattern for static & dynamic convergence I 

Crystal controlled RF / Wide range RF -IF attenuator / Video and IF out- 
puts for signal injection I Interlace I and more. 

same day shipment. 

2 year factory warranty against all failures in normal use. 

30 day money back guarantee. All. 225 Main Street, Dept. 10 , Canon City, Colorado 81212, (303) 275.8991 
AMERC?N TECHNOLOGY CORPORATION 
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(Feedback: "You're 100% correct! 
There was a very high ripple on both of 
the deflection plates. An 80 -µF electro- 
lytic capacitor in the B+ was completely 
open. New one cleared up the problem. 
You, sir, are a genius! ") 

No, I'm not! (I have written proof of 
that!) I just tell everyone to check filter 
capacitors! 

TWO BRIGHT HUM -BARS 
There are two very sharp, bright hum - 

bars on the screen of this RCA CTC -68. I 

don't seem to have too much ripple on 
the +245 -volt supply. What can cause 
this? -J.G., Mena, AR. 

From "official sources" (my friend 
who fixes RCA's!) I find that if C105- 
c-a 500 µF capacitor connected to the 
+36 -volt source -is open, you'll get this 
kind of a symptom. This line feeds the 
MAL001 B video- amplifier module. 

NO RASTER 
The high voltage is very low in this G -E 

N -2 chassis. I get only +320 volts on the 
boost and the cathode current of the 
21LG6 is 400 mA. Plenty of drive signal to 
21LG6 grid. The only thing I can do that 
makes any difference is disconnect the 
horizontal deflection yoke. Then the 
21LG6 current drops to 100 mA, boost 
goes to more than normal and the high 
voltage comes up to almost 10 kV. The 

yoke winding seems to check OK with an 

ohmmeter. Any ideas ? -F.R., San Angelo, 
TX. 

The first idea I get from the crystal 
ball is that horizontal yoke winding is 
bad! The only other thing that would give 
you such a reaction in the boost voltage is 

an open boost capacitor, but this would 
not make the horizontal output tube cur- 
rent go to 400 mA. A shorted horizontal 
winding in the yoke will. Try a new 
yoke. 

TOUCHY TUBE PLATE 
I had a problem in this RCA CTC -25. 

Fixed it by changing the 3rd video IF tube, 
6JC6. Tried to check the DC voltage on 

the plate with a VTVM but the screen 
goes dark when I touch the meter probe 
to it. Scope probe does the same thing. 
This isn't normal, is it ? -A.J., Cleveland, 
OH. 

Yes, it is. When you touch even a very 
low -capacitance meter probe or scope 
probe to the plate of this tube you detune 
it, and also cause the stage to oscillate, in 

some cases. It is very touchy. Practically 
all IF stages show the same reaction. 

If you want to read the plate voltage, 
check it on the screen grid of this tube. 
There is nothing between this point and 
the plate but the high impedance (low 
resistance) of the plate coil. If this coil 
has continuity, you do have plate vol- 
tage. 

CB POWER TRANSISTOR 
I need a replacement transistor for a 

Tenna CB radio. It's the RF po Ner output 
in the transmitter. The original is a 

2SC517. Do you know where I can get a 

replacement ?? l've looked everywhere 
without luck. -J.D., Howard Beach, NY. 

This one is easy. (Thank goodness; I've 
been looking for an easy gLestion all 
day!) RCA SK -3049. Motonla HEP- 
243; G -E GE -20; Sylvania ECG -224. 
Any of these will do the job. 

SIX DARK BARS IN RASTER 
There are 6 dark vertical hers in the 

raster of this Craig 6305 black. and -white 
TV. l've tried everything I ca i think of 
with no luck. -D.M., Middle Vil'age, NY. 

This sounds like the jail -bar symptom 

found in several color TV sets. I soe that 
this one uses a horizontal tlankirg d ode. 
Check this to see if it's shcrted. If sc. the 
whole horizontal wavef3rm gets into the 
blanking. Normally, tie diode Jipi off 
the ringing along the scan aortioa. Il this 
gets through, it can cause bars like the 
ones you see. 

AGC PROBLEM 
The only way I can gei a Inc-La - or 

sound on this Sears 562.10423 71' to 
turn it off and on rapidly! Each Am. it's 
turned off, the picture comes ca 1,r a 

second or two! The coPec.or yolk pi on 

the AGC keying transistor is oft. I ,ead 
continued on r'lge 79 

This ONE Wiring 1b 
DoesThe Work 01! FI 

Long Nose 

O2 Wire Strip 

Wire Cutter 

Boll Cutter 

Wire Crimpe 

It strips wire without damagin 
conductor. Cuts machine Colts w 

damaging threads. Cuts wre with a 

scissors action. Crimps bo-h iisulate 
non-insulated wire to make perm 
solderless connections. Its. lean plier 
pulls wire, loops wire enes, loosen 

tightens small nuts. Blue duped 
cushion grips are kind to hands. T 

durable, precision made to CHANNEL 

standards. Length 81/4 inches 
The No. 908GWIRE TOCLL ,CHA' 

LOCK. Ask your tool supplier for it. 

for free catalog informat ori. CHA' 
LOCK, INC., Meadville, Pa 16335. 

a 
e 

No. 908 -G WIRE TCOL 

Meet The Family Send Fo- Free Cata 

CIRCLE z3 ON FREE INFORMATION CARD 
77 

www.americanradiohistory.com

www.americanradiohistory.com


computer corner 

Z -8 0 An in -depth look at the Z -80 and how it differs 
from the 8080. WILLIAM BARDEN, JR. 

THE Z -80 MICROPROCESSOR IS THE LATEST 
in the line of MOS LSI (Metal- Oxide- 
Semiconductor Large Scale Integration) 
microprocessors that evolved from the 
Intel 8008. Designed and produced by 
Zilog, Inc., the Z -80 is "downwards com- 
patible" with the Intel 8080 instruction 
set, just as the Intel 8080 instruction set 
included the Intel 8008 instruction set. 
Not only can the Z -80 execute programs 
based on the 8080 instruction set, but it 
includes 80 additional instructions that 
supplement the 78 instructions of the 
8080. 

Accompanying the new instruction set 
is a new architecture, which, in general, 
encompasses the architecture of the Intel 
8080. Whereas the 8080 has seven gener- 
al- purpose registers, a stack pointer and a 
program counter available to the pro- 
grammer, in addition to internal reg- 
isters not accessible to the user, the Z -80 
has another set of the seven general - 
purpose registers and two index registers. 
All of the nine new registers are available 
to the programmer. In addition, two oth- 
er registers provide interrupt control and 
memory refresh control. 

The third difference between the Z -80 
and the 8080 is the pin -out, the signals 

INSTRUCTION 
DECODING 

AND 
CPU 

CO NTORL 

TIMING 
AND 

CONTROL 
LOGIC 

T MING AND 
CONTROL SIGNALS 

ALU 

10 FLAGS 

associated with the 40 pins of the Z -80. 
As in the 8080, a 16 -bit address bus 
enables a direct address of 65,536 bytes 
of memory. Likewise, an eight -bit data 
bus allows transfers of eight bits or one 
byte of data between the Z -80 CPU and 
memory or I/O devices. However, the Z- 
80 requires only one +5 -volt power sup- 
ply and only a single -phase clock, and 
adds an external NMI (Non -Maskable 
Interrupt) line. In comparison, the 8080 
requires three supply voltages ( +5, -5 
and +12 volts) and a two -phase clock, 
and has only a single interrupt line. 

The final major difference between the 
Z -80 and the 8080 is in the clock speed. 
Some microcomputer manufacturers 
hand -select Z -80's that will run at clock 
speeds of 4 MHz, twice as fast as the 
standard 8080 version. The standard ver- 
sion of the Z -80, however, operates at 2.5 
MHz, which is 25% faster than the 
8080's 2.0 -MHz clock speed. 

All in all, the above features make the 
Z -80 an attractive replacement for the 
8080, and at least seven manufacturers 
are producing either microcomputers 
based on the Z -80 or microcomputer 
boards that are compatible with the 
MITS (S -100) bus. Many commercial 

DATA 
BUS 

07, ADO 

DATA BUS 
CONTROL 

Z -80 MICROPRO- 
CESSOR CHIP 

8 -BIT DATA BUS 

A FLAGS' A' FLAGS' 

B C B' C' 

0 * E D' ' E' 

H 
* 

L H' L' * 

INTERRUPT VECTOR* MEMORYRREFRESH* 

IX INDEX REGISTER"' 

IY INDEX REGISTER 

STACK POINTER ** 

PROGRAM COUNTER** 

A15 

FIG. 1 

ADDRESS 
BUS 

* 8 -BIT REGISTERS 
16-BIT REGISTERS 

AO 

users are seriously considering using or 
are already using the Z -80 microproces- 
sor in new designs. This first of a series of 
columns will discuss the Z -80 in terms of 
the architecture, pin -out description, ad- 
dress modes and instruction set and use. 

Architecture 
Figure 1 shows the basic architecture 

of the Z -80 microprocessor. The program 
counter holds the address of the current 
instruction that is being fetched from 
external memory. Since it is a 16 -bit 
register, up to 65,536 (64K) bytes of 
external memory can be addressed to 
fetch an instruction. The stack pointer is 
also a 16 -bit register and addresses a 
memory stack area anywhere within ex- 
ternal memory. As in other microproces- 
sors, this stack area is used for temporary 
storage of variables in the program, stor- 
age of the PC during subroutine calls and 
storage of registers during interrupt proc- 
essing. 

8 BITS OF 
I REGISTER 

8 BITS FROM 
INTERRUPTING 
DEVICE 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

16 BITS SPECIFY 
INTERRUPT PRO- 
CESSING LOCA- 
TION ANYWHERE 
IN MEMORY 

FIG. 2 

Memory- refresh register R is a seven - 
bit counter that continually counts every 
instruction fetch. The contents of the R 
register (0 to 127) are sent out on the 
seven least significant bits of the address 
bus while the current instruction is being 
decoded. External memory logic uses the 
count to refresh dynamic RAM memo- 
ries. The I register, or Interrupt Page 
Register, is loaded by the program and 
provides the eight most significant bits of 
an interrupt vector address (Fig. 2), 
while the lower eight bits are supplied by 
the interrupting device. An interrupt 
processing routine can therefore be lo- 
cated anywhere in the 64K of memory. 

Two 16 -bit index registers, IX and IY, 
perform an indexed type instruction use- 
ful in accessing tables in memory. This 
addressing mode will be discussed in a 
later column in this series. 

The general -purpose registers are div- 
ided into two groups, each consisting of 
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seven general -purpose registers, des- 
ignated A, B, C, D, E, H, and L. As in 
the 8080, six of these registers operate 
together as register pairs: B and C, D and 
E, and H and L. Taken together, a 
register pair is 16 bits, although either 
register of the pair can be used as an 
eight -bit register by itself. 

Accumulator register A is the primary 
register used in arithmetic and logical 
operations in the Z -80. At any time, the 
CPU can switch from one group of seven 
registers to the other group of seven 
registers by a single instruction. The 
other group has the same designations 
except that they are primed -A', B', C', 
D', E', H', and L'. There are many 
advantages in having the additional stor- 
age of the second group of registers as, 
for example, in rapid interrupt processing 
and increased processing speeds when 
temporary results can be held in the 
second set of CPU registers rather than 
in memory. 

Two sets of flags, F and F', are asso- 
ciated with the register groups. The flags 
are set as a result of arithmetic and 
logical operations performed by the ALU 
(Arithmetic and Logical Unit). The flags 
record whether the results of the last 
operation produced carries, a zero result, 
a negative result, parity, and /or over- 
flow, and can be tested to cause condi- 
tional branches in the program (Fig. 3). 

FLAG REGISTER 

1113©11©®1111 
CARRY FLAG. SET OR 
RESET AFTER ARITH- 
METIC INSTRUCTIONS 

SUBTRACT FLAG. USED 
INTERNALLY FOR BCD 
SUBTRACT OPERATIONS' 

DUAL PURPOSE. SET FOR PARITY 
FOR LOGICAL INSTRUCTIONS OR 
OVERFLOW FOR ARITHMETIC 
INSTRUCTIONS. 

NOT USED 

HALF CARY FLAG. USED INTERNALLY FOR 
BCD OPERATIONS.` 

NOT USED. 

ZERO FLAG.SET IF ZERO RESULT, 
OTHERWISE RESET. 

SIGN FLAG. SET IF RESULT OF THE 
OPERATION IS NEGATIVE, OTHERWISE 
RESET. 

*NOT USED BY PROGRAMMER 

FIG. 3 

The ALU is an eight -bit arithmetic or 
logical unit that can add, subtract, shift, 
AND, OR, exclusive OR, and perform 
other operations on two binary operands. 
It also performs addition or subtraction 
of two BCD (Binary Coded Decimal) 
operands. The current set of flags is set 
on the results of the arithmetic or logical 
operation. 

Next month, the column will continue 
with a discussion on the pin -out of the Z- 
80 IC and the Z -80's timing. 

In the column that will follow, the 
discussion of the Z -80 will include: inter- 
rupts, interfacing techniques, the differ- 
ent types of instructions and the various 
addressing modes. R -E 

SERVICE QUESTIONS 
continued from page 77 

-0.3 volts and it ought to be -4.8 volts. 
Transistor and diode replaced'. Where is 
it? -G.M., Washburn ME. 

In the AGC from what you lave found 
so far. Try clamping the IF AGC at 
about +1.5 volts and see if this gives you 
a picture. If so, leave the clamp voltage 
there and check your AGC keyer to make 
sure that you do have the keying pulse 
and the video signal on the base. You 
need both of these to get any AGC 
action. I suspect that one of them didn't 
show up for work this morning! 

HORIZONTAL PROBLEMS 
There are all kinds of screwball terob- 

lems in this Curtis- Mathes CMC -IC. The 
horizontal hold is very unstable' :olor 
acts up and so on. The waveforms 07 the 
AFC diodes are very odd. l found .i !ournt 
resistor which seems to be R115, dal the 
flyback. I'm confused! -J. G., Hatfir+k 

To start with, replace that resistor. 
R 1 15 is a pulse -coupling resisto- 'rom 
the flyback to the AFC. While yD. are 
there, check the capacitive voltage- divid- 
er network C520/C521. If one of th :se is 

open, the pulse will be off. Also, 'rom 
continued on page 83 

NEW FROM LEADER 

The 20MHz Dual 
Trace Scope. 
Automatic trigger from Fast, pushbutton front 

CH -1 or CH -2. 

10MV 
sensitivity. 

panel X/Y operation. 
Bright stable display. 

Add & subtract mode Compact, lightweight. Automatic alternate 
chop, select; TV Synch 

Faster. Brighter. More 
Versatile. Economical. 
Model LBO 508 $689.95 with accessories 

See your distributor or write direct for details. 

151 Dupon. Street, Plainview, N.Y. 1 1803 

(516) 822 -9300 

When Quality Counts .. 

LEADER 
Instruments Corp. 
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state of solid state 

A new processor from National that can function as a 
programmable calculator or as a number cruncher for your 
microcomputer. KARL SA VON, SEMICONDUCTOR EDITOR 

IF YOU HAVE EVER TRIED TO PROGRAM A 

microcomputer to do an elementary deci- 
mal arithmetic calculation, you know 
how complicated simple things can get. 
The National MM57109 MOS /LSI 
Number -Oriented Microprocessor is de- 
signed to make life considerably easier. 
Its language is calculator- oriented, and 
the circuit can be used with or without a 
separate controlling microprocessor. In 
control applications such as measure- 
ment and navigation systems, the device 
functions with the aid of an external 
program counter and program source. 
Where number handling is only one part 
of the overall picture, the number crun- 
cher becomes the peripheral to a more 
conventional microprocessor. 

The number cruncher 
Microcomputer instruction sets are 

limited to binary addition with the occa- 
sional luxury of subtraction. A couple of 
machines have BCD adjustment instruc- 
tions or can do BCD arithmetic, but this 
is only of limited help. 

To develop a software math package 
that can handle scientific or more gener- 
ally floating -point calculations is an edu- 
cation in itself. Decimal inputs must be 
converted to binary and normalized for 
the best use of the available memory 
space. The calculations must be done and 
the results rounded off and converted 
back to decimal. In addition to the mag- 
nitude of this task, even if such a package 
were already available, the math routines 
eat up memory and, of course, must be 
loaded from a storage medium or pro- 
grammed into ROM or PROM. 

The MM57109 performs conventional 
scientific calculations, does program 
branches based on flag and register tests, 
and inputs and outputs data with coordi- 
nating handshake signals. It combines 
the arithmetic functions of a scientific 
calculator with the control instructions 
used in stand -alone microcomputer sys- 
tems. 

This device is actually a mask -pro- 
grammed version of the MM5799 part of 
the COP (Calculator Oriented Processor) 
family; these processors have CPU, 
ROM, RAM, and I/O circuitry on the 
same IC. 

Figure 1 is the block diagram of the 
MM57109. There are eight internal reg- 
isters, each with 12 digits of storage. 
Registers X, Y, Z, T and M are acces- 
sible through programming. It is possible 
to expand the internal register files with 
an external 256 X 4 RAM. Lines DA 1 

through DA4 and the external instruc- 
tion storage are used to address these 16 
registers. 

VSS 5V 

V00-8. 4v 

01 

INTERNAL CLOCKS 

PO H 

1B /JC 

16/r1-3 

14/04 

13/03 
12/02 

11 /DI 

INITIALIZATION MICROPROGRAM 
STORAGE ROM 

A ITHMETIC 
UNIT 

CONTROL 
LOGIC 

Fl BIT DIGIT DATA 

tion as the data lines when the ISEL line 
is set to logic 0. 

When the device is ready for an 
instruction, the RDY line goes high and 
remains there for as long as the HOLD 
line is held high. The HOLD line is 
switched to ground when the instruction 
from the program source has been ac- 
cessed. If the system timing is such that 
the instructions are always ready within 
9 microcyles of when the RDY line goes 
high, the HOLD line can be permanently 
wired to ground. When the MM57109 is 
used in a stand -alone system, the RDY 
line becomes the clock for the external 
program counter. The parallel outputs of 

CONTROL 
SIGNALS 

.0-HOLD 
ROY 

BR 

-ISE_L --a R/W 

OAS 

FLAGS 

x 
Y 

z 

T 

F1 -a F2 

-TERROR 

STACK 

MEMORY 

3 REGISTERS 
Í) NOT USER 

ACCESSIBLE 

DIGIT 
ADDRESS 
COUNTER 

B.OIGIT 
MANTISSA 
REGISTER 
FILE 

-aDAI (LEAST) 

-04.13A3 
-+ OAR (MOST) 

DIGIT 
DATA 
OUT 

-.001 (LEAST) 

002 -. 003 - 004 (MOST) 

FIG. 1- NUMBER CRUNCHER. National's MM57109 is a dedicated processor that can be used as a 
stand -alone programmable scientific calculator or as a peripheral for your microcomputer. 

The clock generator runs from an 
external noncritical single -phase 400 - 
kHz oscillator. The clock circuitry gener- 
ates a SYNC output pulse every four 
oscillator cycles to form a 10 -As "micro - 
cycle." Each instruction requires the exe- 
cution of many microcycles. 

The initialization block provides auto- 
matic power -on resetting when 5 volts is 
first applied to the POR terminal and 
then switched to -4 volts. Three pulses 
on the RDY line signal that the 
MM57109 is ready for its first instruc- 
tion. 

The instruction format includes a 6 -bit 
operation code. Pins II through I6 are 
the instruction input pins driven by the 
external program source. They also func- 

the program counter address the pro- 
gram memory, which holds the sequen- 
tial instructions. 

The RR control output provides the 
results of test instructions. The output is 
a 4 -bit, microcycle low pulse when the 
performed test proves true. 

Numbers have BCD -encoded 8 -digit 
mantissas and 2 -digit exponents, and are 
manipulated in a four -register stack and 
memory register in Reverse -Polish style. 
The device can be considered as a pro- 
grammed scientific calculator with a dif- 
ferent type of I/O interface and separate 
program counter and instruction source. 

Each of the four stack registers and the 
logic -1 memory register store the bits of 
the 8 -digit mantissa and 2 -digit exponent 
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as well as sign bits and decimal -point 
position indicator. 

Numbers are transferred in and out of 
the MM57109 through data pins D1 

through D4. Single decimal digits are 
received serially as 4 -bit BCD words. 
Either the floating point or scientific 
notation mode is selected with the 
TOGM (TOGgle Mode) instruction. On 
initialization, the mode is set to floating 
point, which does not use exponents. The 
SMDC (Set Mantissa Digit Count) in- 
struction sets the number of digits be- 
tween 1 and 8, and is initially set to 8. As 
digits are fed in or out serially, the state 
of lines DAI through DA4 identifies the 
digit. 

There are three flag outputs: FI, F2 
and Error. Flags F1 and F2 are set by 
instructions SF1 and SF2 or pulsed by 
instructions PF1 and PF2. The Error 
output is set high when calculation errors 
occur, such as taking the logarithm or 
natural log of a number less or equal to 0, 
a result exceeding the 10 -99 -to -1099 

range, and taking the square root of a 

negative number. 
Input JC shares the I6 line and is 

tested with a TJC instruction. 
The MM57109 instruction set has a 

total of 70 digit- entry, move, math, clear, 
branch, I/O and mode control instruc- 
tions. Instructions have a 6 -bit op code, 
and another two bits available for ex- 
tended hardware such as device selection 
using the AIN instructions. Two -word 
instructions use a second 8 -bit word that 
holds a branch address or the mantissa 
digit count. 

The digit entry group of instructions 
are: 0-9, decimal point, enter exponent, 
change sign, a, enter, no operation, and 
halt. 

If the instruction preceding an entered 
digit is enter, register X is cleared and 
the digit is put into X. When a number is 

entered, the stack is pushed; the contents 
of Z move into T, Y into Z, X into Y, and 
X is cleared to O. This "initiation of 
number entry" occurs only once for each 
series of digits corresponding to a single 
number. Digits following the eighth man- 
tissa digit are ignored. As in calculators, 
the number -entry mode is terminated by 
any non -entry instruction. The IC then 
normalizes the number by shifting the 
decimal point until it is to the right of the 
first mantissa digit and adjusts the ex- 
ponent accordingly. 

The move instructions include the 
stack operations, register exchange, 
memory store and recall, and left and 
right shifts of the mantissa. 

The math group does the conventional 
four functions, plus trigonometric and 
logarithmic functions. 

Two clear instructions clear and ini- 
tialize the system. 

The branch group is divided into two 
subclasses: The test class that checks the 
JC, Error and register X conditions. The 
count class increments or decrements 

memory, and branches if memory is not 
zero. 

Input /output instructions are the mul- 
tidigit IN and OUT and the single -digit 
asynchronous AIN entry. 

Flag instructions control fl tg 1, flag 2, 

and R/W outputs. 
The TOGM, SMDC and I \IV instruc- 

tions set the operating mod:; the INV 
instruction sets the inverse 'mode for trig- 
onometric or memory instructions. 

The number of microcycles varies from 
the hundreds for number entry to tens of 
thousands for trigonometric functions. 
For example, the sine functinn averages 
56,200 microcycles and has t, worst case 
of 95,900. 

The MM57109 uses a 9 volt power 
supply that can be split into +5 volts and 
-4 volts for partial TTL compatibility. 
The technology is PMOS me`al -gate low 

threshold, and the typical cur ent drain is 

only 12 mA. For more details, write 
National Semiconductor Corporation, 
2900 Semiconductor Drive, Santa Clara, 
CA 95051. 

NMOS and MOS /bipolar noonochips 
lnterdesign's digital n- channel MOS 

silicon -gate monochip is the result of a 

joint project with Fairchild Semiconduc- 
tor. The 138 X 138 -mil IC has the equiv- 
alent of 262 gates. 

Interdesign claims that this IC is more 
area -efficient than PL, the logic design is 

more conventional than PL, and is also 
directly TTL- and CMOS -compatible. 
This is the first of a series of closely 
stepped sizes which will allow optimum 
choice of size. 

LARGEST LINEAR CHIP on the merket. Interde- 
sign's semicustom Monochip F contains 460 

components. 

Monochip E is 70 X 70 -mils, has 200 
components and 18 bond pads. Monochip 
F is 90 X 110 -mils, has 460 components, 
including 10 MOSFET's and four high - 
current NPN's, and 24 bond pads. For 
information, write Interdesigr, Inc., 1255 
Reamwood Avenue, Sunnyvale, CA 
94086. R -E 

UNDERST4NDI NG 

r.1Cß0 
COC1PLITE113 
AND SMALL COMPUTER 

SYSTEMS 
Here, at last, is a profusely illustrated, 

easy- reading, "must" book explainúlç funda- 
mental concepts behind operat cri of 

almost all microcomputers ... én simple 
English ... giving you that extra kick/ledge 

to read and understand computer anEgazines 
and manufacturer's literature ... and feel 

"at home" around computers. Thincs like: 
How a CPU is organized; how if follows 
sequences of orders to solve prplblems 

Illustrates basic instructions f-om 
almost every microcomputer D s.' asses 

common memory addressing me d: s - 
illustrates typical uses What to IcHow to 

tell a computer what to do whet r,sing 
machine language programming .se of 

flow charts; program worksheet -and 
assembly of source codes into codes; 

memory maps; purpose of Ec i 

Assembler, Monitor. 

only $995. Order your copy oday! 
How a computer communi :t s 

Commonly used I/O devices nd 

operational concepts Practical aslects of 
selecting a small computer system 11 Plus, 

hundreds of other practical fao s and 

information! If you're curious etc ,. small 
computers, you must own this 31 t age 

no- nonsense easy- reading text. 11c ides 
easy -to -use glossary of key microco - puter- 

oriented words. 
UNDERSTANDING MICROCOMPUTVIS. The 

name says it all! Only $9.95 rpd. 
Order your copy today' . s(ELLU (OM1PU IER 

(01 %IiUIr46 p (u 
pVP.O. Box 133 - PP STN, D4 pt. RE 

Milford, CT 06460 
Fnce shown for North American custorre-s Master 
Charge. Postal and Bank Money Orders p r`erred. 
Personal checks delay shipping up to 4 weeks. 
Pricing, specifications, availability .s.a. =ct to 
change without notice. SCELBI Books arr avail- 

able in many fine Computer Staras 
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New 
B &K- PRECISION 

31/2 digit 
portable DMM 

dr 

Model 
2800 ir' 

Industrial Quality 
at $99.95! 

3V2 digit bright LED display 
Completely portable -use it 
anywhere! 
Auto -zeroing on all 22 ranges 
Fully overload protected on all 
ranges 
Typical DC accuracy is ±1% 
100% overrange reading 
High -/Low -power ohms for 
in- circuit resistance measurements 
or semiconductor checks 
1mV, 1µA, 0.1 ohm resolution 
Full range of optional accessories 
available 

Compare features, performance 
and price...you'll choose the new 
2800 from the "cost- effective" 
instrument specialists at 
B &K- PRECISION. 

Available for immediate delivery at 
your nearest B &K- PRECISION 
distributor. 

PHECISION 
DYNASCAN 
CORPORATION 

6460 West Cortland Avenue 

Chicago, Illinois 60635 312/889 -9087 

In Canada: Atlas Electronics, Ontario 
Intl. Sls: Empire Exp., 270 Newtown Rd. 

Plainview, LI, NY 11803 
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EQUIPMENT REPORTS 
continued from page 26 

modes: ALTernate, which means that you scan 
first one channel and then the other; CHOP, in 
which both channels are chopped at the 250 - 
kHz frequency and displayed in sections; and 
ADD, in which Channel I is added to Channel 2 

and the result displayed. Channel 1 or Chan- 
nel 2 can be displayed at the same time or 
singly. The Channel 2 waveform can be 
inverted for comparison purposes. The signal 
from either channel can be selected for the 
triggering on internal trigger. All these func- 
tions are controlled by a vertical row of push- 
buttons located to the right of the selector 
switches. Either channel input may be 
switched to AC -, DC- coupling or ground. 
Vertical positioning controls for each are 
located above and below the pushbuttons. 

Three pushbuttons take care of synchroni- 
zation and triggering. The first button is 
labeled AC for (standard) coupling; the next, 
HF REI that inserts a filter that cuts off at 10 
kHz to make it easier to display noise -filled 
signals. The Tv pushbutton is a sync separator 
that works on vertical sync pulses when the 
sweep speed is 0.1 ms or slower, and on hori- 
zontal sync pulses when the sweep is faster 
than 0.l ms. A push /push switch selects either 
the positive or negative slope of the waveform 
for the triggering. 

With my uncanny skill at coming up with a 
job that requires just such an instrument as 
the model LBO -515, we had a sync problem 
that required a very steady scope. The scopes 
TV pushbutton provided two solid traces on the 
input and output of the sync- separator that 
helped considerably in correcting the problem. 

(Incidentally, by locking the sweep to the 
vertical sync pulse on the 0.1 -ms range and 
then pushing the magnifier X 10 button, both 
lines of the VITS signal were visible simulta- 
neously, one on each trace.) 

Delayed triggering of the sweep is con- 
trolled by the middle section of the TIME /DIV 
selector, and can be adjusted independently of 
the main control. The pointer indicates the 
time by which the sweep is delayed on the 
regular scales. The delay and /or the holdoff 
can be adjusted separately. The instruction 
manual describes other functions and applica- 
tions in more detail and includes directions for 
checking and recalibrating all circuits. 

The model LBO -515 can measure the phase 
angle between two signals, the time difference 
between two signals, pulse risetime (the actual 
risetime of the model LBO -515 is only 0.014 
µs, so that it can be subtracted from the 
reading to yield a highly accurate value), and 
modulation percentages of AM or single -side- 
band signals. You can switch to X Y, and do 
vectorscope anlaysis from the front: Channel 1 

is the X -axis and Channel 2 of the Y -axis. 
A set of three switches controls triggering: 

NoRMal, SINGLE and RESET. Pressing only the 
NoRMaI pushbutton does not show a trace 
until an input signal is connected. With both 
NoRMaI and SINGLE pushbuttons out, the 
scope is in auto -run or free wheeling; both 
traces are visible on the screen even without a 

signal input. In both positions, the trigger level 
is set by the LEVEL control just below it, and 
when it is triggered, the TRIG'D pilot light goes 
on. 

This is quite a versatile instrument, and it 
performed well both in actual work and in 
experimental "tricks." R -E 

QUICK CHARGE IRON - 
QUICK CHANGE TIPS 
ls( ®Quick Charge Cordless 
Soldering Iron recharges in 
3 -41/2 hours. Uses any of 
Wahl's 16 snap -in tips. 
Low voltage, battery powered, 
ground free isolated tip design. 

=7571 - BEVELED TIP =2 

= 7579 - BEVELED TIP -3 'tI 
-7592 - BEVELED TIP --5 

,.7593 -- BEVELED TIP ,6 

t 1 -1- 
= 7566 -MICRO SOLDERING TIP .t11. 
=7535 - REGULAR TIP =5 

=7546 -HEAVY DUTY TIP =8 

'7541 - CIRCUIT BREAKER TIP 

Zt I- 
7573 - TINNING TIP =5 Lt Ir 
7559 - "V" TIP =5 t I 

=7572 - BLUNT TIP =5 

=7577- CHISEL TIP =5 

7S45 -FINE TIP :'2 l tl1 
-7588 -KNIFE TIP rt Ili 
7574 - CONCAVE CENTERING TIP 

l l 

I I 

= 7558 
TUNER 
EXTENSION TIP 

=5 

WAHL CLIPPER CORPORATION 
ORIGINATORS OF PRACTICAL CORDLESS SOLDERING. 

Sterling, Illinois 61081 (815) 625 -6525 
"Manufacturing /'.xccllenII Sinc 1919" 
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SERVICE QUESTIONS 
continued Jroin page 79 

experience, I'd try a -few AFC diode 
unit -use an RCA SK -31 19. 

HIGH -VOLTAGE ADJUST PROBLEM 
After fixing vertical problems in this 

RCA CTC -49XA, I can't get the high volt- 
age below 25 kV (normal 21.5). The high - 
voltage adjust has no effect at all.-S.G., 
Tucson, AZ 

I told him to "check CR3, CR2 and 
the +77-volt source, etc., etc." He did; 
no help. He checked all suspicious parts, 
and then 

"I replaced the high -voltage regulator 
transformer, T2. That did it! I don't 
know why, since the resistance seemed to 
check out OK." 

Thanks very much to Sam Garbu- 
shian, Expert TV Service, Tucson, AZ, 
for the feedback. 

TV REPAIR BOOK 
I've just finished a TV repair course 

and, frankly, I'm still in the dark about 
repairing TV! Can you recommend a good 
TV repair troubleshooting book that will 
indicate the symptom and then pin it 
down to the right circuit and, hopefully, to 
the specific part? -F.P., Canton, OH 

No. (lf there were a book like this. 
buy one!) 

THE MEAN 
LITTLE KIT 

New compact 24 -piece kit of electronic 
tools for engineers, scientists, technicians, 
students, executives. Includes 7 sizes 
screwdrivers, adjustable wrench, 2 pair pli- 
ers, wire stripper, knife, 2 alignment tools, 
stainless rule, hex -key set, scissors, 2 flex- 
ible files, burnisher, miniature soldering 
iron, solder aid, coil of solder and desolder- 
ing braid. Highest quality padded zipper 
case,6x9x 1 -3/4 inside. Satisfaction guar- 
anteed. Send check, company purchase 
order or charge BankAmericard or Mas- 
tercharge. We pay the shipping charges. 
JTK -6 TOOL. KIT $65.00 

FREE CATALOG 
144 pages of hard - to - find 
precision tools. Also contains 
10 pages of useful "Tool Tips" 
to aid in tool selection. Send 
for your free copy today! 

©JENSEN TOOLS öl; ALLOYS 
1230 SOUTfi pRIEST DRIVE TEmpe. A.Z. 8528, 
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HORIZONTAL RADIATION 
This Emerson 9300 color T V set has 

some unusual problems. Its horizontal 
hold isn't at all good, and this even 
affects the vertical sync. Also, when it's 
turned on, other sets nearby have sync 
problems and a fuzzy vertical line moving 
across the screen! I need enlighten - 
ment!-H.G., St Croix, Virgin Islands. 

Don't we all? The chances are that this 
is some kind of horizontal AFC problem 
in the Emerson -bad AFC diodes, loss of 
horizontal sync to AFC circuit, etc. This 
is making the horizontal circuit unstable. 
In turn, the displacement of the hori- 
zontal gating pulse is upsetting other 

circuits in the set. 
Also, it is obviously radiating fair too 

great a "signal" from the hari::ontal 
sweep stages. Suggestion; take the scope 
probe and wave it around the bad( Df the 
Emerson. Look for a place that ¡haws a 
very large stray pickup. Try this or a set 
working normally and you'll see what 
this pulse should look like. This ow will 
probably be very "hashy ". Shields miss- 
ing. etc. R -E 

Service Questions and solutions appear in 
every issue of Radio -Electronics. Don't 
miss any- subscribe now. 
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LOGOS 1 THE BEST BK RAM KIT 

ne 
Assembled E. Tested 5199.95 
Kit Price Only $17965 
Features: 

Lowpower 21102. 450ns. Dip Switch 
Selectable addressing down W 256 
Byte blocks. No wait states. fully bus 
fend, battery back-up. * Plus the first 32K Static Memory* 
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2708 EPROM . S21.95 
2716 EPROM . 55995 
2.80A 49183 . . 549.95 
2.80 2_51%13 _ 52695 

EL Sad emi Inch 3385 

Su % 7.4116 16K RAM 
2114 PAM 912.95 
4200A aK RAM S12.95 

SPECIALS 

m * 
14.1 

kr) OW110 
fi3 

ids ea 
Iamb 

C7) 

0) 

E 

2/1795 W 

Plus his backup rn entory 
pricing for 

VOLUME lequirements. 
Call Ics a quotation -. 

AMANCED 

RS 

Le RA 

9626K SK 
%O S POr5 u 0up AS. 

775 
'_ -01639=00 

PLUS MOTOROLA TV 1 ORS - PRIME 
MdIM1 

;559'ele 51199 
Mel SIG'OO lu nPPrny 4 

Fj 

CHAR GEN/ENCOCERS/UARTS 
S1883 6.95 323.0USRT 
16028 5.59 167 B Astros 29.95 
AV51013A 553 148 13.95 
AY51015A 9.35 147 13.95 

MM5320 TV Sanrm G. 7.95 
5515369Preacde 3.95 
MM5376 Cale Chi 2.95 
C75001 Cale Chg. 2.95 
CT7001 Clock Ch p 595 
MM5314 Clod. C ip 4.95 
MM5316 Clod. C-ip 4.95 
MM5375 Clack 4.95 

8032513 Lower ram 10.95 
R032513 Uppercae 9.95 
0052376 Keyóeed E <odes 14.95 
A053600 Keyhos d E .coder 14.95 
MM6571 Char 3ee 14 95 
MM6574 Char .Je 14 95 
MM6575 Char lee 14 95 

COMPUTER KITS 
MOT ME K6800 D2 23500 
KIM 16502 Kit 24500 
AMI EVK 99 Kit 13300 
Intercept JR 6100 Kit 281.00 
lam Computerbock 45000 
NSC Scamp Kit 99.00 
NSC Keyboard Kit 95.00 
IMSAI 80805 or/22 75100 
PIC-8 Priority 12500 
SIO Kit 125.00 
Cromemco 2-2 595.00 
Byte Saver 145.00 
Bytesaver w/PROM 19500 
Daub, 215.00 
D 7A 145.00 
JS -1 Joystick 65.00 
8K EPROM /RAM Kir 124 95 
2PU Kit 29500 

11017 

CO eME. LORS 

1174 o,P3Wl7 aE= 

OM 

All Shipments FCM or 11PS Order. 
under $100.00 add 5T. handling and 
postage. Orders over 5100.0 odd 25'. 
handling a postage. Mestercharge /Bank 
WTI card /COD accepted v./25 %deposer. 
California Residents add 6% lax. Foreign 
Orders add 8% handling. All parts 
factory tested guaranteed Same 

mum 

shipment. Add 25 cenR for Data. 

P. O. BOX 17329 
Irvine, California 92713 
New Phone (714) 558 -8813 
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SPECIALTY CHIP,. 

34702 Baud Rate e,.. $15.95 
.0372 Flopp.. Ce.na-SO, 55.00 
upD371 Meg Tape Ear troller 49.95 
App Notes lo, 37:2 Mae. 6.95 
WD1771 Floppy CAnmo las 59.95 
AV 5 3550 4% DVP1Ceap 24.95 
MK5007 Counter 6.95 
ÁV53507 DVM C eg 12.95 
W01941 Dual Bad Gan 9.95 
ICM72081P1 CI, :mu 9 wer 16.95 
ICM7045IPI Stop NM- Chip 18.95 
MC14411 Baud Fl ate I , 12.95 
C119300 Saw Fen a. 150 
RF Modulator 8.95 
8500 1 TV Gene d. 24 95 
MM57100 Garde I , . 16.95 
MM53104 Clods 3 75 
LM1689 Modular 3.95 

Now 
Our First 
Store °Per 
1310 B EduE `2105 

Santa Ana. A T 
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THE 
INSTANT 
DIGITAL 

TESTER 

MHz 

SWR 

POWER 

MOD. 

Now one unit 
does it all. 

The Hickok Model 388 CB in- 
line Tester hooks up to any CB 
transmitter and tells you every- 
thing you need to know, instantly. 
digitally. 

Push a button to switch from 
in -line to front panel input and 
it becomes a high sensitivity 7 
digit frequency counter for mea- 
suring any frequency from 10Hz 
to 55MHz. 

Add a pair of wires, and you 
can power it from any 12V source 
for in- the -car or other remote 
operations. 

MODEL 388 $379 
MODEL 388X $525 

Model 388 has a 10ppm (.001 %) 
time base accuracy. 

Model 388X contains a preci- 
sion TCXO with 1ppm accuracy 

Part of the 
HICKOK 

Commun ne 
the full line of professional 
CB service instruments. 

HICKOK 
the value innovator 
INSTRUMENTATION 6 CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont Avenue Cleveland. Ohio 44108 
(216) 541 -8060 TWX. 810 -421 -8286 

CIRCLE 64 ON FREE INFORMATION CARD 

new producth 

More information on new products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card follows page 106. 

WATCH BATTERY DISPLAY, W1084, displays 
four types of Eveready batteries, 24 batteries to 
each peg. A cross -reference chart is affixed to 
back of eye- catching header sign. Other dis- 

player units also available. -Union Carbide 
Corp., Battery Products Div., 270 Park Ave., New 
York, NY 10017. 

CIRCLE 98 ON FREE INFORMATION CARD 

CB COAXIAL CABLE, RG BXTM, features 95% 
braid shielding and a 19- strand center conductor. 
Citizens band users of this miniaturized, low -loss 

cable will find a gain of 2 dB over other 58/U 
antenna cables because of its 1.35 -dB attenua- 
tion at CB frequencies. Suggested retail price, 
166 per foot.- Berk -Tek Inc., Box 60, Reading, 
PA 19607. 

CIRCLE 99 ON FREE INFORMATION CARD 

DIGITAL MULTIMETER, model 461, comes ready 
for use with 4 nickel- cadmium cells, an AC charg- 

er /adapter, plus test leads and instruction manu- 
al. The 461 has a 0.5% accuracy on the DC CIRCLE 102 ON FREE INFORMATION CARD 

voltage scales, automatic polarity and zeroing, 
LSI reliability with a single IC containing all the A/ 
D conversion components. The 3% digit (1999 
count) display has high -readability 0.3 -inch 
LED's. Pushbuttons select all functions and 26 
overload -protected ranges. The unit measures 
voltages from 100 mV to 1000 VDC (600 VAC), 
resistance from 0.1 ohm to 20 megohms, AC or 
DC current from 10 nA to 2A. Accessories include 
Simpson's Amp -Clamp adapter for AC measure- 
ments up to 200 amps, a new 40 kV high -voltage 
probe, an RF probe and a carrying case. Mea- 
sures 2 X 5.6 X 4.6 inches and weighs 1' /z 

pounds. Priced at $130.00.- Simpson Electric 
Co., 853 Dundee Ave., Elgin, IL 60120 

CIRCLE 101 ON FREE INFORMATION CARD 

INTERFERENCE FILTER for stereo speakers. CB 
transmissions often enter stereo, hi -fi or cassette 
systems causing audio IM and distortion. Install- 
ing this compact filter in each speaker lead will 

Electronic Specialists 
NATICK, MASS. 01760 

11)41P 
Interference Filter 

help reduce or eliminate unwanted transmissions. 
Price: $9.95 a pair. -Electronic Specialists, Inc., 
Box 122, Natick, MA 01760. 
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INDICATOR LIGHT KIT contains working sam- 
ples of 24 different indicator and pilot lights for 
use in breadboarding or building prototypes. 
There are 16 styles, including incandescent, neon 

and solid -state LED, with five voltages from 6 to 
250 volts; units fit five different mounting -hole 
sizes.This bargain kit comes in a compartmented 
plastic box and sells for $10, postpaid.-Indus- 
trial Devices, Inc., Edgewater, NJ 07020. 

CIRCLE 110 ON FREE INFORMATION CARD 

BREADBOARDING SYSTEM consists of plug -in 
prototyping boards and printed- circuit boards. 
Called New Concept Masterboard, the plug -in 
prototyping board enables the user to experi- 
ment and easily modify circuits until they operate 
correctly. Once the circuit is operating, the circuit 
can be transferred to the printed circuit boards, 
called New Concept Breadboards. 

Several versions of the New Concept M aster- 
board are available. The basic one consists of an 
array of 13 X 16 holes, each hole identified by a 

letter and number. Carriers are available for 
inserting IC's. Other Masterboards are available 

with either one or two built -in IC sockets. All 
Masterboards are capable of being snapped 
together for expansion. Prices range from $5.49 
to $19.95 each. 

The foil patterns of the New Concept Bread- 
boards match the bus structure of the proto- 
typing boards. These boards are nondrilled and 
have letter and number designations that corres- 
pond to the prototyping boards. Circuits are 
transferred one lead at a time from the proto- 
typing board to the corresponding point identi- 
fied by letter and number on the New Concept 
Breadboard. Components are mounted on the 
foil side of the board. Various boards are avail- 
able to match the various prototyping boards. 
Prices for the New Concept Breadboards range 
from $1.03 to $7.59 each.- Saxton Products, 
Inc., 215 No. Route 303, Congers, NY 

CIRCLE 111 ON FREE INFORMATION CARD 

RADAR DETECTOR, CON -55KXS Secret Scout, 

detects both X- and K -band radar. A wide- detec- 
tion aerospace parabolic antenna is contained in 

INTE MITTENT PROBLEM? 

C -150 

Freez -It° 
FREEZES PNEN 
INSTANTLY 

COM 
TO .65' F' 

QUICKLY LOCATES TS 

THERMAL INTER 

RVIIICS INDUSTRIAL CHEMt 

CAUT 
N: CONTENTS UNOEF PRESSJRE 

A ' 
° "Tu1151OZS.4425 RAMS) 

Thermal intermittent? Freez -It an 
find it. PC board crack? Freez -It a 
find it. Even if Chemtronics Freez 
did only these two things, it would 
winner. By cuttilg hours from you 
troubleshooting chores. But itd 
even more! 

Freez -lt is a fail -safe heat sin 
soldering delicate comporents. 
cools down overheated pats to s 
them from damage. Preverts cold 
solder joints. Helps you put tight- 
fitting metal parts together. Even 
in removing adhesives. 

Freez -lt is 100% pure Freon` 
the instant -evaporating chlling a 

with no liquid residue or noxious 
odors. Chills parts instantly dowi 
-65 °F And comes comple'e will- 
pinpoint extender tube, for work 
densely -packed circuits. 

Ask for Freez -lt by naive fro 
your Chemtronics distri 

CHEMTRON .1 

Meets all applicAlle Federal and Military - pecdications 
'Reg. Dupont Trademark 

INCORPORAT 
45 Hoffman Avenue, Hauppauge, N.Y. 1 

(516) 582 -3322 (2 -2) 895 -1 

In Canada: Paca Electronics, Ltd.. Mon 
Quebec H414 

CIRCLE 80 ON FREE INFORMATION CARD 

¡1118 
ciipper- 

FASTEST manual 
device available 

Will not weal out 
Safe- gentle on devices 
Adjustable 
Easy to use 

LOADS from 
any surface 
or 
magazine 

ALIGNS 
leads 

FREE CATALOG 

Distributors Wanted 

INSERTS 
with no 
stress 

TECHNII TOOL IN 
Apollo Road, IPlymouth Meet' 
(215)825 -4990 Telex 83 -476 

CIRCLE 32 ON FREE INFORMATION CARD 

lwty $35 
Don Lancaster's ingenit is design 

provides software controllable options 
including: 

Scrolling Full performar t_I cursor 
Over 2K on- screen chara _t. rs 

with only 3MHz bandwi It. h 

Variety of line /character I of mats 
including 16/32 , 16/64 .... 

even 32/64 
User selectable line length s 

TELL ME MORE! 
( ) Send instruction manual for the TV I - icit 

with full operational details. $1 ' m 

Name: 

Address: 

City: State: 

EVA ( j SEND FREE i .h 'ALOE 

ELECTRONICS.INC 

DEPT. ID- R 1020 W.WILSHIRE BLVD., OKLAHOMa i ITI Oil 73116 
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a fog light housing to prevent theft. "Beep- flash" 
varying- frequency rate indicates presence of ra- 
dar. Retail price, $199.95.- Convoy Products, 
P.O. Box 2018, Witchita, KS 67201. 

CIRCLE 103 ON FREE INFORMATION CARD 

FREQUENCY COUNTER, model MAX -100, pro- 

vides 20 -Hz to 100 -MHz direct frequency read- 
ings on 8 -digit LED display. Crystal -controlled 

timebase offers 3 -ppm accuracy and high tem- 
perature stability. A wide range of optional acces- 
sories is available: A 3 -watt rated low -loss tap -off 
(model 100 -LLC); mobile charger /eliminator that 
can be used to recharge NiCads from 12 -volt car 
battery (model 100 -CLA); 110- and 220 -VAC 
charger /eliminators (models 100 -CA1 and 100 - 
CA2); and a mini -whip antenna (model 100 -MA). 
An input cable with leads and an owner's manual 
are included with the unit. The model MAX -100 
measures 1% X 7% X 5%-inches, and weighs 
less than 1.5 lb. Suggested retail price: 
$139.95.- Continental Specialties Corp., 44 
Kendall St., New Haven, CT 06509. 

CIRCLE 104 ON FREE INFORMATION CARD 

DIGITAL CLOCK KIT is a compact, 2- inch -diam- 
eter LED unit designed for in -car installation. It 
features automatic night dimming, plus date and 
seconds controls. All circuit boards and compon- 
ents are included; only three connections are 

ALL NEW 
DR22 Receiver $995. 

fully synthesized general coverage 
receiver from McKAY DYMEK 

ii [ .»..-, 

FEATURES 
Shortwave, CB, ham radio, ships at 
sea, overseas phone calls, etc. 

Hi Fi, SWL, commercial, industrial 
and government uses. 

High level RF front end for excellent inter - 
modulation rejection and sensitivity. 
Crystal filters in first and second IF 
amplifiers, ceramic filter in third IF. 

Quartz crystal tuning accuracy at all 
frequencies, no crystals to buy. 

Improved multiple loop PLL 
Synthesizer for low phase noise and 
high signal to noise ratio. 

SPECIFICATIONS 

Built in power supply for 110 -120 or 
220 -240 VAC switchable, 50 -60 Hz. 

Solid state, phase locked, digital 
synthesis tuning. 
Extreme ease of tuning at all 
frequencies. 

No mechanical tuning dial error or 
backlash. 

Switch selectable 4 or 8 kHz RF 
bandwidth. 
Built in monitor speaker with external 
speaker connectors. 

Frequency coverage: 50 kHz to 29.7 MHz, continuous. Digital synthesis in 5 kHz steps, 
fine tune for ±5 kHz. 

Reception modes: AM, upper sideband, Ipwer sideband, CW. 

Sensitivity for 
10 dB S + N/N: 

100 kHz 200 kHz 300 kHz -20MHz 20 -29.7 MHz 
CW,SSB 10µV 2.01.4V 0.5µV 1.0 1.4)/ 

AM 30µV 6.0µV 1.0µV 2.0 g)/ 
Selectivity: -3dB @ ±2 kHz or ±4 kHz and -60dB @ ±5 kHz or ±6 kHz 

Dimensions & Wt.: (W x D x H) 17.5 x 14.5 x 5.1 inches. Shpg. Wt. 19 lbs. 

Frequency stability: Within +40 Hz in any 8 hour period at a constant ambient of 25C, 
after 30 minute warm up. 

Circuitry: 43 integrated circuits, 18 transistors, 16 FET5 and 54 diodes. 

DR22 features and specifications unmatched under $2900. 

McKay Dymek Co. 
'675 N. Park Ave. 

P.O. Box 2100 
Pomona, CA 91766 

Order factory direct, call 
toll free today. Exclusive 
rent /own plan available. 

Nationwide 
GO 800/854 -7769 ® California 
rasa 800/472 -1783 

In Canada. 
Great Metropolitan 
Sound Co. Ltd. 
120 Eglinton Avenue East 
Toronto,Canada M4P 1E2 
Tel. 416/484 -0800 

CIRCLE 82 ON FREE INFORMATION CARD 

needed for attachment to the vehicle. The kit is 
the first of a series of Solid State Technology 
KitsTM anticipated for regional distribution.- 

Fairchild Optoelectronics Div., 4001 Miranda 
Ave., Palo Alto, CA 94303. 

CIRCLE 105 ON FREE INFORMATION CARD 

ROOF /DECK MOUNT ANTENNA, model MR 
125, features a waterproof mount to prevent car 

wash damage. The 17 -7 stainless steel whip has a 
shock spring for maximum protection. Also in- 

cluded is a 17 -foot coax cable with attached radio 
connector. Suggested list price, $22.95. -The 
Antenna Specialists Co., 12435 Euclid Ave., 
Cleveland, OH 44106. 

CIRCLE 106 ON FREE INFORMATION CARD 

EPROM PROGRAMMER, model MMD -PP, is de- 
signed as an accessory for the MMD -1 Mini- 

Micro Designer training and development com- 
puter. A 256 -word by 8 -bit EPROM inserted in an 
MMD -PP socket accepts data from any RAM or 
ROM memory as well as PROM. Data transfer 
between microcomputer and programmer takes 

www.americanradiohistory.com

www.americanradiohistory.com


place over a 40 -pin connector and ribbon cable 
assembly. Controls and memory sockets on top 
panel. Power is supplied from a 115/230 -volt, 50- 
to 60 -Hz line. Unit includes PROM, interconnect 
cable, integrated circuits and manual. The MMD- 
PP measures 9 X 7.6 X 3.5- inches and weighs 7 

lb. Prices: assembled, $220; kit, $166. -E &L 
Instruments, Inc., 61 First St., Derby, CT 06418. 

CIRCLE 107 ON FREE INFORMATION CARD 

SILICON BRIDGE RECTIFIERS, Series PB, are 
rated at 25 amps, have a 300 -amp surge and 
peak- reverse voltages from 50 to 1000. Units 
measure 1.125 X .438 -inch, and have a dielectric 

strength of 1500 volts RMS, Underwriters -Lab 
approved components and 0.250 quick- connect 
terminals. Available in 1000 -lot quantities at 
$1.90.- Electronic Devices, Inc., 21 Gray Oaks 
Ave., Yonkers, NY 10710. 

CIRCLE 108 ON FREE INFORMATION CARD 

40- CHANNEL REMOTE CB TRANSCEIVER, 
model 2716 (Thumbs UpTM), is an advanced 
phase -locked -loop system that combines com- 
puter IC technology with pushbutton keyboard 
versatility. Computer features include two sepa- 
rate memory units, providing instant return to 
previous channels without readjustment; "on- 
stand-by" memory that retains settings from 
prior communications; and a one -channel mem- 
ory that stores the last transmission channel 
number when transferring to other channels. 

Keyboard command module also contains LED 
digital clock, Channel 9 emergency key, noise 

blanker, squelch and noise keys, PA ON /OFF keys, 
ANL, AGC, built -in mike preamp, TVI filter, FM/ 
AM audio muting jack, external speaker and PA 
jacks, and detachable cord. 

Command module can be stored on -dash for 
easy detachment; transceiver can be installed 
under the seat, in -trunk or other protected area. 
Suggested retail price: $249.95. -Hy -Gain Elec- 
tronics Corp., 8601 Northeast Highway 6, Lin- 
coln, 

CIRCLE 109 ON FREE INFORMATION CARD 

continued on page 92 

project' n 
television 

Convert 
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Giant 
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Remotely measure 
your home in tenth 
Gives total rainfall 
Push reset button o . 
period and to empt 
door collector moun 
etc. Incl. 30 ft. of w 

9 -V trans. radio batt. 
No. 72,165... 

Put Professional Knowledge N t r :i a 

COLLEGE DEGREE 
in your Electronics Career thr r> gh 

HOME 
STUDY 

JAW 

I 

9140.95 Ppd. 

Deluxe Model (in hundredths to 93.99 ") 
No. 72,319... . 

$69.95 Ppd . 

alp rs. 
, ,r 

I EDMUND SCIENTIFIC CO., Dept. EH 21 

Edscorp Bldg., Barrington, N.J. 08007 

I GIANT 164 Pg. Catalog packed with 
'unusual bargains. 

Name 

IAddress 

City State Zip 
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CIRC LE 35 ON FREE INFORMATION CARD 87 
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1lL 

your 
tudy 
and 
mal 
)rs. 
the 
fit 
ed 

e 

I 
value, now $16 951 

Special purchase saves 

you 40 %. 100% coated 
optics; 393 ft. field of $6.9 
view. Only 2 oz. - stores 
in pocket, purse, glove 

Na 
box. No 1568 1111111 

Complete and Mail Coupor t uday 
EDMUND SCIENTIFIC CO., Dept.EH21 
Edscorp Bldg., Barrington, N.1. 08007 , 
Charge My Amer Exp BAC MC 

Interbank a ___ Accu s _ ' 
Send me. 

_- Rain Gaugels) IND. 12.1651 @ $49.! E 

Deluxe Model(s)1No. 12,319) @ $63 9 

Cassettels) INa. P- 42,594 @ $14.9 i 

1 K 
_ Monocularlsl (No. 1568) @ $16.95 CO 

Total _. _ (incl. $1.00 hdlg. chg.) ' m 
Signature 

Address ___ - 

City - _ _ State _ -.. Zip 

'O Z 
< 
m 
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The better the training 
soaicit the better you' 
i1 ustrated 

career 
gwde / 
NSc s ocort 

COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

SOLID -STATE 
OSCILLOSCOPE 

ELECTRO -LAB 

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

Simulated TV Reception) 

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

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

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

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

Compare our training; compare our lower tuition. 
We employ no salesmen. pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 
full color. Most liberal refund policy and cancella- 
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and the equip 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

m ent 

SOLID -STATE STEREO 
AM /FM /MULTIPLEX 

RECEIVER 

COLOR BAR /DOT 
GENERATOR 

TUBE & TRANSISTOF TESTER 
FET -VON 

AM,'FM /SW PORTABLE 
SOLD -STATE RECEIVER 

5" OSCILLOSCOPE 

VECTOR MONITOR 
SCOPE 

i name 

DIGITAL\ 
MULTIMETER 

SOLID -STATE 2 -METER FM SOLID -STATE 
TRANSCEIVER & POWER SUPPLY POCKET RADIO 

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

NO OBLIGATION. NO SALESMAN WILL CALL 

APPROVED FOR VETERAN TRAINING 
Get facts on new 2 -year extension 

NATIONAL TEECHHNNIAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

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

SIGNAL 
GENERATOR 

NATIONAL TECHNICAL SCHOOLS Dopt.200 -117 
4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION NO SALESMAN WILL CALL. 

Color TV Servicing 
B & W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

NAME_ 

ADDRESS_ 

CITY 

Electronics Technology 
El Computer Electronics 

Basic Electronics 
Audio Electronics Servicing 

AGE 

APT ft 

__STATE 

Please fill in Zip Code for fast service 
Check if interested in G.I. Bill information. 
Check if interested ONLY in classroom training in Los Angeles 

161 MI =II MIN EM Mil ME 1111.1 
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11W EKO 480 
TRIGGERED SWEEP 

KO Mk SCOPE 
100% Solid State Includes 10:1 Probe 

More Professional scope perfor- 
mance for your money! DC to 10 
MHz bandwidth, AC and DC coup- 
ling, 11 position calibrated atten- 
uator, 10 mV /cm sensitivity, push- 
button operation. Outstanding 
features: Built -in TV Sync Separa- 
tor; Digitally controlled trigger cir- 
cuits; reference baseline display; 
calibrated 21 step sweep speed; 
Fully regulated power supply; Cus- 
tom Bezel for standard camera 
mounting. Assembled $425.00 

FREE '78 EICO CATALOG 
Check reader service card or send 750 
for first class mail. See your local EICO 
Dealer or call (212) 272 -1134, 9:00 
a.m. -5:00 p.m. EST. Major credit cards 
accepted. 
EICO -283 Malta St., Z-7E /COL Brooklyn, N.Y. 11207 

CIRCLE 59 ON FREE INFORMATION CARD 

FREE catalog 

of over 

2000 
small tools, 
measuring 

instruments, 
and supplies 

ELT. 

.COL 

...DRILLS 

..FILM LOADERS. .. 

¡-_ PS. . .PAGES. . .GRAVERS 

. . .GRINDERS. . .HAMMERS. .. . 

INCLINOMETERS. . .JACKS. . . 

KNIVES. ..LATHES...LEATHER. 
ETTES. .. LOUPES...MINIATURE 

TOOLS...METRICTOOLS...MULTI- 

TESTERS...NEGATIVE FILES,.. 
NIPPERS...OILERS...PIN VISES.., 
PLIERS. .. PROBES...RIFFLERS... 

SCISSORS. ..SNARES.. .SOLDER. 

ING SUPPLIES. . .TEST INSTRU- 

MENTS, - TWEEZERS. , VIEWERS 

...VISES... WRENCHES... 

ADH . al C8,p ABRASIVES... 

4 ?SOP G...BOOKS 

1952 1911 L .EPDXIES. 

'49 
.CALIPERS. 

National Camera 
2000 we Oman /Ire. 
fnglcwood,[olo, U.S.A. 80110 
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Why buy a multi - capability 
counter for frequency -only 

measurements? 

The 1911A multicounter makes accurate 
field transmitter frequency checks easy 
with the optional battery -pack and whip 
antenna. 

For accurate readings in the presence 
of noise. Our new 1911/12A multi- count- 
ers have both trigger -level and attenua- 
tor controls. 

For high resolution measurement of 
low frequency control tones in the period 
or period- average mode. 

For economy. They're priced about the 
same as many frequency -only models, with 
totalize, autozero, autoranging, manual 
and automatic range selection, and more. 
Standard. 

1911A for 250 MHz applications: $495" 
1912A for measurements to 520 MHz: 
$620* 
Call (800)926 -0361, toll free, or write: 

John Fluke Mfg. Co., P.O. Box 43210, 
Mountlake Terrace, WA 98043. 
"')U.S. price) 

1912A 520 MHz model 

Fluke Multicounters for Communications Service 
FLUKE 

2110 -8001 

92 
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NEW PRODUCTS 
continued from page 87 

SPEED -WRAP TOOL, model G200/R3278, is de- 
signed to produce solderless wire -wrapped con- 
nections by merely squeezing the trigger. The 
hardened steel working parts ensure long life and 

trouble -free service. Enclosed in Lexan housing 
enabling the tool to be light in weight. -0.K. 
Machine and Tool Corp., 3455 Conner St., 
Bronx, NY 10475 
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HIGH -EFFICIENCY SOLAR CELL, stock No. 
42,514, the largest, most powerful ever made for 
terrestrial use, is ideal for building solar panels 
where maximum power -per- unit -area is 
required. 

A significant feature of this ultra- high -efficiency 
solar cell is that it can be used to build panels 

with outputs up to 12 watts per square foot. 
Each cell can produce 0.8 A at 0.45 V, and has 

a 0.38 watt output. It weighs only 2 ounces and Is 
2 X 2 inches square. Initial tests indicate that the 
new square cell offers more use flexibility than 
the circular kind. Priced at $39.95.- Edmund 
Scientific Co., 555 Edscorp Bldg., 101 E. Glou- 
cester Pike, Barrington, NJ 08007 
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BATTERY- POWERED UHF -VHF TV TUNER AND 
IF SIGNAL ANALYST, Subber, Mark IV- -CUVB, 
tunes all VHF and UHF channels. Its smooth, 
exact tuning ensures precise setting for care in 

testing TV tuners. It also has dual 40 -MHz IF 
output jacks. -Castle Electronics, 5233 Old 
Highway 37 South, Bloomington, IN 47401 
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next 
month 

DECEMBER 1977 

Optical Synthesizer 
Add a new twist to your 
oscilloscope with this 
easy to build add -on. 
With you at the controls, 
an enormous variety of in- 
triguing 3- dimensional 
traces can be displayed. 

CB Switcher 
Listen to your radio and 
CB rig at the same time. 
Simple add -on automat- 
ically switches your car's 
speaker from the radio to 
the CB rig when a CB 
signal is received. 

Computer Cryptography 
How to use your micro- 
computer to decipher se- 
cret messages. 

AM Stereo 

A look at the different 
systems being considered 
by the FCC to add stereo 
to AM radio. 

PLUS 

Z -80 Computer Corner 

Hi -Fi Test Reports 

More Digital Car Clocks 

Service Clinic 

And much more 

MODEL 101 AUDIO TEST SYSTEM consists of two sine/ 
square /triangle function generators, pulse generator, fre- 
quency counter and AC voltmeter. As a system it will gen- 
erate 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 1% to 99 %. Frequency range 
Is .002 Hz to 100k Hz. Amplitude is 16 Vpp into 500 ohms 
with ±5 VDC 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 adjust- 
ment or log or linear sweep of 20 Hz to 20k Hz. Blanking 
mode provides zero reference line on an X -Y recorder or 
tone burst. Amplitude is 16 Vpp into 500 ohms or 10 Vpp 
into 8 ohms. 

Pulse generator frequency range is .002 Hz to 800k Hz. 
Pulse width is adjusted Independent of frequency from 4 

seconds to 40 nanoseconds. Outputs are complementary 
TTL. 

AC voltmeter has full scale sensitivities from 1 mV to 250 
V. Fast or slow, peak or true RMS and log or linear modes 
are provided. Output drives Y axis of X -Y recorder. 

Frequency counter Is 8 digit, 50 or 60 Hz line triggered, end 
reads either internal or external. Sensitivity is 10% of volt- 
meter full scale at 20k Hz. 1 or 1 second update. 

Dimensions: 8x14x3. Shipping weight: 9 lbs. 
$650. Stock to 30 days. Warranty: 1 year, 3 -year $60. 

IDELITY SOUND 

1894 Cammercenter W. 4r105 

Sen Bernardino, Ca 92408 
(7101 889-7623 
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MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATI 

ADVANCED MATHEMATIC 
These unusual courses are the le!ult of 

many years of study and though: t y the 
President of Indiana Home Si uly who 
has personally lectured in the clsts:room 
to thousands of men, from all Ta ks of 
life, on mathematics, and electr co 1 and 
electronic engineering. 

You will have to see the le sc ns to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enivy doing 
it! 

WE ARE THIS SURE: -ycu order 
your lessons on a money -back gLalantee. 

In plain language, if you a)e.t'a satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more informatie n and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1189 
PANAMA CITY, FLA 1 
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SUBBER® 
MARK IV -CUVB 

A TIMESAVING 
INSTRUMENT 
BY CASTLE 

UHF -VHF N tuner and i -f signal analyst 
Incorporates these important features: 

Tunes all UHF & VHF Channels 
Electronic Fine Tuning 
Dual 40 MHZ IF Output Jacks 
Battery Condition Indicator 

MARK IV -CUVB Net $64.95 
(BATTERY POWERED ONLY) 

CASTLE ELECTRONICS 
5233 Old South Highway 37 Bloomington, Indiana 47401 

For More Details and Specifications Contact Your Nearest Distributor 
In Canada: Len Finkler Ltd; Ontario 

. 
MN MINI 

r 
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NEW EICO 1200 
30 MHz FREQUENCY 

COUNTER 
3 Operating Modes: Freq.,Period, Count 

MOS /LSI IC design gives excep- 
tionally high reliability and labora- 
tory performance. Guaranteed to 
30 MHz minimum, 45 MHz typical 
(250 MHz with EICO FE -250 Pre - 
scaler, $39.95) with 1 Hz resolu- 
tion. Sensitivity is a low 15 mV 
RMS. Period mode: Measures inter- 
vals up to 9.99999 seconds. Count 
mode: adds up event pulses up to 
a count of 999999. Features: Six 
0.5" LED displays; Timebase Switch 
(KHz /MHz); input attenuator; over- 
flow indicator; 120 VAC or 12 VDC 
mobile operation. 

Assembled $169.95 

FREE '78 EICO CATALOG 
Check reader service card or send 75¢ 
for first class mail. See your local EICO 
Dealer or call (212) 272 -1134, 9:00 
a.m. -5:00 p.m. EST. Major credit cards 
accepted. 
EICO -283 Malta St., 
Brooklyn, N.Y. 11207 1-7E/COL; 
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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: 

iStar Corporation 
DEPT. FF, P.O. Box 1727 

Grand Junction, Colorado 81501 
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new lit 

More information on new lit is 
available from the manufacturers 
of items identified by a Reader 
Service number. Use the Free In- 
formation Card following page 
106. 

PERSONAL CALCULATOR DIGEST, a 32 -page 
digest that describes the design and operation 
of the manufacturer's pocket and personal 
calculators along with a complete catalog of 
calculator models and accessories. Two sepa- 
rate sections providing in -depth background on 
such subjects as thermal printing, testing, 
servicing, C -MOS, P -MOS, and N -MOS circuits 
and RPN language. Includes Letters to the 
Editor, Questions and Answers section and a 
collection of unusual case histories. -Hewlett 
Packard, 1000 N.E. Circle Blvd., Corvallis, OR 
97330 
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CB ANTENNAS FACTS AND FABLES is a 16- 
page booklet that clears the air on what CB 
antennas will and will not do. It discusses the 
various types of antennas, what to do when you 
don't have a ground plane, how to interpret gain, 
co- phasing and much more. A must for every 

"Our whole family 
helped assemble 
this wonderful 
Schober Organ... 

now we all play it! 
Talk about real family fun! We all 

worked together, for a few hours almost 
every day. Almost too soon, our Schober 
Organ was finished. Our keen -eyed daugh- 
ter sorted resistors. Mom soldered transis- 
tor sockets, although she'd never soldered 
anything before. And it did our hearts good 
to see the care with which our son -he's 
only 12- installed the transistors. Me? I was 
the quality control inspector -they let me 
do the final wiring. And when it came time 
to finish the beautiful walnut cabinet the 
easy Schober way, we all worked at it! 

Now, we gather around our Schober 
Organ every evening to play and sing to- 
gether. Some of us play better than the 
others, but we're all learning -with the help 
of the easy Schober Organ playing courses. 
I might add that I'm especially pleased with 
all the money we saved. Our completed 
Schober Organ compares favorably with a 
"ready- made" one costing twice as much! 
(The five models range from $650 to $2850.) 
And we didn't even need to pay the whole 
amount all at once, because we were able 

to buy Schober Kits a component at a time, 
to spread costs out. Or we could have had 
two -year time payments! 

Families like ours have been building 
Schober Organs for 20 years. How about 
your family? You can have all the details. 
without cost or obligation. Just send the 
coupon for the fascinating Schober color 
catalog (or enclose $1 for a 12 -inch LP 
record that lets you hear as well as see 
Schober quality). Clip the coupon right 
now -and mail it TODAY! 

The lid/4044 Organ Corp., Dept. RE -168 
43 West 61st Street, New York, N.Y. 10023 
E Please send me Schober Organ Catalog 

Enclosed please find Si 00 for 12 -inch L P 
record of Schober Organ music 

NAME 

ADDRESS 

CITY STATE ZIP 
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burglar -fire alarm catalog 

-FREE! 
MORE THAN 
900 PRODUCTS 

detectors, 
controls, 
sounders, 
locks, 
tools 

EVERYTHING NEEDED 
TO PROTECT HOME, 

BUSINESS, INSTITUTION 
Huge selection of high quality professional 
alarm products. 64 fact -filled pages with 
detailed specs, diagrams, technical notes. 
Products range from basic switches, con- 
trols, bells, sirens to most sophisticated 
detectors - radar, modulated or passive 
i nfrared, microwave, ul trasonics, ion, data 
links using pulse code multiplex, FSK 
radio, automatic phone dialers, leased I i ne 
connections and display panels. Full sel- 
ection of tools, relays, wire, foil, terminals, 
books. 
WRITE FOR FREE CATALOG TODAY! 

(Outside U.S., send $1.00.) 

J 
mountain west alarm 

box 10780phoenix, az 85064 
(602) 263 -8831 
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CB'er.- Antenna Specialists Co., 12435 Euclid 
Ave., Cleveland, OH 44106 
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DIGITAL INSTRUMENTATION CATALOG, a 12- 
page brochure that shows the manufacturer's 
complete line of instruments. It lists all specifica- 
tions for digital voltmeters, frequency counters 
and accessories. -Data Precision Corp., Audu- 
bon Rd., Wakefield, MA 01880. 
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RADIO CATALOG, 16 pages, featuring a new 
miniature VHF receiver preamplifier, a receiver 
multicoupler, and a low cost FM signal genera- 
tor, Also includes other VHF and UHF FM 
receivers and transmitters in kit form, and many 
adapters and accessories. -Hamtronics, Inc., 
182 Belmont Rd., Rochester, NY 14612. 
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NC FLASHER CATALOG, an 80 -page collection 
of unusual tools for the technician and hobbyist. 
Tools described include: nippers and grabbers, 
solvents and lubricants, testers and pullers, 
vises and blowers, pick -ups and punches; more 
than 2,000 hard -to -get (and familiar) tools and 
supplies. -National Camera, Dept. ORR, 2000 
West Union Ave , Englewood, CO 80110 
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CB CATALOG, 40 pages, full -color, contains 
manufacturer's entire new line of 40- channel AM 
and SSB CB transceivers, hand -helds, marine 
communications equipment, and their full line of 
antennas and accessories. Featured items in- 
clude one base and five mobile CB's with solid - 
state modular chassis construction; a new 40- 
channel in -dash unit with an AM /FM stereo radio 
and LED channel readout; and a new line of 
antennas and accessories. Catalog priced at 
$2.00. -Royce Electronics Corp., 1746 Levee 
Road, North Kansas City, MO 64116. R -E 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

r 

Want to cut out 
a career as a 

two -way radio 
technician? 

MTI offers the only training for 
professional FM two -way radio 
available. Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two -way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 

Address 
City 

StatelZip 

MT/ 
formerly 

MOTOROLA TRAINING 
INSTITUTE 

Summerdale, Pennsylvania 17093 
MN um - Ilia I tt- ====== 
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7 
out of 
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have it 
doe 
Mow 
it... 

21 million Americans have high 
blood pressure. But 50 percent of 
those who have ÍI, don't know n. 

When blood pressure goes higher 
than it should, and stays high, it sets 
the stage for heart attack or stroke. 

Most cases of high 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 if you need 
help. 

Ap5tle genies 
muses aero pur 
Meet Aweetetlee 

new 
from Polaris 

CADDY -PROBE 
40 KV DUAL RANGE/ - 

'- vIARI; 

Copp 
4OKvDlk 

Measures 
VOLTAGE 

And 
CURRENT 

RANGE 

1: 40,000 VOLTS DC 

0 -400 MA DC 

34.95 

Fits Your Caddy 

UNIVERSAL TEST It iLG 

$229.95 

33KV Leaded Glass CRT 
Build -In Speaker 

RIS-298 
C.R.1 . Included 

40KV Mieter 

Obsolete -Proof 
The PJS -298 Universal Test Rig for tube and Sold State TVs 
designed for servicing high voltage chassis. Buil ii speaker 
for convenient audio checking, 40KV -50Ua sensi- 'Ñlty meter 
constant monitoring of the anode voltage. Up -dat rc s accomp- 
lished by means of plug -in modules. (Extension cab ncludedl. 

FOR FAST TROUBLE SHOOTINCI .. . 

/e/rein otic TV MINI-ANALYZER 

x99.95 

:ìG -785 
VHF /UHF Subber I.F. - Video Trouble Shooter 
Convergence Generator Dots and Cross -Hate h Patterns 

The "513-785" is a muiti -functional i.nstri rrent 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.) 

pielnatk 
108-02 OTIS AVENUE, CORONA, N.Y. 1- 368 
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INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for testi 
mobile 

ng 

transmitters 
and receivers 

Tests Predetermined 
Frequencies 
25 to 1000 MHz 

Extended Range Covers 
950 MHz Band 

Pin Diode Attenuator for 
Full Range Coverage 
as Signal Generator 

Measures FM Deviation 

The FM- 2400CH provides an accurate frequency 
standard for testing and adjustment of mobile 
transmitters and receivers at predetermined 
frequencies. 

The FM- 2400CH with its extended range covers 
25 to 1000 MHz. The frequencies can be those 
of the radio frequency channels of operation 
and /or the intermediate frequencies of the re- 
ceiver between 5 MHz and 40 MHz. 
Frequency Stability: ±.0005 %from +50 °to +104 °F. 

Frequency stability with built -in thermometer 
and temperature corrected charts: ± .00025% from 
+25° to +125° (.000125% special 450 MHz -crystals 
available). 

Self- contained in small portable case. Complete 
solid state circuitry. Rechargeable batteries. 

FM- 2400CH (meter only) $595.00 
RF crystals (with temperature correction) 24.00 ea. 
RF crystals (less temperature correction) 18.00 ea. 
IF crystals catalog price 

CLJLJL 
International Crystal Manufacturing Company, Inc 

10 North Lee, Oklahoma City. Oklahoma 73102 
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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 pressure goes higher 
than it should, and stays high, it sets 
the stage for heart attack or stroke. 

Most cases of high 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 if you need 
help. 

A public serti. 
room. .7. 
Heart 4..daeen 

HOBBY CORNER 
continued from page 69 

The greatest disadvantage of this box 
is that the plastic will crack and even 
break. Take care not to over- tighten the 
mounting bolts (I cracked it in two 
places). Though the breadboard has been 
in use almost a year, someday I may drop 
it and regret that the box is not metal. 
Perhaps not; 1 am normally careful not to 
drop any of my equipment -metal box or 
whatever! 

The front panel layout can be seen in 
Fig. I (see August column). Note that 
the panel is the bottom of the box. Place- 
ment is not critical and controls can be 
shifted to suit the builder. 

Looking at the front panel, you will 
note the round transistor sockets which 
serve as terminals for the circuits in the 
box. Jumper wires can be run to and from 
them and the breadboard strips. The 
voltage regulators and their homebrew 
heat sinks are located on the top side. The 
Sonalert is mounted in the right side. The 
upper pair of binding posts are connected 
to the output of the external (heavier 
duty) power supply. The lower pair are 
free; they are used to bring outside power 
to the panel. 

The LED's are "mounted" by pushing 
them up through holes drilled slightly 
undersize so the fit will be snug. If you 
get a hole too big, don't worry -the 

FLUKE 

3 %2 DIGIT 
MULTIMETER 

Fluke 802OA DMM 

You get unbelievable field versatil- 
ity with the 8020A, and it's sized to 
slip easily into your pocket or service 
kit. Compact, with big features -like 
0.25% do accuracy and 26 ranges. Con- 
ductance ranges for measuring leak- 
age to 10,000 MO, or transistor beta. 
Ten megohm input resistance, ac and 
dc. Battery powered, with a large liq- 
uid crystal display. 

FOR MORE INFORMATION TOLL FREE HOT LINE 
OR TO ORDER CALL 800-223-0474 

ADVA 
ELECTRONIC 

54 West 45 Street. New York. N.Y.10036 212 -687 -2224 

THE TEST EQUIPMENT SPECIALISTS 
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wiring will hold the LED up there or you 
can apply a drop of cement to hold it. All 
of the LED's used were included in 
assortments of six diodes from Radio 
Shack (catalog number 276 -090). 

Figure 8 shows the placement of parts 
inside the box. Quite obviously, point -to- 
point wiring was used -a rat's nest but 
effective since there is no interaction 
between the various circuits. You can see 
that there is plenty of space for another 

it is easy to make an error. Check and 
correct as you go along. 

While you may make your bread- 
board just like mine, there is plenty of 
opportunity to tailor it to your specific 
needs. Some suggestions have already 
been made. There is one addition that I 

shall make when I get around to it. I 

Try this exciti 
new hobby! I3 

your own electronic con 
organ. Its easy. No tech 
knowledge required. Ju-t 
follow the clearly pictu 
instructions of the fam 
Wersi do- it- yourself sys e 
Choose from seven diff =r 

models. Send $2.00 
(refundable) with cou 
colorful 104 page catal 

OWERSI 

FIG. 8- TERMINAL STRIPS and large compo- 
nents are bolted to the fixed partitions. 

power supply or two, even with every- 
thing spread out as it is. 

The clock circuit is on a piece of 
perforated circuit board in the upper left 
corner. The board in the right partition 
holds the pulse /state checker and the 
pulser switch circuits. It can be seen 
again in Figure 9. 

I recommend that you check each 
circuit for proper operation as it is built. 
When you hay -wire something like this, 

FIG. 9 -PULSE CHECKER AND PULSE SWITCH 
are mounted on part board. 

up IAN eN 

intend to add a miniature milliammeter 
(lower right panel) so that I can keep an 
eye on the current being drawn by my 
experimental circuits. Right now, I am 
too busy using the thing to make any 
changes! 

When you get your breadboard in full 
operation, you will wonder how you ever 
did without it. Like me, you will use it for 
more things than you can now imagine 
and it will save you much time and 
money. R -E 

Wersi Electronics, Inc. 
Dept. 24. Box 5318 

1720 Hempstead Road 
Lancaster. PA 17601 

Enclosed is $2.00 for my copy of your 104 pa ;e catalog. 

Name 

Address 

City State 
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Zip 

Maps 10 - 20 

Kleps 30 

INSTRUMENTS IN O 
Out -of- Circuit 
Transistor Analyzer 
Dyna -nic In- Circuit 

i Transistor &. Radio T 
Signal Generato^ 
Signal Tracer Volt e 
Milliammeter 
Battery Tester 
Diode Checker 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
Mips 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 63/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. 'Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 
All in red or black - specify. (Add 50C postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 

headsets, miniature components. 

Available through your local 
distributor, or write to: 

!Ye RYE INDUSTRIES INC. 
INDUTPIIRO 129 Spencer Place, .Mamaroneck, N.Y. 10543 

In Canada: Rye Industries (Canada) Ltd. 
CIRCLE 55 ON FREE INFORMATION CARD 
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Transistor Analyzer Mole 212 
Factory Wired & Tested - $30.57 
Easy -to- Assemble Kit - $20.36 

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RAIi10!! All the 

facilities you need to check the transistors themselves - and the radios or other cir- 
cuits in which they are used - have been ingeniously engineered into 'he compact, 
6-inch high case of the Model 212. It's the transistor radio troubleshooter w :h all the 
features found only in more expensive units. Find defective transistor: ad circuit 
troubles speedily with a single, streamlined instrument instead of in elaborate 
hook -up. Ì 
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. 
Checks condition of diodes. Measures 
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 
Instruction manual and transistor listing. 

EMC, 625 Broadway, New Yo Ii 2, N.Y. 

Send me FREE catalog of thi complete 
value -packed EMC line, awl name of 
local distributor - 

NAME RE -11 

ADDRESS 

CITY DONE - ST rTE_ 

ELECTRONIC MERSUREME 
625 Broadway. New York, 

CORP. 
too 12 
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Used CON RAC video monitor for 
computer work. Bandwidth 8 Mc 
bonded face plate, green phosphor 
115V power supply, 128x40. 9" 
screen, w /documentation $62.00 

UNIVERSAL POWER SUPPLY 
Operates on 115 or 230V. Output by switches 
4.5VDC, 6 VDC, 7.5VDC or 9 VDC. Also has 
universal 4 way output plug to fit most any 
device. Good for 300 MA. $6.00 each 3 for 
$15.00. 

CHARACTER GENERATOR CHIP Memory is 512X5 produces 64 five 
by seven ASCII characters. New by National, w/specs $6.00 
TOUCHTONE ENCODER CHIP 
Compatible w /Bell system. Ideal 
for repeater work. W /specs $6.00 
SMOKE - FIRE - - INTRUDER ALARM 
12 VDC w/ 5 inch loud bell, w /instructions. 
Fine biz. for car, camper, boat, home 
W/ instructions $22.00 

customer pays all postage 
MESHNA, PO BOX 62, E. Lynn Ma 01904 

CIRCLE 41 ON FREE INFORMATION CARD 

CATCHAPULSE II R 

LOGIC PROBE 

rrj 10 Nsec SPEED AT 

3.5 to 15V LEVELS 

ONLY $39.95 
Compatible with RTL, DTL, TTL, 

CMOS, MOS, and Microproces 

S'44:4, 

sors using a 3 5 to 15V power 
supply. Thresholds automatically 

programmed. Automatic resetting 
memory. No adjustment required. 

Visual indication of logic levels, using 
LEDs to show high, low, bad level or 
open circuit logic and pulses. Highly 
sophisticated, shirt- pocket portable 

[protective tip cap and removable 
coil cord]. Eliminates need for heavy 

®M test equipment A definite savings 
iOtip in time and money for engineer 

;G C and technician 
oO 

f 
10 Neec pulse response 

Open circuit detection 

Multi- family 

Replaceable tip 8 cord 

High input impedance 

Pulse stretching 

Send $39.95 
(Calif. residents add 
6% sales tax) to: 

Pat Pend Dealer mawnes welcome 

ELECTRONICS 
Box 19299, San Diego, CA 92119 

(714) 447 -1770 

CIRCLE 89 ON FREE INFORMATION CARD 

market 
center 

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 
106 per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands 
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26). 
When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding 
working day. 

BUSINESS OPPORTUNITIES 
CABLEFM station. No investment, excellent in- 
come! Others operate for you. Details free. 
CAFM, Box 5516 -FK, Walnut Creek, CA 94596 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts! 
Postcard will do. Barta -ACI, Box 248, 
Walnut Creek, CA 94597. 

PLANS & KITS 
67 kHz SCA kits for extended FM reception. 
Includes drilled bakelite case, 110 volt power 
supply parts, wired and tested PC board. Quality 
product. $47.50. Fully wired $60.00. MUSIC AS- 
SOCIATED, 65 Glenwood Rd., Upper Montclair, 
NJ 07043 (201) 744 -3387 

MICROCOMPUTER -systems- troubleshooting 
techniques -digital gate decode chart-Both 
$5.00. MICRO INFO ASSOC., Box 849, Castro - 
ville, CA 95012. Cal. residents add 6% tax. 

UNBELIEVABLE gold mine of electronic schema- 
tics. 201 dynamite projects. $9.99. Send for free 
project list. Electronic surveillance buying guide. 
Schematics -techniques. $5.99. Special telephone 
accessory schematics. $5.99. SPACETECH, Box 
18E, Gillette, NJ 07933 

xss®eiAtes 
tiZvcztai 

ct'',ATov `7 
TCR'rrrnGFP 
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FANTASTIC ELECTRONIC PLANS & KITS 

BRAIN WAVE MONITORS, RADAR DETECTORS. PHONE RE- 
CORDERS, SEE IN DARK. RADAR. SCRAMBLERS. SURVEIL- 
LANCE. ULTRASONIC ALARMS, AUTO ELECTRONICS TREAS- 
URE FINDERS. LASER BEAMS, COLLISION AVOIDANCE. CB 
EQUIPMENT. HOME ELECTRONIC FACTORY. MANY, MANY 
MORE. SEND $1.00 FOR PLANS AND KITS CATALOG. PLUS 6 
MONTHS SUBSCRIPTION ON LATEST ELECTRONIC DEVELOP- 
MENTS TO 

ELECTRONIC DEVELOPMENT LABS 
DEPT. F BOX 1535 

PINELLAS PARK, FLORIDA 33565 

AVAILABLE now -2708 EPROM board kit, 8K 
BYTE with two wait states. $49.95. Assembled 
$59.95. Coming soon: phase encoded cassette 
interface with programmable serial port; dual 
recorder, tarbell or K -C method sup- 
ported' 2708 programmer. All mentioned above 
are S -100 BUS compatible, double sided, plated 
thru, epoxy board. Send SASE for information. 
ELECTRONIC DISCOUNT SALES, 138 N. 81st, 
Mesa, AZ 85207 

DIGITAL IC's, TTL, CMOS, plans, kits and parts. 
Free bargain flyer. T. WONG, 103 E. Broadway, 
Dept. 4A, New York, NY 10002 

BI- LINEAR amplifier (ham only), 2 -30 MHz, 
60 -150 watt. Construction plans $3.00. Frequen- 
cy counter, 30/300 MHz, memory, portable. 
Plans, $5.00. Both plans $6.00. Kits available. 
PANAXIS PRODUCTIONS, Box 5516 -FK, Walnut 
Creek, CA 94596 

NEGATIVE Ion generator (dual stage). Detailed 
construction plans. $10.00. GOLDEN ENTER- 
PRISES, Box 1282 -RE, Glendale, AZ 85311 

SMOKE /gas alarm kit with plug -in transformer, 
$17.95. Free information. ROMAR ELECTRON- 
ICS, 85 -76th Street, Brooklyn, NY 11209 

PINK noise generator kit. Inexpensive unit allows 
proper equalizer set -up for truly flat response. 
WEST SIDE ELECTRONICS, Box 636 -R1, Chats- 
worth, CA 91311 

FREE KIT Catalog 
STOP! Take a minute & let us send 
oar latest kit catalog. If you like, 
send us the name & address of a 
friend who may also be interested 
and we'll include to you our booklet 
"How to build- electronic thermometer" 

RAGE BOX 1054R 
INSTRUMENTS 

054R L VERMORE CA 94550 

contains 
TEST 8 
EXPERI- 
MENTER'S 

EQUIP. 
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MORE INTRIGUING SPECIALS FR6 

C 
WONDERLAND OF 
ELECTRONIC "BUYOUTS "! 

Library Type 
CASSETTE STORAGE BOXES 

For PC board mounting - 
100 METAL FILM CAPACITORS 

Super stuff for the budder. Less 
than 7c ea. You get 15 ea: .01/ 
630v, .015/630v: 10 ea: .033/ 
630V..068/250V..1/250e, .22/ 
100v, .022/630v, .33/250v, 
.47/100v. All first quality fac- 
tory surplus. For service, hobby 
or school lab. All caps marked 
with value. PT167C. 

Once a luxury - now a steal! 
We bought out manufacturers 
inventory. Houses single cassette - 

stores neatly like boons on a 

shelf. Stock up while they 
last. TR791C 100/S39.95. 

SUPER -FI MICRO SPEAKER, 
NEW' 

FRO M 
JAPANf 

Unreal Performance? 
1 to 

25,000 Hz. Photo -etched spiral coil. 116" dia. x 5/16" thick. 
High efficiency. Use to build 
or repair stereo headsets, build super pillow speaker, build 
hearing aid, headsets, etc. 8 ohms. Also makes interesting 
microphone. HS079C, 

Specifically designed for Ni -Cads- 

cannot overcharge) Charges two 
or four cells at a time. 3 piece 
set as pictured will fully charge 
400 MAH cells in 12 -15 hours. 
BA324C 

2/514.95 

Integrated Circuit 
LINEAR 1 WATT AMPLIFIER! 

Brand new Motorola surplus MOT 
branded No. ABMA1 -equi- 
valent to Motorola MFC6070 
and HEP C6008. Original in. 
tended use: record players. TV 
audio and radio. 8 pin mini 
DIP package. Hundreds of 
applications. Operates on 20 
VDC. With schematic. 
DS165C 

ea 

10/$5.95 
10,000 
available, 

Your own electronic percussion arch PANASONIC "MINI SIDEMAN" 
Amazing electronic synthesizer $ 9 
produces realistic cymbal, snare 7 
and bass drum sounds. Creates ea 
2 -beat, 4 -beat, jazz, waltz and 
rock tempos manually or auto- 
matically. Plugs into any stereo, s . recorder, P.A. or music amp. Op- 
erates on 9 vdc battery (not in- 
cluded). Limited quantity - or- 
der early! HP028C. 

TO -66 TRANSISTOR SOCKET 
MS101C 

le 

100/54.29 
1000/539.95 

1.5 to 3 volt 
MINI MOTOR / GENERATOR! 

A Great Classroom Item) For 

schools, hobbyists and experi- 
menters. High speed operation 
on a single flashlight battery - 
they will speed up considerably 

on 3V. Draws 300 me @ 3 vdc. 

Functions as 1% - 3 V generator 

when driven by windmill, water- 

wheel, etc. Super for school 
projects. RP047C 

PLANETARY BALL DRIVE UNITS 
Simple and powerful epicyclic friction - 
drive mechanisms used to reduce the knob 
turns ratio on receivers, transmitters, test 
and lab gear, etc. They accept '' /." shafts 
and ," setscrew type knobs. Quality 
manufactured in England. 
(Al Our most popular - 6:1 ratio. Requires 
l Omm behind panel, 38mm in front. Double 
U- shaped tongues for panel mounting. Pro- 
vision for pointer. 
HM025C - $2.95 ea., 10/524.95. 
(B) As above but dual ratio. 3300 of ro- 
tation is 36:1, otherwise ratio is 6:1. 
Overall length: 60mm. 
HM026C - $3.95 ea., 10/534.95. 189 ' Stamp Collectors - Electronics Buffs 

FIRST DAY COVER SET! 

Tiny resistors for PC board 
work and those ultra mini 
projects. All values coded - 

mostly 5%. PT508C 

nl 
actable 

V200 sat 500 

AS LI1TLE AS 

$ 2149 

CLASSIFIED SPECIALS 
3 kits for Sass 

General Electric 4bW 
SINGLE HOLE WALL PLATES 
Incredible value! Ideal for tele- 
phone cords, CCTV, MATV and 
cable TV outlets, intercom 
cables, speakers, etc Use in 
apartments, hospitals, offices, 
schools, multi -room areas. At 
this low price, the plate can be 
used as a "chassis ", adding sta- 
ndard fittings for the fabrication 
of custom outlet plates. Brand 
new GE cello packed with fit. 
rings as pictured. Brown. HD054C 10/52 49 

100/$1935 / 
1000 /59f .e0 

First day cancellation cover 
issued July 10, 1973. Set of 4 
U.S.A. "Progress in Electronics" 
stamps. A true collectors item, 
bound to go up in value. MBOO7C 

tF' f 

3 AMP / 200 VOLT TRIAC 

ilabl 

Brand new, factory surplus 
bears factory No. SC136A. 
Flat cased as pictured. Prime 
material, fully guaranteed 
by ETCO. DS162C. 

BB009C - No. 46 - 6.3v screw base bu b 
54 ea.. 100/$4.49, 1000/$39 -35. 

CG077C - Popular Ronette turnover mt o 
cartridge 1136 

MS058C - Popular chassis mount ph in 
jacks 104 ea., 1C.89c 

MS072C Cambion 500 uH - 250 m 
RF chokes ... 99e ea., 1 3,S J.95 

SU037C - Ultrasonic microphones $2 f5 

SU233C - 37- component RF experi ne Cers 

assembly ....49* ea., 10,53 95 

Q(':lA'7711' 

OEM's r Manul actsrers 
Distributors Special 
wholesale quantity pr: 

ces. Write hstrng quantp- 
ty desired to, quo'e. 

I+1 CANADIANS 141 
Advertised merchandise is available at our Canadian 

stores at the same price as in U.S.A. 

MONTREAL, QUEBEC 

POINTE CLAIRE, QUEBEC 

GREENFIELD PARK, QUEBEC 

SURPLUS WANTED 
We love surplus. Our customers love 
surplis. We will buy large quantities of 
anyth ng interesting. Contact. 

Marvin Birnhom. 

C 0 
ELECTRONICS 

MI NMI MINE NMI 1110111IN 
RUSH, SI oo ro: ETCO ELECTRONICS, Dept. OZ 

521 5th Ave., NYC, N.Y. 10017 

NEW SURPLUS CATALOG 
JUST OFF THE PRESS! 

New 64-page pargain packed electronic parts and surplus cata eg. 

Thousands of exciting surplus items and hard to find part. -:r 
OEM, schools, hobbyist and industry. FREE copy with each ,c! -r 
from this ad. 

NAME 

ADDRESS 

MEI ----- EMI -- -M111N 
CANADIAN USA 

MAILONOER MAILORDER 
(ENTER (ENTER 

183G Hymus Blvd. 521 Fifth Ave., 
Pointe Claire, New York, 

Quebec H9R 1E9 N.Y. 10017. 

CIRCLE 47 ON FREE INFORMATION CARD 

MERCHANDISE SUBJECT TO PRIOR SALE 
SUBJECT TO CHANGE WITHOUT NOTICE. 

Full remittance with each order, or BANKAME ' I 

MASTERCHARGE, VISA or CHARGEX. Add 1 

postage and handling (excess refunded). 

ARD, 
for 

V 
V 

99 
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SAVE 50%. Build your own speaker system. Write 
McGEE RADIO ELECTRONIC, 1901 McGee 
Street, Kansas City, MO 64108 

8223 PROM programmer kit, simplify logic design 
by burning your truth table quickly, verify mode 
tests preprogammed chips, includes 5V regulator 
on POB, user supplies 12 VDC, 300 mA, send 
$17.50. JAMES UPCHURCH, Box 1102, Sebring, 
FL 33870 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

GRANTHAM'S FCC License Study Guide -377 
pages, 1465 questions with answers /discus- 
sions -covering third, second, first radiotele- 
phone examinations. $13.45 postpaid. GSE PUB- 
LICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

F.C.C. EXAM MANUAL 
PASS FCC EXAMS! Memorìxe, study -Tent. 
Answers fer FCC lst and 2nd class Radio- 

telephone licenses. Newly rewired multiple 
choice questions and diagrams corer all 

areas tested in FCC exams, plus Self -Study 

Ability Test. 59.95 postpaid. Marcy- 

back guarantee. 
N/ 

COMMAND PRODUCTIONS P.O. 805 26348 E 

RADIO ENGINEERING.DIV. SAN FRANCISCO, CAL. 94126 

FOR SALE 
FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, Que., 
Canada, H3C -1H8. US Inquiries. 

CARBON film resistors-1/2W, 5% (1 -4M7 ohms) 
3.58 each. 50 /value -$0.85. Postage, handling 
$1.00. Other components. Free catalog, resistor 
sample. COMPONENTS CENTER, Box 295R, 
West Islip, NY 11795 

l 

D 
J 
V 

TV 

* e 4 

. 
e 

Television Analyst Model 10775 
Cuts troubleshooting time in half Provides 

signal substitution for the entire range of signals present 
in any TV set, black- and -while or color Horizontal and 
vertical drive for solid state and tube type circuits 

Audio output Built -in scanner for test -pattern 
slides (supplied) or any 3 x 4" postivie transparency 

High -voltage indication 8 VHF channels . all 
UHF channels 14 -83 

Model 415 
Solid State Sweep /Marker Generator 

Four instruments in one, sweep generator; marker 
generator; marker adder; bias supply Complete 
accessory pack All intercabling changes and generator 
selections accomplished internally with master function switch 
and front panel controls Concentrates all TV alignment tools 
(except oscilloscope and VTVM) into one, easy -to -use instrument. 

IV/ BEST 
BUYS 

CRT Restorer Analyzers 
Test and restore CRTs taster 

with fewer callbacks Exclusive 
multiplex technique tests all three 
guns of color CRT simultaneously 
under actual operating conditions . 

even CRT's with common G1 and G2 
Uses the most powerful restoration 

method known with minimal danger to 
CRT -guarantee with confidence! 

All CRT's checked identically - including all "lnline 
and "one -gun types 

Model 467 

Model E 2000 

- Solid -State RF Signal Generators 
100 kHz to 216 MHz in 5 bands Six individually 

shielded step attenuators plus variable fine output level 
control with calibrated meter provide widest range of outputs 
with known signal levels Double shielding eliminates 
spurious radiation even at outputs of 1 AV Internal crystal 
calibrator has accuracy of better than 0.1% 

Model 1248 

Digital IC Color 
Generator /Analyst 

Generates 9 patterns and logic functions 
Locate dead IF stages Check operation of mixer. 

RF and local oscillators Check stages sequentially 
Locate color shifts and internal ghosts from RF. mixer. 

IF or video stages. Plus all standard color generator uses 
Switchable horizontal and vertical sync output 
Sync level independent of video level control 
Crystal controlled RF and IF outputs 

FOR PRICING AND TO 
PLACE YOUR ORDER 
CALL TOLL FREE (800) 645- 95181Outside N.Y State) 

For N.Y. State call (516) 752 -0050 
3d 

Master Charge, BankAmencard & C.O.D.'s accepted. 

RA010 SUPPLY CO INC 

855R Conklin St. 
Farmingdale. N Y 11735 

YOUR ONE STOP DISCOUNT CENTER 

FREE 
148 page catalog of 

over 3000 Items 
test equipment. CB, 

tools. tubes, 
components and a 

full line of electronic 
supplies 

CIRCLE 46 ON FREE INFORMATION CARD 

l 

NAME brand digital /analog test equipment. Dis- 
count prices. Free catalog. SALEN ELECTRON- 
ICS, P.O. Box 82, Skokie, IL 60076 

MAKE professional -quality PC boards with silk - 
screen techniques. Complete step by step infor- 
mation, $4.95 Postpaid. TERRATRONIC RE- 
SEARCH, Box 513N, Quincy, IL 62301 

FREE catalog. Solar cells, NiCad's, kits, calcula- 
tors, digital watch modules, ultrasonics, strobes, 
LED's, transistors, IC's, unique components. 
CHANEY'S, Box 27038, Denver, CO 80227 

RECONDITIONED test equipment. $0.50 for ca- 
talog. WALTER'S TEST EQUIPMENT, 2697 Nick- 
el, San Pablo, CA 94806 

PICTURE TUBE MACHINE 
We buy and sell NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 
For complete details send name. address. 
zip to. 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago. III. 60647 
Phone: 312- 342 -3399 

1-'- 
i 

f1.11.Ì 

POWERFUL, adjustable, regulated, three output 
power supply and 900 easily removable parts In 
complete Cartrivision television recorder elec- 
tronic assembly with documentation. Perfect for 
Microprocessor, IC, transistor, television, CB 
radio applications. $24.95 total. BankAmericard, 
Master Charge. Free brochure. MADISON ELEC- 
TRONICS, INCORPORATED, 369, D101, Madi- 
son, AL 35758. Satisfaction guaranteed. 

NEWA Electronics catalog. Rush $1.00. Refund- 
able with first order. HOBBIE -TRONICS, 4950 
Clearwood Way, Sacramento, CA 95841 

TELEPHONE recording equipment and other 
'unusual' electronic devices. Free information. 
GARRISON, Box 128 -B, Kew Gardens, NY, 
11354 

RADIO & TV tubes 368 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 

PARTS! 
q t_ Send For qFf 

CORNELL'S 
New Color 

Catalog 
Prs New Items 

per 
tube 

IN LOTS OF IDO 

ORDER FREE 
IF NOI SNIPPED 

IN 74 HOURS 

4215E , ,, DIEGO CALIF. 92105 

17 -DIGIT electronic timepiece. Simultaneous 
date, time, alarm, and timer readout. WEST SIDE 
ELECTRONICS, Box 636 -R1, Chatsworth, CA 
91311 

FREQUENCY allocation chart 2 kHZ -200 GHZ. 
Send $2.00. COLLINS CHART CO., Box 1067, 
Coronado, CA 92118 

RECORDS -TAPESI Discount to 73 %; all labels; 
no purchase obligations; newsletter; discount 
dividend certificates; 100% guarantees. Free de- 
tails. DISCOUNT MUSIC CLUB, 650 Main St., 
Dept. 3 -1177, New Rochelle, NY 10801 

B 
CAN 

UILD 
AN 

ELECTRONIC 
ORGAN 

Thathasa PIPE ORGAN SOUND 
With DEVTRONIX easy to build assemblies. 

Own the ultimate in organ design 6 sound 
at '/e the cost of commercial organs. 

Several models to choose from. 
BROCHURE AND DEMO RECORD $1.00 ha7_ Dept. B 

5872 Amapola Dr. 
San Jose, CA 95129 ORGANS. INC 
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AT 
[III ; [o? I; [r NEw LOW PRICES 

SHACK, THE "PARTS PLACE" 
Top quality devices, fully functional, carefully inspected. Guaranteed 
to meet all specifications, both electrically and mechanically. All are 
made by well known American manufacturers, and all have to pass 

manufacturer's quality control procedures. These are not rejects, rk t 

fallouts, not seconds. In fact, there are none better on the marts 
Count on Radio Shack for the finest quality parts. 

TTL 
Digital 
ICs 

First Quality Devices Made by 
National Semiconductor and Motorola 

Typ' Cat 
No 

Last 
Year 

NOW 
ONLY 

7400 276 1801 S 49 350 
7402 275,1811 S 49 390 
7404 276-1802 5 59 350 
7400 276-1821 5 69 49c 
7410 276 1807 S 49 390 
74t3 276-1815 51 19 790 
7420 276-1809 S 49 390 
7427 276-1823 S 69 49C 
7432 276 1824 5 69 490 
7441 276-1804 St 59 99C 
744' 2761805 51 99 990 
7448 276-1816 51 99 990 
7451 276 1625 S 49 390 
7473 2761803 S 79 49C 
7474 276.1818 $ '9 49C 
7475 276.1806 51 19 790 
7475 276 1813 5 79 590 
7485 276-1826 51 59 119 
7486 276-1827 S 69 49C 
749U 276-1808 51 19 79C 
749'2 276 1819 St 19 69C 
74123 276 1817 St 69 990 
74145 2713-1826 51 49 1.19 
74150 276-1829 51 79 1.39 
4164 276. 1834 51 79 1.29 

74192 276-1831 51 69 1.19 
74193 276-1820 S I 69 1.19 
74194 276-1832 5' 69 1.19 
74196 276-1833 51 69 1.29 

74C and 4000 Series CMOS ICs 
74C00 3-5-2301 5 69 49C 
74CO2 -- 2302 S 69 49C 
74C04 3 6 2303 S 59 49C 
74CC8 '^ ?305 5 69 490 
74C74 'r,.2310 51 29 890 
74C76 77 2".112 St 59 89C 
74C90 2315 52 29 1.49 
74C192 '7-3321 52 49 1.69 
74C193 6 .2122 52 49 1.69 
4001 S 69 49C 
4011 S 69 490 
4013 51 29 890 
4017 - 5249 1.49 

276-2420 52 49 1.49 
276242- 5129 89c 
276-2449 5 99 69C 
.'6 2450 5 99 690 

-. '+44' 526a 1.69 
...,., . 2490 524H 1.49 

Microcomputer Chip 
8080A Microprocessor. With a 16 -bit address bus capable of 
addressing up to 65k bytes of memory and up to 256 I/O ports. 
"TRI- State" data bus gives it DMA and multiprocessing capa- 
bility. All buses TTL compatible. Up to 244 variable length 
instructions, with 6 general purpose registers plus an accumu- 
lator. 40 -pin DIP. 100% Prime. 276 -2510 17.95 
RS2102 Static RAM. 1024 -word by one bit random access read /write 
memory. Under 750 nS access. Single +5V power supply. 
276 -2501 2 49 each or 8/14.95 

r 
*1 
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Linear ICs 
First Quality Devices by 
National Semiconductor 
and Motorola 

Type 
Car 
No 

30141.1 
3241 
339N 
3B6CN 
555CN 
556CN 
566CN 
567CN 
723CN 
741CN 
741H 
3900N 
3909N 
3911N 
4558CN 
75491 
75492 
7805 
7812 
7815 

276 -017 
276 -1711 
276-1712 
276.17 31 
276.1723 
276.1728 
276-1724 
276. 1721 
2761740 
276 -007 
276.010 
276 -1713 
276.1705 
2761706 
276'030 
2761701 
276.1702 
276- 1770 
276.1771 
276.177? 

5 69 
51 99 
$1 99 
$1 99 
51 49 
52 79 
52 99 
$2 99 
S 99 
5 69 
S 69 
51 39 
$1 29 
$2 19 

5 99 
S 1 49 
$1 49 
51 59 
$1 59 
51 59 

490 
1,49 

1.49 

99C 
79C 
1.39 

1.69 

1 99 
690 
490 
490 
990 
99C 
1.99 
790 
990 
990 

1.29 
1.29 
1.29 

LEDs /Optoelectronics 

Item Cat No Reg Now Only 

e Solar Cell 
E Silicon Solar Cell 
c Photocell 
o FPT 100 
s Lg Red LED 
E Lg Clr LED 
i Med Red LED 
' Med Cir LED 

Sm Red LEO 

276-115 
276 -128 
276 -116 
276.130 
276 -041 
276 -047 
276 -026 
276 -040 
276042 

2 69c 
2690 
2,'694 
2/690 
2 690 

Project Accessories 

1 59 
1.99 
99c 
790 

27490 
2/490 
2/490 
2/490 
2/490 

Digital Displays 

e. 

IC Troubleshooting Test Clip. Test up to 

14 pins with probes or clips Reg 4 59. 

276 -1950 Sale 2.99 
. IC Troubleshooting Test Clip. Test up to 

16 pins with probes or clips Reg 4 99 

276 -1951 Sale 3.49 
, Experimenter Socket. 2047 rows of 5 

connected tie points 276-172 9.95 
.- Bus Strip. 2x40 connected tie poets 
Clips to Sockel above 276 -173 1.99 

e- Standard Edge -Card Board. 22-pin 
1295 mounting holes 276 -152 2.99 
=1 2- Voltage Source Edge -Card Board. 
1368 mounting holes 276 -154 2.99 
c_ 3- Voltage Source Edge -Card Board. 
1368 mountmg holes 276 -153 2.99 
ó. 22 -Pin Edge -Card Board Connector. 
44- terminals 276 -1551 2 -99 

-m 100 -Pin Edge -Card Board Connector. 
For standard 5.100 hobby computer bus 

276 -1554 4.99 each or 5/19.95 
r DIP Header. 16 -pin spacing 
2781980 1.29 

Right Angle IC Socket. Mount LED s 

vertically 16 -pin spacrng 
276-1985 1.49 

a Metal Cabinet. 3't,x2'',ox4 
270 -251 2.59 
e: Metal Cabinet. 42'n6 
270 -252 3.49 
s Metal Cabinet. 6'.x2 >x7', 
270.253 4.49 

fc 

Transformers 
6 -3 Volis 1.2 Amps. 1'0x11' /rex1Whe" 

273 -050 2.29 

6-3 Volts, 3 Amps. 2C ,e02x1N3 ". 

273 -1510 3.99 
12 Volts 5 Amps. 4x2x2re ". Reg 8.95 

273 -1513 Sale 6.95 
18 Volts (Canter Terminal), 4 Amps. Ideal 

for 55 fusing CT). or 12V solid -state regu- 

lators. 4s2x21/2". Reg. 8.95. 

273 -1514 ... ..... Sale 8.95 

Digits Size Drive 
No at 

4 0.5 " Anod. 276 -1201 
4 0.5" Cath. 276 -1202 

Last MOW 
Year ONLY 

$9 3 6.95 
593 6.95 

Digits Size Drive Cat. No. 
Last NOW 
Year ONLY 

O 1 0.6" 
7 1 0.6" 
© 1 03" 
© 1 0.3" 

1 0.3" 
3 1 0.3" 

Anod. 276 -056 53.9 2.99 
Cath 276 -066 53.13 2.99 
An00 276 -053 52.13 1.99 
Cath 276 -062 $2 90 1.99 
Anod. 276 -1210 4/68.7 16.99 
Cath. 276 -1211 4/68.'7 416.99 

Selected Diodes 
Type Cat. No 

194001 276 -1101 
194003 276-1102 
194004 276-1103 
194005 276 -1104 

Last Now 
Year Only 

2/390 
2,590 2/490 
27690 2/590 
2'790 2/690 

154735 276 -561 
1 /44739 

ri 

276 -562 2/890 
154742 276 -563 

2/890 

20 
194744 276 -564 2/89/890 

Tgger 
Diode 276 -1050 6.49 394 

195401 276-1141 
195402 276 -1142 2/090 22/7/6990e 

2/694 

155403 276 -1143 2/990 2/890 
165404 276 -1144 2/$1.19 2/990 

PTC205 276 -1114 3/1.390 

SCR's and Triacs 
Device Rating Cat No 

Lasl Now 
Year Only 

LASCR 2001/.1 6A 276.1095 St 59 99C 
SCR 2006.64 276 -1067 $1 39 89c 
SCR 400V.6A 2761020 $1 49 990 

Thee 2006.66 276-1001 51 39 89c 
1nac 4000.64 276-1000 S1 49 990 

BR 50PIV,1 4A 276 -1151 794 

BR 100PIV.1 4A 276 -1152 990 
BR 100V. 44 276 -1171 149 
RR 2005.44 276 -1172 1.69 
RR 4005.40 2761173 1.89 
RR 50PIV.64 276 -1180 1.99 

Digital Car 
Clock Module 
Just add switches and install! Type Me .003. 
with MOS /LSI clock circuit chip. green 
fluorescent display with four 0.3" dirt ; Has 
2.09 MHz crystal, blinking colon acti-nt 7 indi- 
cator. Six -pin edge- connector. =c any 
12VDC source. 277 -1003 24.95 

Experimenter's 
PC Board 
Simplifies 
IC Projects 

: r . 

Ideal for two -circuit projects. Fire - 
retardant copper -clad board is only 
21!2x5x1/16 ". Really simplifies inte- 
grated circuit projects by extending 
leads for easy soldering. 
276 -151 2 99 

IC Socket 
Wrapping Tool 
For making superior, precision connections - without sol- 
dering. Wraps, unwraps, and strips 30 -gauge wire. Modified 
wrap for extra security. No bits, sleeves or special skills 
needed. Balanced. 41/2" long. All- metal. 276 -1570. .. 6.95 
14 -Pin Wire -Wrapping Sockets. 276 -1993 Pk. 2/1.29 
16 -Pin Wire -Wrapping Sockets. 276 -1994 Pk. 2/1.39 
50' Red Wire. #30 Gauge Kynar. 278 -501 1 99 
50' White Wire. #30 Gauge Kynar. 278 -502 1 99 
50' Blue Wire. #30 Gauge Kynar. 278 -503 1 99 

Low -Profile DIP Sockets 
8 -Pin. 276 -1995. Reg. 2 for $.69 2/590 
14 -Pie. 276 -1999. Reg, 2 tor $1.19 2/890 
16 -Pin. 276 -1998. Reg. 2 for $1.19 2/890 
28 -Pin. 2761997. Reg. $1.19 Each 890 
40 -Pin. 276 -1996. Reg 51 39 Each. 990 

8- Rocker DIP Switch 
Incorporates 8 on -off 
switches. For easy 
change of preset logic 
states. Fits any 16 -DIP 
socket. 275 -1301 ... 1.99 

IN STOCK NOW AT OUR STORE NEAR IN STOCK NOW AT OUR STORE NEAR YOU! diO /hat' l WHY WAIT FOR MAIL DELIVERY? 

Paces May vary at Individual Stores and Dealers A TANDY COMPANY FORT WORTH, TEXAS 76102 
OVER 6000 LOCATIONS IN NINE COUNTRIES 
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ASCII & BAUDOT picture tapes. Hundreds avail- 
able, various lengths, subjects. Chad, no lids. 73 
wide max. Perfect for teletype model 33, 15, 28, 
telex, etc. Catalog for 144 stamp. 8 -level intro - 
pak (8 pix), $10.00. 5 -level intro -pack (10 pix), 
$6.00. TELEPRINTER ART, LTD., 601 S. Dodson, 
Urbana, IL 61801 

UNSCRAMBLERS -Several models that fit any 
scanner. Free catalog. CAPRI ELECTRONICS, 
8753R Windom, St. Louis, MO 63114 

EC -101 CURVE TRACER 
STILL BY FAR THE LOWEST COST FULL FUNCTION 
CURVE TRACER ON THE MARKET. ATTACHES TO 
TOUR SCOPE IN SECONDS. USED BY EDUCATORS, 
PROFESSIONALS AND HOBBYISTS ALL OVER THE 
WORLD. 30 DAY MaNETRACO GUARANTEE. 

STILL MAN 
599.50 

ADD SOPAN 

COLo. Res. 
ADD Nr /,x 
Nussuz 

Po 500 1072, BOULDER, COLO. 10306 

HARDCOPY attachments to convert Smith -Cor- 
ona, IBM Selectric, and IBM executive typewrit- 
ers into microcomputer printers. Free brochure. 
TIM STOUT MICROCOMPUTER PRODUCTS, 
Box 1573, Fremont, CA 94538 

HEAR whispers 250 yards away! Amazing new 
project. UNIQUE, Box 534 -R, Nitro, WV 25143 

ELECTRONIC components, communication and 
test equipment. Stamp for catalog. E. FRENCH, 
Box 249, Aurora, IL 60507 

PRINTED circuit supplies. A process that always 
works. Send stamp. CIRCOLEX, Box 198, Marcy, 
NY 13403 

SERVICEMEN -Cleaners, lubricants, adhesives 
for all electronic repairs. Write for free catalog. 
PROJECTOR- RECORDER BELT CORP., Box 
176, Whitewater, WI 53190 414 -473 -2151 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 
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Digital Thermometer $65.00 
Batt. oper. general purpose or medical 
324- 2300F. Disposable probe cover _.2° 
accuracy. Comp. assy. w /cdmpact case. 

Not a Cheap Clock Kit $17.45 
Includes everything except case. 2 -PC 
boards. 6 -.50" LED Displays. 5314 clock 
chip, transformer, all components and 
full instructions. Same clock kit with .80" 
displays. $22.75 

Digital Temperature Meter Kit 
Indoor and outdoor. Automatically 
switches back and forth. Beautiful. 50" 
LED readouts. Nothing like it available. 
Needs no additional parts for complete, 
full operation. Will measure -100° to 
+200°F, air or liquid. Very accurate. 
Complete instructions. $39.95 

Clock Calendar Kit $29.95 
CT7015 direct drive chip displays date 
and time on .6" LEDS with AM -PM indi- 
cator. Alarm /doze feature includes buz- 
zer. Complete with all parts, power supply 
and instructions, less case. 

1977 IC Update Master 
Manual Complete integrated circuit 
data selector from all manufacturers. 
1,234 page master reference guide to 
the latest IC's including microprocessors 
and consumer circuits. 17,000 cross 
references for easier sourcing of hard to 
get parts. Special pricing: $24.95, with 
free update service thru 1977. Domestic 

`postage $2.00. Foreign $6.00. 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 
59 minutes, 59 seconds, 99 1/100 sec. 
Times standard, split and Taylor. 7205 
chip, all components minus case. Full 
instructions. White or black plexiglass 
case. $5.00 

New Cosmac Super "ELF" 
RCA CMOS expandable microcomputer 
with HEX keypad input and video output 
for graphics. Just turn power on and start 
loading your program using the resident 
monitor on ROM. Pushbutton selection 
of all four CPU modes. LED indicators of 
current CPU mode and four CPU states. 
Single step operation for program debug. 
Built in power supply, 256 Bytes of RAM, 
audio amplifier and speaker. Very detailed 
assembly manual with PC board and all 
parts. Complete Kit $106.95 
Custom Hardwood Cabinet with drilled 
front panel. 15.00 
Fully wired and tested in cabinet 139.95 
Also announcing the formaban of an 1802 
software exchange club: write for details. 

Cosmac "ELF" Kit $89.50 
Original "ELF" plus PC board with moni- 
tor on PROM. Complete kit of parts in- 
cluding audio amplifier and speaker, 
power supply and very detailed assembly 
manual. Board only with parts list and 
schematic. $ 14.95 
Custom hardwood cabinet with drilled 
front panel. 15.00 
Fully wired and tested in cabinet 119.50 
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Home Alarm Kit $18.75 
Designed for use with electronic siren 
module. AC power, battery backup. entry/ 
exit delay. Instant alarm for night use. 
NO /NC circuits. Test and arm indicators. 
2 amp switching capability. All parts with 
complete instructions minus power sup- 
ply. Electronic siren module kit. $2.75 

60 Hz Crystal Time ash e 

Kit $4.75 Converts digital clocks 
from AC line frequency to crystal time 
base. Outstanding accuracy. Kit includes: 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 

2.5 MHz Frequency Counter Kit 
As low as 10 Hz .6 -.50" digits expandable 
w /PC board, parts 8 full instruc. $40.00 
Fully wired and tested $60.00 
Power supply kit (incl. PC board) $8.50 

30 MHz Frequency Counter Kit 
Same basic CMOS counter as above plus 
level controls and dual FET inputs. Pre - 
scalable to 200 MHz with PC board and 
full instructions $55.00 
Fully wired and tested. $75.00 
Power supply kit (incl. PC board) $8.50 

Auto Clock Kit $15.95 
DC clock with 4 -.50" displays. Uses 
National MA -1012 module with alarm 
option. Includes light dimmer, crystal 
timebase PC boards. Fully regulated, 
complete instructions. Add $3.95 for a 

beautiful dark gray case ready to install. 
This is the best value available anywhere! 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of 9dr 1977 BankAmericard and Master Charge accepted. 
QUEST CATALOG. Include 136 stamp. Shipping charges will be added. 

CIRCLE 48 ON FREE INFORMATION CARD 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike - Unscramblers -Giant Tesla- Stunwand- 
TV Disrupter- Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

MANUALS for Govt. surplus radios, test sets, 
scopes. List 504 (coin). BOOKS, 7218 Roanne 
Drive, Washington, D.C. 20021 

COMPUTER Hobbyists -Classified advertising 
newsletter. Ads, new products, etc. Every 3 wks., 
since Jan. 76. $3.75 /year. Free sample. ON LINE, 
24695 Santa Cruz Hwy., Los Gatos, CA 95030 

TUBES. National brands. First quality merchan- 
dise. 75% discount. NATIONAL AUDIO, 2500 
Channing Road, Cleveland, OH 44118 

TUBES antique, obsolete, new up to 55% off list, 
used from 29e with no minimum order. Send 254 
for list of over 1,000 types. CONNOLLY, Box 
1333R, Sun Valley, CA 9142 

TUBES, receiving and industrial, semiconduc- 
tors, factory boxed, low prices, free price list. 
TRANSLETERONIC INC., 1365 - 39th Street, 
Brooklyn, NY 11218 212- 633 -2800 

HEATHKIT computers discussed monthly. 
$6.40 /year. Free sample. BUSS NEWSLETTER, 
267 Willow, New Haven, CT 06511 

BACK issue magazines. 1890 to 1976. Free list. 
Send stamped envelope to EVERYBODY'S 
BOOKSHOP, Dept. RE, 317 West 6th, Los An- 
geles, CA 90014 

ELECTROLYTIC capacitors top quality, reason- 
able price, prompt delivery. Free brochure. 
ECOM PARTS DIV., 1007 E. Dominguez St., #F, 
Carson, CA 90746 
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THE DC 12 CLOCK MODULE ADDS A DIGITAL TIME A . "O YOUR 
TV SCREEN IN** AS FEATURED IN JULY RAD:. I 'I RONICS. W 
PROGRAMMING OPTIONS INCLUDE HORIZONTAL A VERTICAL Q LOCATIONS OF THE DISPLAY D15PL AT FREQUENCY l' ID 10 MINI 
DISPLAY FORMAT lag OR 24 HOURS) SECONDS DISPLAY OR $UP- LL Z 
PRESSION DURATION OF DISPLAY AUXLIARY INPUT FOR 7564F. 
COnTUVE. STOPWATCH. ETC 

$36.95 
PLUS $200 

COMPLETE KIT WITH INSTRUCTIONS SHIPPING LLJ / R 
NCLUDING CIRCUIT BOARD TRANSFORMER AND 50 COMPONENTS 
FOR INFORMATION ON OTHER CLOCKS ANO GAMES WRITE TO Z _ J 

Billions of dollars lost annually due 
to lack of protective warning alarms. 

FREE CATALOG Shows you how to 
protect your home, business 

FIRE and person. Wholesale 
prices. Do-it- yourself. Free 

engineering service. 

Box 82802 RE -117 Lincoln, Ne. 68501 

WANTED 
SEEKING Jap transistors for CB repair? 
Request complete list. Compare 1 to 9 prices: 
2SC710 .59, 2SC517 3.95, 2SC799 3.60, 
2SC1306 4.40, 2SC1678 2.25, TA7205P 3.90, BA 
521 3.70, BA511 3.40. FUJI -SVEA ENTERPRISE, 
Dept. RE, P.O. Box 40325, Cincinnati, OH 45240 

www.americanradiohistory.com

www.americanradiohistory.com


Our third big year serving the Scientist, Engineer, OEM Manufacturer and Hobbyist !! 

rITROBE TUBE fr RFORMER 
Great for experimenters! Brand - 

new Xenon strobe tube & match- 
ing trgger transformer. Operates 
on 4 KVDC. Unbeatable price!!¡ 

$1.75 

mODU -CLOCK 

'Ill ®® ®® 

H'gh quality printed circuit board project Vo 
parts included. 

Tho.isands sold nationally. Unique deign 
utilizes 6 digit LED readouts (Manz, DL707, 
etc. and popular MM5314 clock chip. The 
Modu -Clock is the ultimate in 6 digit cock 
project for those of you who are tirec of 
Cct- rate" or "Cheap" clock kits. All PC 

boards measure 1.5" x 4" and mount bet ind 
each other and all connections are broc ght 
right to the board's edge. The modu-C ock 
consists of the highest quality drilled, etdted 
anc plated glass -epoxy PC boards, and ca t be 
corstructed for either AC or DC operaion. 
Complete parts list, instructions and schemat- 
ic are included with each board set. 

AC VERSION (3 board set) $4.95 
DC VERSION (4 board set) $5,95 

OPTO-IIOLRTOR 
Brand new motor 
ola 4N27 type, w 
complete specs 4 
data sheet. 

$1.00 

V.O.M. _CIT0I1 
$1.50 -- 
Solid state voice operated switch. 
Literally hundreds of uses. Compl- 
ete w/ all parts & assembled. SCR 
output. Schematic included. 1 x 3". 

InAP /WITCH 
Miniature SPDT switch. 
Fated 5A, 125- 250VAC. 
New by Cherry (no. E23' 
- Great for burglar alarm, 
or limiting switch, etc. 

654 

.IUF /6000V CAP 
.1 uf, 6000VDC capacitor. 
3rand new by Sprague. 
.deal for experimentation 
with high voltage lasers, etc. 
Axial leads. 

704 

DECADE CONTER 
Decade counter module 
PC board. No parts in. 
cluded). Utilizes 7447 
decoder /driver & 7490 
decade counter TTL. 
Direct drives comm. an- 
ode LED readouts. 70' 

10 for $6.00 

BURGLAR ALARM !WITCH 

A handy item. Mount concealed in door or 
window . When switch is pulled away from 
magnet, contacts open & alarm is set off. 
Design your own burglar alarm & save $$$. 
U/L approved. Includes switch & magnet. 

$1.95 

TTL DATA BOOK $4,95 
The newest edition of the TTL data book for design engineers. 

Detailed specifications on over 900 TTL devices. Both standard 
TTL & high technology Schottky clamped TTL. Pin assignment 
drawings of all TTL types. The most complete book on TTL 
ever written. By the same company that invented the IC !H 

TRAnIFORMER 
Just arrived miniature 
transformers. Great for 
clocks, counters, etc. 
Outputs can be varied. 8 
V @ 500ma or 12V @ 

190 ma. Comes w/ specs. 

$1,50 

110V PAAEL LAMP 
110VAC panel lamp assembly. Neon 
lamp inside w/ white plastic outer 
lens assembly. Comes with steel 
panel mounting clip and dropping 
resistor. 
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HEAT IHRIAK TUBE 
Much easier to use than 
electrical tape. Slip over 
solder joints & heat. Un- 
ique tubing shrinks and 
forms around to form a 

tight seal. 12-6" peices 51.45 
of assorted diameters. 

JUMBO L.E.D. 
Jumbo red LED for ex. 
perimenters, panel indica- 
tors, etc. A very popular 
item. Factory prime, new. 

5 for 1.00 

IOOK TRIMMER 
Very high quality PC 

mount PC trimpot. %" 
diameter, high. 
Screwdriver slotted. 
New by I RC. 

50 

`W! 

PHOTOFLAIR CRP 
Brand new Rubycon 360Uf 
at 600VDC. Use with our 
flash tube & trigger trans- 
former to make a high - 
quality stroke light. 

$1.95 

RIBBOA CABLE 

SPECTROL high quality ribbon cab e 

12 Conductor 45", 
10 feet for $3.95 

24 conductor . 854ft. 
10 feet for . 57.95 

PC TRAAIORMER 
Hi- quality transfor- 
mer for almost any 
project. Input 117 
VAC, outputs: 5.5 
V @ 200ma, 10.5V 
@ 250ma, or 12V 
@ 300ma. Compl- 
ete w/ specs. 

1.50 

mm53I4 CLOCK CHIP 
The most popular clock chip on the 
market! 12/24 hr, 50 /60hz, 24 pin. 

$4.95 

TOGGLE ¡WITCH J 
Heavy duty, high qua (/ 
lity SPST toggle for al. 
most any application. 1 L 

Rated 15A @ 125VDc 

954 ` " 
PC TRIMMER POTI 

470 Ohm, Vertical I 250 
1K ohm, vertical 200 
2.5K ohm, vertical 200 
5K ohm, vertical 200 
10K ohm, vertical 250 
22K ohm, horizontal 250 
50K ohm, vertical 200 
470K ohm, horizontal 250 

AIDE TWITCH 
By Switchcraft. Stand - 

ard DPDT slide switch. 
Brand new, long shaft 
for deep panel mount. 
ing. 3A, 125VDC. 

25¢ 

mini TWITCH 

Brand new by C &K, very high qua- 
lity switch. SPDT toggle, rated 5A 

l '9 H125VAC. 0e- Off -On. 

$1.10 

5 COnDUCTOR THIELDED 

26 guage sheilded, jacketed cable. Made by 
a very well known manufacturer. Dozens of 
possible uses. 

154 o -r foot 

13 PAIR TWITTED 
13 pair twisted cable, 22 ga. 
Color coded. Many applicat- 
ions and uses. 

95c per foot 

10 feet for $ 750 

MICRO ¡WITCH 
Miniature SPDT momentary con- 
tact pushbutton switch. Rated 5 

amps @ 125 VAC. Brand new. 

984 

LOGI - 
CATE --- 

414 

Universal instrument enclosure -1h . wide 
variety of applications. Unique i trro plex- 
iglass rack assembly will hold up t F 1.5" x 
4" PC cards. Great for packing a I t cf corn - 
ponents into a very small space. Fir s a pro- 
fessional touch to any project. Mac, Jr, rn 1/8 
thick anodized aluminum. So tnu -yh cou ca 
can run over it without damagirs irl - Now 
in two popular sizes: 
SMALL: 4'AL x 340 x 1 %H. 
LARGE: 6L x 4 %D x 2H. 

SMALL, Only 

$57.95 LARGE, Only $9 95 
'Both sizes come w/ a reversibb r r' filter. 

Red and smoke grey. 

I-3PF TRIMMIR 
Miniature 13pf trim 
cap. Great for crystal 
circuits, hand probes, 
etc. Measures 3/16" in 
diameter. 

954 

I1) 

io 

IOA LInE CORD 

75 
Highest qualty 10Amp F ower cord 
from Belden. U/L approved. +con- 
nectors. Approximately 5 feet in 
length. 

10K POT 

654 
1114Wirregrs 

Brand new by Allen Bradley. 
high quality miniature 1/8" shaft 
10K pot. Screwdriver slotted shaft. 

POT HEM nUT! 
Standard size pot hec suc for all 
standard bushings. ( 3.3' '.ia,) 

25 for 1.00 

HEP RO17O CIME 
The famous HEP 17: le- -al pur 
pose diode. A universal 'e z acement 
power diode. For TVs a. c o, man- 
ufacturing & experirrmn r g. Brand 
new by Motorola. It -s at lowest 
price ever !!! 204 

TOOK POT 

New by Allen BRadley 
100K miniature pot with 
switch. 1/8" shaft, %" 654 
mounting threads. 

FAn MOTOR 
High quality, brand new fan 
motor. 115VAC. Dozens of 
possible uses. 

$2.95 

moo POT 

High quality dual concentric pot, 1/8 and '/." 
shafts. Brand new by Allen Bradley. Meass res 

5/8" square. 2 versions available : (1) font 
pot 20K linear, rear pot 100K reverse log. 
(2) Front pot 25K linear, rear pot 50K log 
(Please specify). 

$1.75 

Effund(po, Oco). 
3050 VALMONT ROAD 
BOULDER, COLORADO 80301 
Ph: (303) 442-1212 

CIRCLE 19 ON FREE INFORMATION CARD 

REED RELAY 
High quality 6V 
SPDT reed relay. 
Ultra- sensitive 
switch. Use in a 

variety of appli- 
cations. S1.50 

10K POT 

i 
Clarostat, Brand re-v 

' 4" shaft. 
Top quality, brand -t -w 

90C 

IOOn POT 

40Q I 
Miniature 100 ohm Far 
1/8" screwdriver s - i 

shaft, Mounts in 1'1 

!iIPIII 
t 

DIGITAL READOUT! 
.3" orange and yellow r-salw 
by Monsanto. factory prime 
Please specify which color ,r 
sire. Great for car clocks, n 

simply for a "different touch' 

$1.38 
P1' ll 

FEMALE PLUG /C f !rlE 

ßt5`: 

IEC power cc Tor cord. 3 
connector, - . -ngth cord 
2" x 2" x t ° Terms: 

All prices subject to change w 
All merchandise subject to pri: 
Minimum order $5.00. 
Please add $1.00 postage and 
Colorado residents add 3'A % e. 

No COD's, please. 
Foreign Orders send U.S. Furl, 
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R Radio 
Hut 

Money back guarantee. NO COD'S. Texas resi- 
dents add 5% sales tax. Add 5% of order for 
postage and handling. Orders under $15.00 add 75 
cents. Foreign orders add 10% for postage. 
For your convenience, call your BankAmericard or 
Master Charge orders in on our Toll Free Watts 
Line: 1- 800 -527 -2304. Texas residents call collect: 
1- 214 -271 -8423. 

P.O. Box 38323R Dallas, Texas 75238 

PLASMA DISPLAY 
KIT 
Kit includes: 
12 digit display with 
Power transformer 
Drilled PC Board 
Thirty minute assembly 
Line cord NOT included. 

00°S 
STOCK 

.4" characters 

ONLY 

$3.95 

OQQ GU04 

VO 
LLD oaOnaQ 
ITT 501 Quad Seg. Dr. .35 
ITT502 Hex Digit Dr. .49 
ITT503 Quad Seg. Dr. .49 
ITT506 Hex Digit Dr. .49 
ITT508 8 Digit Dr. .49 
ITT5098Seg. Dr. .49 
ITT511 Quad Seg. Dr. .55 
ITT514 8 Digit Dr. .59 

We have 100's of thousands of the above 
listed parts. These parts 100% prime. 

master charge 
THE 1 

order 
by 

phone 

e 
L 

BANKAMERICARD 

'u.rAmrrr /few 

E 

NI -CAD BATTERIES 
These are brand new nickel cadium bat - 
teries. They are banded together in packs 
of "4AA ". ONLY $4.50 pk. 

MK 5005 
4 -digit counter /latch 
decoder; 7 segment out- 
put only. 24 pin dip 
with specs.$8.00 Each 

UNSCRAMBLER KIT 
Easily tuned o1 
Full instructions included 0net 
'Drilled fiberglass P.C. Board Atli aOy 01 

sca 

Erie to 
hour 

install 
assembly Only 

Punched case $19.95 
This unit can unscramble any scrambled 

frequency such as the new Motorola scramble 
and so on. 

SPECIAL DEVICES 

L () () K 

82523 
2513 
1101A 
1103A 
8T13 
8T97B 

$2.19 
$10.00 

.75 

$1.10 
$1.25 
$1.25 

SOCKETS 
NOW IN STOCK.! 

22 

25 

30 

69 
.89 

14 pin low profile 
16 pin low profile 
18 pin low profile 
28 pin low profile 

40 pin low profile 

74`503 
4 504 

.21 

28 
]41505 
7415138 

.28 

21 

74L509 

510 
18 
.21 

74151 
74151 

21 

45 
]41514 
41515 

99 

26 
41520 
741521 

24 
28 

1522 
741526 

.26 

32 
741527 
1530 

32 
.26 

532 
741 537 

]2 

32 
741538 
741540 

32 
16 

741543 
741551 

65 
28 

741554 
741555 

26 
26 

L53 
7415]4 

35 

4 576 
741586 

á5 
9 

36 
741590 
741592 

55 
55 

741593 
415109 

55 
38 

7415112 
415113 

.38 

.38 

7415í25 
38 
47 

7415126 
7415132 

47 
79 

7415133 
7415136 

35 
37 

7415138 
15139 

71 
71 

7415145 100 
7412151 70 
7415153 7D 
15155 99 

7415156 70 
7415157 75 
7415158 71 

7412160 .86 

7415161 .85 

7415162 86 
7415163 .85 

7415168 85 
7<15169 95 
7415170 1.69 

7415173 1.10 

7415174 120 
]415175 91 
7412190 as 
7415191 95 

'415192 95 
415193 95 
7415194 95 
7415195 95 
74151% 85 

15197 85 
7415251 95 
'4` 5253 81 

5257 71 
7415258 21 

5260 26 
2415266 26 
5229 55 

7415290 75 
7415293 61 

7415295 as 
7412298 95 
7413365 .55 

7415366 55 
7415367 25 
7415368 55 
7415390 1.75 

7415393 1A5 
7415670 230 

TTL 
de , 'tiff'? 

7400 
7401 
7402 
7403 
7404 
7405 
7406 

7408 
7409 
7410 
7411 
7413 
7420 
7421 
7423 
7425 
7426 
7427 
7437 
7438 
7440 
7442 
7443 
7444 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7482 

.13 7483 .67 

.13 7486 .28 

.13 7489 1.25 

.13 7490 .65 

.15 7491 .61 

.13 7492 .43 

.16 7493 .43 

7494 .67 

.19 7495 .67 

.19 7496 .67 

.13 74100 .28 

.18 74107 .28 

.37 74121 .29 

.13 74123 .48 

.13 74125 .37 

.25 74141 .75 

.29 74145 .85 

.24 74151 .61 

.19 74153 .61 

.23 74154 .98 

.23 74157 .63 

.13 74161 .86 

.47 74163 .85 

.59 74164 .85 

.59 74174 .91 

.68 74175 .85 

.71 74180 .67 

.13 74181 1.89 

.13 74191 .98 

.13 74193 .81 

.13 74194 .81 

.19 74195 .69 

.27 74H00 .25 

.25 74H05 .25 

.29 74H20 .25 

.29 74H61 .25 

.47 74H73 .25 

.31 9316 85 
.31 9601 3/1.00 
.57 9L04 .35 

CMOS 
CD4000 .19 

CD4001 .19 

CD4002 .19 

CD4006 1.20 
CD4007 .19 

CD4009 .47 

C04010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4027 
CD4028 
CD4029 
CD4030 
CD4035 

.47 

.19 

.19 

.32 

.78 

.78 

.32 

.95 

.95 

.45 

.97 

.97 

.97 

.19 

.75 

.19 

.45 

.69 

.99 

.35 

.99 

CD4040 1.00 
CD4041 .69 

CD4042 1.05 
CD4043 .60 

CD4044 .60 

CD4046 1.50 

toot 
'515 

fea 
CD4047 1.89 
CD4049 .49 

CD4050 .49 

CD4051 1.25 
CD4053 1.25 
CD4056 1.15 
CD4066 .78 

CD4071 .19 

CD4081 .23 

CD4507 1.00 
CD4508 2.8Q 
CD4510 1.10 
CD4512 1.10 
CD4516 1.10 
CD4518 1.10 
CD4520 1.10 
CD4528 .87 

74CO2 .25 

74C04 .32 

74C107 .79 

TT LSPE`CNIÉ1`` NC 

9002/7400 vNOER 10/1.00 
9003/7410 SOt,O 10/1.00 
9004/7420 10/1.00 
9006/7460 
9007/7430 
9009/7440 
9016/7404 
9024/74109 
9300/74195 
9000 Series parts 
ITT. Pin for pin 
with 7400 numbers shown. 

6/1.00 
10/1.00 
10/1.00 
8/1.00 
3/1.00 
2/1.00 

prime from 
compatible 

LT701 E CLOCK KIT 
KIT INCLUDES: 
POWER TRANSFORMER 
PUNCHED CASE 
SWITCHES 
12 HOUR OPERATION 
Kit Only $14.95 

Complete except for line cord. 

VARIABLE POWER SUPPLY KIT NO. 1 

'Continuously variable from 5V to 20V 
'Excellent regulation up to Ih Amp "Case Included 
Kit includes all components 04400 Mfd of filtering 
*Drilled fiberglass P.C. Board One hour assembly 

This model will power a 5 watt transistorized CB Radio. 
ONLY $10.95 

VARIABLE POWER SUPPLY KIT NO. 2 
Same as above but with a 1 Amp output, also with case. 

Only $13.95 
LI NEARS 

LM301 30 
LM307 
LM308 
LM309K 
LM311 
LM318 
LM377 
LM380 
LM3900 
LM710 
LM711 
LM723 
LM741 
LM748 
NE553 
NE 555 
NE556 
NE 565 
NE567 
1458 
75491 
75492 
3043 
8038 

.30 

.95 

1.49 

.85 

1.15 

1.85 

.75 

.40 

.25 

.25 

.69 

.25 

.25 

1.95 

.40 

.95 

.95 

1.25 

.55 

.29 

.35 

.75 

3.95 

ORDER BY PHONE. 
Charge your order to BankAmericard or 

Master Charge 
USE OUR TOLL FREE WATTS 

1 -800 

527-2304 

60Hz CRYSTAL 
TIME BASE 

This kit enables a MOS clock circuit 
to operate from a DC power source. 
Ideal for car, camper, van, boat, etc. 
60Hz ouput with an accuracy of 
.005% (typ). Low power con- 
sumption 2.5 mA (typ). Small size 
will fit most any enclosure. Single 
MOS IC oscillator /divider chip 5 -15 
volts DC operation. 

ONw $5.95 each 
2 $10 .00 (NOSE 005 for BESTSELLER, 

Come by and visit our retail 
store in Garland. Located at 

3017 Lincoln Court. 
Store Hours: 

10-6 p.m. Tue. -Fri. 
Sat. 10 -3 p.m. 

CIRCLE 52 ON FREE INFORMATION CARD 
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rrr/ SD SALES COMPANY 
P.O. BOX 28810 -C DALLAS, TEXAS 75228 

NOW -THE ULTIMATE RAM BOARD 
Memory Capacity 32 ]4 FOR 427. Interface Capabil it 

Memory Addressing BUY AN S100 COMPATIBLE 8K RAM BOARD AND UPGRADE CONTROL, DATA AND ADDRE;S NPUTS 

THE SAME BOARD TO A MAXIMUM OF 32K' IN STEPS OF UTILIZE LOW POWER SCHOTTKY D= VICES. 

Memory Write Protection 8K AT YOUR OPTION BY MERELY PURCHASING MORE 
RAM CHIPS FROM S.D. SALES! AT A GUARANTEED PRICE - 

8K, 16K, 24K, 32K USING LOOK AT THE FEATURES WE HAVE BUILT INTO THE Power Requirements 
WITH 8K BOUNDARI ES 

USING 
& 
MOSTEK MK4115 

BOARD. +8VDC 400 MA DC 

with sockets 
P switches. +18VDC 400MADC 

PC board comes with sockets for 32K operation PRICES START AT $139.00 FOR 8K RAM KIT. -18VDC 30MA DC 
THE ABOVE NOW AVAILABLE ADD $96.00 FOR EACH ADDITIONAL 8K RAM DESIRED 

on board regulation is provided. 
ON BOARD (INVISIBLE) REFRESH IS 

CYCLE Board fully assembled and tested for-$50.00 extra. Y VIDEO WITH NO WAIT STATES OR CYCLE 

'AVAILABLE THE 1st QUARTER OF 1978:' 

8 ]4 FOR X13 9 . 
STEALING 

MEMORY 
ACE 

16K, 32K, 48K, 64K USING MOSTEK 4116 MEMORY ACCESS TIME IS 2751s. 

WITH 16K BOUNDARIES & PROTECTION. Memory Cycle Time is 5001s. 

NEW PRICE' Z -80 CPU BOARD KIT Complete Kit 
CHECK THE ADVANCED FEATURES OF OUR Z -80 CPU BOARD: 

$1J^ Expanded set of 158 instructions, 8080A software capability, operation from a single j 
5VDC power supply, always stops on an M1 state, true sync generated on card (a real 

Plus 
quality double sided plated rthrough PC board,ls 

either 
shipped with iZ -80 technical N.. NEW P cr 

CI'1 

manual and all parts plus sockets provided for all IC's. Z -80 Chip & Manual Sep. - 39.95 NEW 
'Add $10.00 extra for Z -80A chip which allows 4MHZ operation. 

ALL OF ABOVE ARE S100, IMSAI & ALTAIR 
We can supply modifications needed for many 

Fl4K 
eLOWbPOeWER 

consumtion utilizing 
Sockets provided for 

`Add 

The Whole 
'A' COMPATIBLE. 

other systems! 

RAM 
wer 

low power 21L02-1 500ns RAMS - 
all IC's. Quality plated tough PC 

$10.00 for 25Ons RA operation. 

Works - $79.95 
NL Al PRICE! 

SIX DIGIT ALARM 
CLOCK KIT 

FEATURES: Litronix dual 1/2" displays, Mostek 
50250 super clock chip, single I.C. segment driver, 
SCR digit drivers. Greatly simplified construction. 
More reliable and easier to build. Kit cincludes all 

t case). P.C. Board and Xfmr necessary parts ¡except 
optional.Eliminate the hassle - avoid the 5314! Do not 
confuse with Non -Alarm kits sold by our competition! 

P.C.B. - S3.00; AC XFMR - $1.50 $9.95 KIT 

MUSICAL HORN 
ONE TUNE SUPPLIED WITH EACH KIT. ADDI- 
TIONAL TUNES - $6.95 EACH. SPECIAL TUNES 
AVAILABLE - YOU SUPPLY THE SHEET MUSIC 

WE SUPPLY PROGRAMMED PROM TO YOU. 
STANDARD TUNES NOW AVAILABLE: 
-OIXIE - EYES OF TEXAS - ON WISCONSIN - YANKEE 
DOODLE DANDY - NOTRE DAME FIGHT SONG - PINK 
PANTHER - AGGIE WAR SONG - ANCHORS AWAY - 
NEVER ON SUNDAY - BRIDGE OVER RIVER KWAI - 

CAR & BOAT KIT HOME KIT 

$34.95 $26.90 

JUMBO LED CLOCK KIT 
FEATURES: 
A. Bowmar Jumbo .5 inch LED array. 
B. MOSTEK - 50250 - Super Clock Chip E 
C. On board precision crystal time base. GO") 

V AL 

D. 12 or 24 hour Real Time Format. 
E. Perfect for cars, boars, vans, etc. 
F. P.C. Board and all parts (less case) incluce i 
Alarm option - $1.50 

ACXFMR -$1.50 $16.95 KIT 

RAM'S CPU'S PROM'S 

21L02 - 500 NS 8/11.50 
21L02 - 250 NS 8/15.95 
2114 - 4K 14.95 
1101A- 256 8/4.00 
1103 - 1K 99 

Z -80 includes manual 39.95 
Z -80A includes manual 44.95 
8080A CPU 8 BIT 11.95 
8008 CPU 8 BIT 6 95 

1702A - 1K - 1.5us 3 95 or 10/35.00 
2708 - 8K Intel - 450ns 14.95 
5204 - 4K 7 95 
825129 - 1K 2 50 
2708S - 8K signetics 650ns . 9 95 

CESSOR CHIPS- MICROPROCESSOR CHIPS -MICROPROCESSOR CHIPS -MICA C PROCE 
8212 - I/O PORT 3 50 
8214 - P I C 12.95 
8216 - NON INVERT BUS 4 95 
8224 - CLOCK GEN 4 95 
8226 - INVERT BUS 395 
PIO for Z -80 14 95 
CTC for Z -80 14.95 

8228 SYS CONTROLLER 8 20 
8251 PROS. COMM. INTERFACE 10.95 
8255 PROS. PERP. INTERFACE 13.50 
8820 DUAL LINE RECR 1 75 
8830 DUAL LINE DR 1 75 

2513 CHAR. GEN 7 50 
8838 QUAD BUS. RECR 2 00 
74LS138N - 1/8 DECODER 99 
8T97 - HEX TRI STATE BUFFER 125 
1488/1489 - RS232 1 50 
TR 16029 UART 3 95 

NTER CHIPS -COUNTER CHIPS -COUNTER CHIPS- COUNTER CHIPS- COUNTER CHI 
MK50397 6 digit elapsed timer 8 95 MK50380 Alarm chip 2 95 MK5002 4 digit counter .... 8.95 
MK50250 Alarm Clock 4 99 MK50396 - 6 digit up /down counter .12.95 MK5021 Cal. Chip w /sq. rt .... 2.50 

ITT DUAL SENSE AMPLIFIER. 
75234 AND 75235. 49c each 

SPRAGUE DUAL DIFFERENTIAL 
AMP. TD101 49c each 

GENERAL INSTRUMENT DIODE. 
1N82AG 19c each 

FLAT PACK 5400 SE RIES. 
SPECIAL BUY FFOtA ITT. 

20 Assorted Device. fc r $1.00 

DISC CAP ASST. 
P.C. leads. At least 
10 different values. 
Includes .001, .01. 
.05 +other stain 
dard values. 

60/$1. 
V/ 

39 MFD 
16V Mallory 
Electrolytic 

15/$1. 

RESISTOR 
ASSORTMENT 

PC leads 
A good mix 
of values. 
SPECIAL! 

200/`2. W 

IC's from XEROX 
IC's Removed from PC boards. All tested; full spec. 

7400 - 9c 7430 - 9c 7493 - 26c 
7402 - 9c 7440 - 9c 74121 -22c 
7404 - 9c 7437 -10c 74123 -32c 
7410 - 9c 7438 -10c 74155 -22c 
7416 -13c 7451 - 9c 74193 -35c 
7420 - 9c 7474 -16c 8233 - 35c 
1402A - 50c 7475 -24c Intel 1302 

GREAT BUY!! LIMITED 45c 

MICRO -DIP by EECCI $1.95 
NEW SERIES 2300! 

WORLD'S SMALLEST BCD CODED DIP :;W TCH! 
P.C. Mount! 2300 -02G -1248; 2300 -12G- 1248 compliment 

THERMISTORS 
MEPCO - NEWI 

1.5K OHM 

5/$1.00 

JOY STICKS 
4 -100K 

POTS 

$3.95 ea. 

IC SOCKETS 
14 pin - 5/$1.00 
16 pin - 5/$1.25 
28 pin X12/1.00 

Slide Switch Asst. 
Our best seller. In- 
dues miniature & 
tandard values. 

1000 MFD 
CAPS 

Rated 35 WVDC. 
Upright styla with 
PC leads. Many 
popular values. 

4/$1.00 

RESSTOR 
15 OHM 
25W by 

CLAROSTAT 

75 ea. 

7500 Mallory y 
30WDVC 
Computer 

Grade 
$3.00ea h 

ITT Part # SAJ 101 vt 
G000 BI1 

IDEAL FOR ELECTRONIC 

FREQ. DIVIDERS. 
7 STAGE 49T ea. 

.C. LEAD 
DIODES 

1N4148 /1N914 

100/$2. 

TRIM POTS 1N4002 
10K, 20K, 1A 

25K 100 PIV 

10 /$1.00, 40/$1. 
CALL IN YOUR BANKAMER- Texas Residents Call Collect: 

!CARD (VISA) OR MASTER 214/271-0022 
CHARGE ORDER IN ON OUR 
CONTINENTAL TOLL FREE 1 -800- 527 -3460 
WATTS LINE: DEALER INQUIRIES INVITED! 

NO COD's. TEXAS i =. IDENTS ADD 

Zerms - 60 Day 5% SALES TAX. AD_ á OF ORDER 
FOR POSTAGE & HA'.DLING . OR- 
DERS UNDER $10. AI:D 75c HAND - 

J1v1o1ey Hack Quarartee! LING.FOREIGN Of D'-RS - U. S. 
FUNDS ONLY! 

Orders over $15. - Choose $1. FREE MERCHANDISE! 
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NOW! 
The PTX 

Logic Probe 
Only $12.95 

and a new 

Low Cost 

Board 
All of our boards feature- 

Numbered tie points and colored plugs. 
Solid printed circuit boards. 
Reusable parts. 
Our original board handles 10 IC's in sizes 

from 14 -40 pin DIP shown above. Kit includes: 
Board, plugs, sockets & eyelets. Only $36.25 - 
Order # 141 

NEWfrom Printronix- a very fowcost board! 
Our new board can handle 10 IC's and included 
with the board are sockets, plugs, even wire. 
Only $12.95 - Order # 171 

A complete package for the Experimenter 
including one of the above PTX kits fond 3 
specially selected books: Basic Digital Elec- 
tronics, OP AMP Circuit Design and Applica- 
tions, Optoelectronics Guidebook -with tested 
projects. With kit #141 -$49.95 -Order #151. 
With kit # 171 -$26.95 -Order # 181. 

Also New- a low cost logic probe! 
Good for TTL & C MOS integrated circuits, 
includes two VLED's and case. Kit- $12.95- 
Order #271 
Assembled -$17.95 -Order #261 
Books of interest! 
Programming Microprocessors -Order #985- 
$6.95. Master Handbook of 1001 Practical 
Electronic Circuits -Order #800 -$9.95. Micro- 
processor /Microprograming Handbook -Order 
#785- $6.95. Computer Programing Hand- 
book -Order # 752- $8.95. 

PRINTRONIX ALL items are postpaid 
1361 Flatbuah Ave. N.Y. City 8 State 
Bklyn, N.Y. 11210 residents add fax 

CIRCLE 3 ON FREE INFORMATION CARD 

TUNER SUB 
$19.95 

Since all tuner subs that we know of are modified 
TV Tuners, we decided to market an excellent 
performing yet very low cost sub for the technician 
who has to get all he can for his money ... a "Poor 
Boy's Sub" for only$19.95. 

This was not an easy task since cabinets, knobs 
and controls would push the price far above $19.95 
... We searched for a tuner that needed no cabinet 
and no controls ... one that the tech could scounge 
the knobs from most any old TV ... 

It took over two years but we finally found it. The 
gain is excellent ... Battery drain is very low (only 
18 mils). It's self biasing so there is no R.F. gain 
control to fiddle with ... It works equally well on 
tube or transistor sets ... b/w or color ... and is as 
easy to use as starting a fight with your wife (well, 
almost). All you need do is hook the set's IF cable to 
the "Poor Boy" and view the picture ... That's it ... 
no set up controls to confuse you. 

We compared the "Poor Boy" with other subs 
costing over twice the price and found it to work just 
as well on a / /the comparison tests we made ... and 
often a lot easier to use ... Even though instructions 
aren't needed ... you get those too. 

The "Poor Boy" is small enough to easily hold in 
one hand ... no wires or controls dangling around. It 
comes completely wired and tested including bat- 
teries and ready to use, Send a check for only 
$19.95, and we even pay the shipping (how about 
that ?) or we will ship COD. 

Try it for 10 days ... If not completely satisfied 
... return for full refund. 
ALL ORDERS SHIPPED THE SAME DAY RECEIVED!! 

TEXAS TUNER SERVICE 
4210 N.E. 28TH STREET, 

FORT WORTH, TEXAS 76117 
PHONE (817) 834 -8201 

CIRCLE 1 ON FREE INFORMATION CARD 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 
5 AP Products 22 

Advance Electronics 96 
71 Advanced Computer Products 83 
70 American Technology 76 
20 Avanti Research Cover IV 
54 B & K -Div. of Dynascan 82 
23 Channellock 77 

80 Chemtronics 85 

CIE- Cleveland Institute of 
Electronics 18 -21 

61 Communication Electronics 32 
45 Continental Specialties 27 

CREI -Div. of McGraw -Hill Continuing 
Education 70 -73 

Digital Concepts 26 
35 Edmund Scientific 87 
59 EICO 92,94 
4 Electronics Book Club 17 

EMC -Electronic Measurements 97 
13 Fidelity Sound 93 
21,22,73 Fluke 92,124 
62 Forest Belt's Training Workshops 74 
76 Grantham College of Engineering 87 

GTE -Sylvania- Consumer Renewal 2 

100 Heath 28 -31 

64 Hickok Electrical Instruments 84 
2 Indiana Home Study 93 
27 International Crystal 96 
24 James Electronics Cover III 

JS &A 1 

14 Jensen Tools & Alloys 83 
38 Leader 79 

33 Mallory Distributor Products Cover II 
82 McKay Dymek 86 
28 MTI 95 

15 Mountain West Alarm Supply 94 
16 National Camera 92 

National Radio Institute (NRI) -Div. of 
McGraw -Hill Continuing Education 
Center 8 -11 

National Technical Schools 88 -91 
34 OK Machine & Tool 16 

65 PAIA 85 

57 Projectapix 87 

69 PTS Electronics 93 
55 Rye Industries 97 
83 Scelbi Computer Consulting 81 

58 Schober Organ 94 
7 Sencore 24 
66 Shure Brothers 25 
8 Simpson Electric 23 
60 Southwest Technical Products 14 

32 Techni -Tools 85 

68 Telematic -Div. of UXL 95 
18 Tri -Star 94 
10,85 Tuner Service 7 

9 Vaco 5 

56 VIZ Mfg. 15 

84 Wahl Clipper 82 
67 Wersi Electronics 97 

37 Winthrop Rodgers Ltd. 13 

Market Center 
72 ADVA Electronics 118 

89 AVR Electronics 98 
63 Active Electronics 113 

77 Babylon Electronics 122 

Burdex Security 102 

CRF 98 

Command Productions 100 

Cornell 100 

Dage Scientific Instruments 98 

81 Dana Laboratories 120 

Free Information Number Page 

30 Delta Electronics 122 

Devtronix 100 
51 Digi -Key III 

DRC Electronics 110 

Electronic Development Lab 98 

47 Etco Electronics 99 

Expertronix 116 
46 Fordham Radio Supply 100 
29 Fuji -Svea 116 
36 Godbout Electronics 112 

12 Hobbi House 109 

Information Unlimited 102 

Interfab 102 
74 International Electronics 123 

25,26 James Electronics 114,115 
Karel Barta 98 

Lab Science 102 
Lakeside Industries 100 

41 Meshna 98 
78 Morrow's Micro Stuff 122 
44 New Tone 112 
49 Olson 117 

75 Optoelectrics 121 

17 Page Digital Electronics 112 

79 Parasitic Engineering 120 
39 Poly Paks 119 
3 Printronix 106 
48 Quest 102 
52 Radio Hut 104 

Radio Shack 101 

42 Ramsey Electronics 110 
53 SD Sales 105 

19 JB Saunders 103 

43 Solid State Sales 120 

SpeakerKit 116 
1 Texas Tuner 106 

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 

name 

address 

city state 

ATTACH 

LABEL 

HERE 

(please print) 

zip code 

Mall to: Radio- Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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0ßß 
OUSE 

Your Home 
Hobby Center for 
Quality Kits 

and Projects 

969 Ball Ave., 
Union, N. J. 07083 
(201) 964-5206 

SEND FOR FREE HOB8I HOUSE CATALOG 
LOWEST PRICES ON PRIME COMPONENTS 

Some Examples 

HIGH POWER TRANSISTORS 
Factory Prime 

2N 3055 NPN (ITT-T0-3 Case) 2/91.00 
2N 2869 PNP (RCA-T0-3 Case) 2/$1.00 
DTS 410 NPN (GE 103 Case). 
Egmv. to ECG 162. 2/91.00 
2N 1184 PNP (RCA-TO-8 Case) 2/$1.25 

IN 4148 SWITCHING DIODES 
Factory Prime. Taped & Reeled 50/$1.00 

1000 MFD 30 Volt Electrolytic Cap Axial Leads 
5 for $1.00 

CAPACITOR ASSORTMENTS 

Popular value disc & low leakage up to & 

including t MFD 40 for $1.00 
Tubular Electrolytes Asst 
from I MFD to 2000 MFD 15 for $1.98 

POTENTIOMETER ASSORTMENT 

IN to 100K 12 /91.00 

HELIPOT 
IO Turn, Wire Wound Potentiometer 
500 Ohms, 5 Watts, 1 /2 °a Linearity 9198 

6 FT LINE CORDS 
6 for $1.00 

250K SLIDE VOLUME CONTROLS BY MALLORY 

4/$1.00 

01, 
2 AMP CIRCUIT BREAKER 

Front Panel Mount Through 1/2" Diameter Hole 
120 VAC, 32 VDC. Trips at 2 7 amps 2/$1.00 

GRAIN of WHEAT type chic. min. 
Display Lamps - Red or white 10 for $1.00 

Impedance Matching Transformers 
Miniature Audio type 15 for $1.29 

DRY REED SWITCH capsules 
Glass Sealed 5 amp 115 VAC 25 for $1.98 

5 volt, 6 Amp POWER SUPPLY KIT 

$12.95 complete 

Fixed: 6 Amp. 5 volt 1% Regulation 
Adjustable: 5 -12 volts Unregulated 

Short Circuit Protection. Current Limiting 
KIT INCLUDES: Heat Sink 

Transformer Comp. Grade Filter Cap 

Regulator Output Power Transistors 
Resistors Capacitors 
4 Way Binding Posts Bridge Rectifier 

Line Cord 
Complete Instructions & Diagrams 

AMPLIFIER 8 SPEAKER MODULE 

$2.95 ea. 

Not a kit - Ready for Mounting 
2'A" Speaker, 8 ohm 
200 mw 12 volts 

Adjustable range 

COMPUTER PRODUCTS 

ALL PRIME, FACTORY, NEW 

21L02-1, RAM low power, 45 ons 8 for $12.50 
1702A, EPROM Memory 1-5 ws $4.95 ea. 

2708, PROM 1 k x 8 wv $21.95 ea. 

8080A, Microprocessor 2 ws $9.95 ea. 

PRICE BREAKTHROUGH! 

Terms and Conditions 
Orders Shipped Within 24 Hours. 
$5.00 Minimum Order Telephone C O.D.'s accepted 
$15 00 Minimum Bank Americard /MasterCharge order 
Add $1.00 Postage for orders under $10.00 
Outside Continental U.S. add postage - U.S. Funds 
N.J Residents add 5% Sales Tax. Money Back Guarantee 

.......... ....... 

12:ti8 
IOW 

- 

n ..............aa. 

MA1003 MOBILE CLOCK 
MODULE (National) 

$21.95 complete 

Attaches directly to Automatic Nighttime 
9 -12V Battery Dimming 

Fluorescent Display gives Color Choice 
(Red. Blue, Green or Yellow) 

when used w /corresponding Color Filter 
Includes - Module. Switches. Filter & Specs 

PAIR OF 6" PIONEER 04. 
PINCUSHION SPEAKERS 
32 ohms. 7 watts $3 95 pair 

Pair of 4" Full Range Speakers 
4 0 ohms $2 95 pair 

AC /DC WALL PLUG ADAPTOR- CHARGER 
120 volt input t6 VDC 130MA- output $1 00 

6 RPM Gear Motor Syn. Timer Type .. $2.95 

VOLTAGE REGULATORS 

Positive -To 220 Pkg. 
7805 
7806 
7812 
7815 
7824 

$1.00 

100 
1 00 
1 00 

Negative-To 220 Pkg 
7905 $1 25 

1 25 
1 25 

7912 
7915 

LM309K 
To-3 Pkg. 

7 SEG LED DISPLAYS 
33" Type 707 /MAN! 14 Pin Dip 

Common Annode or Cathode 

S 59 ea 

CLOCK CHIPS 
MM5314 $3.50 
MM5316 350 
MM5387 (Hi Cur 5316) 3 95 
MM5375 3.95 

BRIDGES 
11/2 Amp 200 volt 
6 Amp 600 volt 
25 Amp 200 volts 
3 Amp 200 volt 

3/.89 
3/2.00 
3/5.00 
3/1.00 

1 25 

10 for $5 00 

TRANSFORMERS 
Plug type-12VAC 250MA 250 
PC Mnt, -12VAC 250MA 150 
Bkt Mnt -5VAC 6 Amp 4 95 

IC SOCKETS 
8,14,16 18 Pin 5 for I 00 
24 Pin & 28 Pin 3 for 1.00 
40 Pin 2 for 1.00 

LED's 

Jumbo Red LEDs 
25 Pk LEDs Asstd Sizes & Colors 
BI -Polar LED Red /Green 

10 for 1 00 100 for 9.00 
2,50 
I 00 

LED Kit - a $4.00 Value - $2.50 

Includes: 1- Bipolar Red /Green 
1 -Hi Intensity 3- Green, Jumbo 

I2 -Red Assorted 2- Yellow, Jumbo 
4 -Panel Mounts 

SWITCHES 
Pushbutton-Mon. On 3 tor 1 00 
Mini Toggle-SPDT 125 
Mini Toggle-SPDT 

On Center Ott-Mon Or 125 
Mini Toggle -DPDT 1 50 

Rocker SPDT 6 tor 100 
Rocker DPDT 5 for 100 

WOOD CLOCK 
CABINETS 

Includes: Filter & Back 

Walnut Grain or 
Black Leatherette Finish 

$5.00 ea. 

Dimensions (Inside) 
-A - 1- 13/16 "H, 5'-r "W, 4'< "D' 

B - 1%s"H. 

Extra Filters Red, Smoke 
Blue, Amber, & Green - $.60 

Dual Range DVM / Multimeter Kit 
DVM Kit only $29.95 complete 
Multimeter Kit incl. Power Supply $4435 complete 
Features: 0 to 2, e 2 etc. up to 200 volts DC 

Intersil CMOS Chip Set Accuracy to within .001 
High Noise Rejection Non Critical Components 

Contains: PC Boards, large .50 Fairchild Readouts 
All components, switches, complete Insts. 
& Specs 

$9.95 
Complete Clock Kit 
4 DIGIT 12/24 HOUR 

Includes: PC Board 5316 Clock Chip. all components 8 
Power Supply 

Features: Displays his. & min. Switch to min, & secnds 
AM /PM Indicator Elapsed Timer 
Fluorescent Display gives color choice 
(Red, Blue. Green. or Amber) - specify 
when used with corresponding Color Filter 

OPTIONS: If alarm Function desired add 
(includes speaker & all components) 
Plexiglas Case Kit - Red or Blue 

$2 50 

$2 00 

60 Hz. Crystal Time Base Kit 
$4.95 

Use with Digital Clocks for 12VDC or Portable 014-era han 

KIT INCLUDES: 
PC Board, 5369 Divider Chip 

3 5795 MHZ XTAL & All Other Parts 
Complete Instructions 

6 Digit LED Stop -Watch N(i: 

F` $29.95 complete 

SQ lG 

FEATURES: Reads minutes. seconds, & 100ths of seconds 

6 bright easily readable digits 

Needs only one 9 volt Xistor battery 

KIT INCLUDES: Hand held case designed tor above 

Latest Technology Intersil Mos Chip h -120' 

3.2768 MHz Crystal Variably -, mmer Ca 

2 mini slide & 3 MOM PB Switches 

3 pairs (6 digits) Double Digit LED Divpac 
P C BOARD for above 

SEMICONDUCTORS 
Any 10 for $1.00 

1N456 5.1V 1 WattZel er 

1N459 5.6V 1 web!' er 

1N645 10V 1 Watt ter 2r 
1N1084 15V 1 Watt Zener 
1N4384 20V 1 Walt Zer er 

3.9V 400 MW Zener 22V 1 Watt Zee er 

6.8V 400 MW Zener 31V 1 Watt Zee er 

8,2V 400 MW Zener 
Any 6 for $1.00 

2N722 2N2368 
2N914 2N2369 
2N918 2N2484 
2N1893 2N2904 
2N2219 2N2906A 

200 Volt 3 Amp Bridge .. 

$.99 I.C. SALE 

Power Drivers - 3 for 9.99 
UDN6184 
UDN7183 
UDN7186 

UDN3613 
UDN5707 
UDN5712 
UDN6164 

Television - Any 6 for 9.99 
ULN2124 ULN2269 1N2 -55 
ULN2224 ULN2298 UL'J :I1 
ULN2228 ULN2125 LIL'f2: 2 

Darlington Arrays - Any 2 for 9.99 
ULN2001 ULN2011 ULI 'II 12 

ULN2002 ULN2012 LLJ'146 
ULN2003 ULN2013 UL12^`4 
ULN2004 ULN2014 UL'H2iEI 

Radio - 3 for 5.99 
ULN2111A ULN2136 ULN2126 _LN2231 

Audio - 3 for $.99 
ULN2274 ULN2278 ULN2280 _LN2281 

2;v291; 
2N331 C 

2N i2'_ IA 

2h3' 1 

.h:4] 
. 

/$1.00 

: 

Drr 
LI6P= 
UPP& 3 

BIG -BRIGHT - .5" LED ALARM CIC't K 

6 DIGIT AC or DC or ELAPSED TIMER K T 

$19.95 Complete 

PC Board Drilled & Silk Screened (Includes Atli 
Circuitry) 
5375 Nat Clock Chip & Fairchild Displays 
Includes EVERY part required for clock and all Epre 

Cabinet and Crystal Time Base components. II delved 
Brightness Control 24 Hr Alarme /si 
Freeze feat. on every mode 0 -60 Min. Elapsed 
Field Tested over 1 Yr. 12 Hr., 60 Hz ape 

Most Important - Complete Instructions, schematics 
layouts - everything for trouble free assembly. 
OPTIONS - 

RIAL Time Base Components $2.95 when purchasd 
Wood Clock Cabinet i $4 00 when purchased w /Gael 

Mme Base 

rs except 
see below 
ooze 
Timer 

Pictorials, 

w /clock 

12/24 Hr. Version of Above $17 95 
except no Alarm or Elapsed Timer 

I....M.,u. 
NOISE 
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Trii,WE PAY POSTAGE! 

ELECTRONICS 
P. 0. Box 401247, Garland, Texas 75040 

N 
TERMS: ORDERS UNDER $15 
ADD $.75. NO C.O.D. WE AC- 
CEPT VISA AND MASTER 
CHARGE CARDS. MONEY BACK - 
GUARANTEE ON ALL ITEMS. 
TEXAS RESIDENTS ADD 5% 
SALES TAX. 

(214) 271 -2461 

16K E -PROM CARD 
S-100( 1 MSA 1 /ALTAI R ) BUSS COMPATIBLE 

DEALER INQUIRES INVITED 

$69.95 (KIT) 
IMAGINE HAVING 16K 

OF SOFTWARE ON LINE AT ALL TIME! 

KIT FEATURES: 
1. Double sided PC Board with solder mask and silk screen and 

Gold plated contact fingers. 
2. Selectable wait states. 
3. All address lines and data lines buffered! 
4. All sockets included. 
5. On card regulators. 

KIT INCLUDES ALL PARTS AND SOCKETS! (EXCEPT 2708's) 

(USES 
l 2708's! 

SPECIAL OFFER: Our 2708's (650 NS) are $12.95 when purchased with above kit. 

2708 1KX8 2708 
EPROMS 

Prime new units from a major U.S. mfg. 
650 N. S. access time. Equivalent to four 
1702A's in one package! 

GOING INTO 
BUSINESS ` SALE! 

$15.75 each 

8K LOW POWER RAM KIT 

$149.00 
(Kit of All 
Parts and 
Sockets) 

(S -100 BUSS COMPATIBLE) 

The last word in RAM Kits. Uses 21L02 -1 

RAM's. All address and data lines fully 
buffered. PC Board is solder masked and silk 
screened and has gold plated contacts. Four 
regulators with heatsinks included. 

MINI -KITS 
FM WIRELESS 

MIKE KIT 
FM1 $2.95 

Tranamil 
Sen 

to any r 
eyra 

L.ai mikét Äe °.oimeroli:- 

TONE DECODER KIT 
A complete lone decoder on single PC 
Board Features 40010 5 w6le Hz ,uab 
frequseoy range. voltage,eg eyolanpn 56710 
Useful for touch.. decoding, lone burst 
detection. FSK dmwd. s,gnaling. and many 
othr ses Use 7 to, 12 button touentona de. 

de n° Runs 5 to 11.ons 
Complete li t, 7E71 $4.95 

LED 
SLINKY KIT 

b.ael- 
ttfehrn 2 tomato LEDs 

`salorenam. 
badges. 

ÿ;e pana, ° 
Complete Kit. B11 

SUPER.SNOOP AMPLIFIER 

up a piny pl at 15 leap Greei for monilot 
baby's rr general pu 
amplifier. Full } 

type, 
te of output. ry 

,2v 
Speaker 

any mike Pwquöaws s -" 
Ohm sleeker 
Compton NI[. BN- g........... 54.85 

MUSIC LIGHTS KIT 
s 7I : 4" ; TAC 

music 

N 
ÿp 

and drives sans Great /Or 

Complete Kit. ML 1 $7.95 

SIREN KIT 
P147 ouDw danddownwind wail char. 
pu'erisuns I 

on 19 
rren 20 ses 

Sols 
ohm 

Complete Kit, SM -3 Sa.95 

CODE OSCILLATOR KIT 
Powerful t w 
kHz. good foB1msly 

wow 
Gres orrwan 

watery checker yoll...Rue, alarm 
coda osoffIrsof 
Complete Ki, CP0.1 9250 

POWER SUPPLY KIT 
,emote,. tel H p 

a1 ; t M a °r. 
atop. SOnr load regulation uc 

Regime B small sin K 

Regimes BEN at ,amp .rä 9 o oöve- 
Complete Kit. PS315 56.95 

DECADE COURIER PARTS KIT 
rd9OS J] AC, woofer 

447 LED drivver LED reamrut c - 

m build an tow cot . c how 

Kit of Parta, OCU1 x$3.50 

Frequency 
Counter 
79.95 KIT 

You've requested it, and now it's here! The CT -50 Fre- 
quency Counter Kit has more features than counters selling 
for twice the price. Measuring frequency is now as easy as 
pushing 4 button, the CT -50 will automatically place the 
decimal point in all modes, giving you quick, reliable read- 
ings. Want to use the CT -50 mobile? No problem, it runs 
equally as well on 12 VDC as it does on 110 VAC. Want 
super accuracy? The CT -50 uses the popular TV color burst 
freq. of 3.579545 MHz for time base. Tap off a color TV with 
our adapter and get ultra accuracy - .001 ppm! The CT -50 
offers professional quality at the unheard of price of $79.95. 
Order yours today! 

CT -50, 60MHz Counter Kit $79.95 
CT -50WT, 60 MHz counter, wired and tested $159.95 
CT -600, 600 MHz prescaler option for CT -50, add $29.95 

UTILIZES NEW MOS -LSI CIRCUITRY 

SPECIFICATIONS 
Sensitivity: less than 25MV 
Frequency range: 5Hz to 60MHz, typically 65MHz 
Gate time: 1 second, 1/10 second, with automatic decimal 

point positioning on both direct and prescale 
Display: 8 digit red LED .4" height 
Accuracy: 10 ppm, .001 ppm with TV time base! 
Input: BNC, 1 meg ohm direct, 50 ohm with prescale option 
Power: 110 VAC 5 watts or 12 VDC ® 1 Amp 
Size: Approx. 6" x 4" x 2 ", high quality aluminum case 
Color burst adapter for .001 ppm accuracy available in 6 
weeks. CB -1, Kit $14.95 

VIDEO TERMINAL 
KIT $149.95 

A compact 5 x 10 inch PC card that requires only an ASCII key- 
board and a TV set to become a complete interactive terminal for 
connection to your microprocessor asynchronous Interface. Its 
many features are single 5 -volt supply, crystal controlled sync and 
baud rates (up to 9600 baud), 2 pages of 32 characters by 16 lines. 
read to and from memory, computer and keyboard -operated cursor 
and page control, parity error display and control. power-on ini- 
tialization, full 64-character ASCII display, block -type see -thru cur- 
sor. Keyboard /computer control backspaces, forward spaces, line 
feeds, rev. line feeds, home, returns cursor. Also clears page, 
clears to end of line. selects page 1 or 2, reads from or to memory. 
The card requires 5 volts at approx. 900 ma and outputs standard 
75 ohm composite video. 

TH3216 Kit $149 95 
TH3216, Assembled and Tested $239.95 
vo-1, Video to RF Mndulato Kit $ 6.95 

600 mHz 
Prescaler 

Fully assembled and tested. 
Extend the range of your counter to 10 times higher in frequency. 
Works with any counter. High sensitivity input with built -in on-chip 
pre -amp. 
PS- 1B, -10 ... $59.95 

SIX DIGIT 
12/24 HR 

ijiumaillok CLOCK KIT 
Want a clock that looks good enough for your living room? 

Forget the competitor's kludges and try one of ours/ Features: jum- 
bo .4" digits, Polaroid lens filter, extruded aliminum case available 
in 5 colors, quality PC boards and super instructions. All parts are 
included, no extras to buy. Fully guaranteed. One to two hour as- 
sembly time. Colors. silver, gold, black, blue and bronze (specify). 

Clock Kit. DC -5 $2295 
Alarm Clock, DC-8, 12 hr. only $24.95 
DC -5 with 10 min. ID timer $2595 
Mobile Version, DC -7 $25.95 
Assembled and tested clocks available. add 
$10.00 to kit price. 

741 MINI DIP. house marked . 10/$2.00 

satisfaction guara,. 
teed or money refund. 
ad. Owen wide, $10 

Phan add 75e. COD D add 

oren $i.00. NY add ] 
w ccome sale. tea. 

CAR 
CLOCK t 

KIT $27.95 

If.' I:1 G 

1224 -1-10ur 12 -Volt AC or DC 
High Accuracy It minute/month/ 
6lumbo 4" LED readouts 
Easy, no- polarity hookup 
Display blanks with ignition 
Case, mounting bracket included 
Super instructions 

Complete Kit, DC -11... $27.95 

AUTO.DIMMER 

use 

level FOr OC-11 
Car Clack 

LINEAR REGS TRANSISTORS 
555 .50 309K .99 NPN 2N3904 type 1031.00 
556 .75 340K -12 .99 PNP 2N3906 type 1031.00 
566 1.49 7805 .99 NPN Power Tab 40W 331.00 
567 1.49 7812 .99 PNP Power Tab 40W 3/$1.00 
324 1.49 7815 .99 FET MPF -102 type 3/$2.00 
1458 .49 78MG 1.50 UJT 2N2646 type 382.00 
380 1.49 723 49 2N3055 NPN Power .75 

ramsU RIacfrorlics 
BOX 4$72A ROCHESTER, NY 14610 17161 271 -6487 
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DIGI-KEY 
CORPORATION 

L ality E.leetronir Comp nle1II. 

TOLL 
FREE 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

74400 01 
7402 

7404 
7405 
7406 
7407 
7406 
7109 
7410 
7111 

7112 
7413 
7414 
7416 
7417 

7ii 
7i13 

7i2ss7 

7428 
7430 

INTEGRATED CIRCUITS 

21 

71 

.11 
21 
71 

15 
25 
21 

21 

21 

21 

21 

.25 

.25 

.25 

.21 

.25 

á5 
.25 
.33 

.28 

7437 .75 
1438 25 
7139 .50 
7440 .21 
7442 .53 
7445 .70 
7446 .70 
7447 .70 
7448 .70 
7450 .21 
7451 .21 
7453 .21 
7454 .21 
7460 .21 
7470 30 
7472 .30 
7473 .30 
7474 .30 
7475 .49 
7476 .32 
7480 .70 
7483 .70 
7485 09 
7486 .28 
7189 2.19 
7490 .44 
7491 .70 
7497 .44 
7493 .44 
7494 .70 
7495 .70 
7496 .70 
71100 1.28 
74107 .30 
74109 .33 
74016 1.26 
74121 .35 
74122 .44 
74123 41 
74125 .40 
74126 .40 
74178 .48 
74132 10 
74141 88 
74145 .70 
74147 163 
74148 1.30 
74150 1.16 
74151 70 
74153 65 
74154 103 
74155 .70 
74156 .70 
74157 70 
74160 À8 
71161 AS 
74162 84 
74163 88 
74164 .96 
74165 1.15 
7416 1.15 
74170 2.64 
74174 .90 
74175 .93 
74176 .79 
74177 .79 
74180 .70 
74100 .70 
7481 2.15 
7082 .79 

74196 
74199 
74771 
74251 
74279 
742% 
74365 
74366 
74367 
74368 

L5D1 .19 
741507 .28 
741503 .2B 
741504 29 
741505 .79 
741308 29 
74609 29 
741510 28 
74611 28 
741312 28 
74613 11 
74614 1.07 
74615 .28 
741520 .28 
741521 .28 
741322 .78 
741526 33 
74677 33 
141.528 33 
749530 .78 
749532 .33 
741533 33 
741537 33 
741538 33 
741540 28 
749547 .67 
74607 .79 
741548 .77 
741551 78 
741554 .28 
741555 28 
741573 39 
74674 39 
741574 .39 
74675 .53 
74676 39 
741578 .39 
749583 .79 
745985 .49 
749586 .39 
749590 .57 
741592 .57 
741393 .57 
741395 .88 
741586 .88 
740107 .39 
7415109 39 
716112 .39 
7495113 .39 
7415114 39 
7495125 49 
7495126 49 
7415132 .BI 
746136 39 
7415138 .13 
7415139 .73 
740151 75 
140153 75 
746154 1.10 
7415155 .75 

7415157 .75 
7415158 .75 
7415160 1.02 
7495161 1.02 
7495163 1.02 
7401M 1.02 
7413168 1.14 
7413169 1.14 
746170 1.73 
7415173 1.34 
7413174 1.06 
7415175 .84 
7495181 2.50 
1413190 1.18 
7413191 1.18 
7413197 .98 
7413193 .53 
7445194 .08 
7415195 .86 
7435196 .6 
7415197 .86 
7415197 06 
7495221 1.06 
746240 190 
749524 1.90 

74184 2.15 7495242 1.70 
74185 2.19 7415243 1.70 
74189 3.50 7413244.1.70 
74190 113 741524 79 
74191 1.23 7415248 79 
74197 88 746249 79 
74193 88 7413251 .84 
74194 .88 746253 81 
74195 84 7413257 75 
74196 88 7415258 75 
74197 80 7435260 .34 

745261 700 

745273 1 

745279 
7432&3 
745283 

62 
79 
65 
65 

745295 1 12 
745298 1 30 
745365 67 
745366 67 
745367 67 
745368 67 
745377 1 SO 

745386 39 
745395 1 74 
745670 134 
84595 77 
81596 77 
81397 77 

811598 77 

NTIR /ACE 

8093 40 
8094 40 
8095 67 
6096 67 
8097 .67 

.6é 
75451 61 
75457 .61 

75453 61 

75454 61 
75491 .81 
75197 .81 

75493 1.09 
75494 1.19 
MC14889 90 
MC14896 90 

4000 CMOS 

400D 
4001 .23 
4002 .23 
4006 1.23 
4007 
4008 79 
4009 44 
4010 44 

4012 73 
4013 .40 
4014 .96 
4015 96 
4016 .40 

401: I4 
4025 23 
4026 1468 
4077 .40 
4028 .89 
4079 1.14 
4030 23 
4033 131 
4034 3.50 
4035 1,11 
4040 1.14 
4041 79 
4047 .79 
4043 .70 
4044 

r.56 

4051 1.26 
4052 1.26 
4053 1.26 
4060 1.58 
4066 .79 
4071 .23 
4072 23 
4073 .23 
4075 .23 
4041 2 
4062 .23 
4502 .79 
4510 1.14 
4511 1.05 
4514 280 
4515 280 
4516 1.23 
4518 114 
4520 1.14 
4527 148 
4520 .88 

08131 

F357N 110 
F13741 716 

lAN 44 
7430711 64 
M308N 100 
M3094 1 80 
M311N 90 
M317T 3.00 
M317MP 1.90 
7431811 2 70 
M370MP-5 1.30 
M320MP-6 1.30 
M320MP1 1.30 
M3201M4 1.30 
M320MP-121.30 

MP-151.30 
18130 

14310AV.181.30 
M320AV.14130 

1313K 7.50 
3246 72 

M325N 2.70 
M326N 2.70 
143778 1.70 
04.1396 1.15 

3401.5 1.25 
M310T4 115 
M31071 1.25 

1.10 1.25 
M3407.12 1.25 

2401.15 I.2S 
M3401.18 1.25 

171 1.25 
IP.s .98 

N9341194 .98 
07311 06 98 
M341P -10 .98 

1P.17 .98 
M341P.15 .98 
1M341P18 .98 
LM341424 98 

160 
1.60 

M348N 
M319N 
M3584 .72 
14131011 .84 
MI80011 .94 
14180111 1.70 
M18129 1.80 
M183011 110 

114188911 2.00 
914211111 1.25 
M790714 1.50 
M291714 1.50 
M308911 1.30 
M3900M .88 
M3900N .68 
M39056 1.40 
14390911 .69 

1M391114 1.50 
C145eV 1.00 
C1458V .53 
C1496N .70 
C3307P 1.15 
15361 2.50 
E510L 2.04 
1555V .48 
1556* .M 
1.55811 2.40 
E5501 2.40 
05608 2.50 
05618 2.50 
15628 2.50 
15654 1.25 
E566V 1.28 

709CV 1.4M4 

4710CA .44 
4711CA .53 
A723fA .60 
A733CA .75 
6741CV .44 
A747CA .70 
A718CV .49 
47605C9 1.25 
87606(0 1.25 
*760808 1.25 
A7R12CU 1.25 
*7812(5 1.25 
47815N 1.25 
A78180 1.25 
A1824C1/ 1.25 
A78L05ACZ .40 
A78L06ACZ .40 
A78L08ACZ 40 
A78LI6AC1 40 
A78L17ACZ .40 
A78LISACZ .40 
A711LIBACZ 40 
A781.20ACZ .40 
A79050.1 1.70 
479060.1 1.70 
479000.1 1.70 
87909(0 1.70 
67917(11 1.70 
*7915CU 1.70 
67918(11 1.70 
A7n4CU 170 

MIS( IC 

MINNESOTA RESIDENTS 218-681-6674 
I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS & PINS iW TCHES 

CLOCK MODULES OPTOELECTRONICS BREADBOADING & TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS ... AND MORE ... WRITE FOR FREE CATALOG 

8080A CHIP SET 
ONE EACH 8080A, 8212, 8224 and 8228 PLUS 

SIXTEEN 2102 -1's - ALL FOR 

$49.95 

( ji 1 Bishop Graphscs 

® , .. o::.:,. ....,,. cI ál_I}I '12 SO I 

MICROPROCESSORS JMJ DIGITAL DISPLAY 
848E VOIW48 V.01 

80606 &BIT CPU. 2 USE( CYCLE 

8211 &BIT I0 PORT 

8216 BI.DIRECTIONAI BUS DRIVER 

6774 CLOCK GENERATOR 

8278 SYSTEM CONTROLLER 

8251 COMMUNICATIONS INTERFACE 

8255 PERIPHERAL INTERFACE 

17026 2K EPROM 1256401 

2708 BK EPROM 1148) 
21021 1K RAM 500 145 

51291 
S 3.95 
S 4.25 
S 3.95 
S 6.95 
51295 
S11.95 
s 695 
579.50 
S 1 79 

SC.MP 5 VOLI SC MP CPU 5 995 
2650 MICROPROCESSOR 1 25 MH -2 CLOCK 40 DTI. 124.95 

WIRE WRAPPING WIRE IN BULK 

816 w MLIA 30 es. Kla., 

100' 12.00 SCNY $8.50 1000' SI 5.00 

5% CARBON FILM RESISTORS 

LED DIGITS AND LA 

ri TITI 
1440357 37S"Sayep (: 1144 414s 
IsOSaD Sqe Dp O: lr. 1.35 
INDSU7 S S.M. Dp !. fr 1.25 
31043 I. Sr*. Dp 0: Ir. 2.50 
Ix0107 a" Snfb k. Co r . 2.30 
x9 073 3- Dd 02r, CL ar.. 2.20 
070074 3' 01d D r' Ms. fr 5.30 
91343 5 Dd D r Cf Ir. 240 
071154 .5" Dd Ir. . Cy 001. 340 
991761 7' DOI D f'. C1. 441. Im 
071794 7 Dd D5I1. CA fr. 4-00 
x95v 04 fr ll1 Lem. 

e Ndwel-/1R 116/0/100 
6930S4 D4 xae 00.01141. Lano 

.Mq NaIl-/1R 11640/lO0 

5% CARBON FILM RE S 

PATENTED CHROMAFRTER SCREEN, DR CAST METAL FRAME 
MOUNTS IN PANELS UP TO 3/16" THICK, NO EXPOSED 
HARDWARE. SCRATCH RESISTANT AMI EASRY CLEANED. 
ELIMINATES GLARE. 

MOUNTING ADAPTERS AVAILABLE TO SIMPLET MOUNTNG 
AND ASSURE PERFECT ALIGNMENT 

488 BEZEL WITH RED FILTER 495 
470 MOUNTING ADAPTER FOR 5441001 1 MAICO2 749 
421 MOUNTING ADAPTER FOR MA1010 .69 

PLISSES SAMPLER 

AN ASSORTMINT OF MITALIZID P01115911 CAPACITORS 

300 CAPS 18 VALUES 52e 00 

METALIZED POLYESTER CAPACITORS 
001 .14 1.15/10 9.00 /C 

.0022 .14 115/10 9.00/C 

.0033 .14 1.15/10 9.00 /C 

.0047 .14 1.15/10 9.00 /C 

.01 . ..14 1.15/10 9.00/C 

.022 ..15 1.25/10 10.00( 

VALUE 

47 50V 
1 50V 
7250V 
3 3 50V 
4.7,35V 
4.7 50V 
10/16V 
10/25V 
10/35V 
10/50V 
7216V 
72/75V 
22/35V 
77/SOV 
33/16V 
33/75V 
33/35V 
3350V 
4710V 
47/16V 
47/15V . 

47/359 .. 
45/500 . . 

100109 
1001169 
100.259 
100 35V 
100 50v 
220 IOv 
220 lev 
220 25V 
720 350 
220 ,.:V 
330 6V 
330 10V 
330 16V 
330 25V 
330 35V 
330 50V 
470i6V . 

470/109 
470169 
470/25V 
470/359 
00/50V 
1000/6V 
1000109 
1000 16V 
1000 25V 
1000 35V 
2200 6V 
7200 I0V 
7200 16V 

I.C. SOCKETS 

8 PIN SOLDER 17 1 60/1, 1 
14 PIN 5010E8 20 1 90/10 17 00 1 

16 PIN SOLDER 77 110/10 18 75 C 

18 PIN 5012E5 19 2 75/10 24 50 1 

20 PIN 5010ER 30 2.85/10 25.25 C 

22 PIN SOLDER 33 3 I5 /10 27.75C 
24 PIN SOLDER 38 3.60/10 32.25/C 
28 PIN SOLDER 45 4 25/10 38.25'C 
40 PIN SOLDER 63 600/10 53.50'C 
8 PIN W.W 24 2.30/10 70.50 C 

14 PIN W.w.. ..M 2.50/10 22.03 C 

16 PIN w .. ..30 285/10 25.50 1 

18 PIN W.W ,, AO 5.70/10 51 00,1 
20 PIN W.W - 70 6.65/10 59.50,0 
n PIN W.W 84 800 /10 71.50/C 
24 PIN W -W 96 9.10 /10 81.50C 
28 PIN W.W 112 10.00 /10 95 20 C 

40 PIN WW. 1 36 1250/10 11500 C 

MOLEX I.C. SOCKET PINS 

.033 .15 1.2610 10 00 

.047 ..15 1.25/10 10.00 C 

.068 .15 1.25/10 10.00 C 

.1 ...17 1.35/1011.00)C 

.n .. .73 1.85/10 1500 C 

.33 _30 .30 1.50/10 20.00 C 

.47 . . .36 3.00/10 24.00 C 

ELECTROLYTIC CAPACITORS 

RAMAL 16ÁM AXIAL LEADS 

08 6510 541 /C 11 .9010 7651 
OH 65 IT 5 41/C .11 .90/10 7.651 
08 .65 IO 541/C .12 .90/10 702:C 
08 .6510 541/C .121.00/10 8310 
08 .6510 541/C .12 .95/10 7.91 C 

OB 68 10 5 75/C .12 1.00/10 8.314 
08 6510 541 /C .11 .90/10 7.651 
08 .65 10 566/C .12 1.00 /10 8.37 C 

09 .70/10 6.12/C .131,10/10 8.941 
10 .75/10 6.58 /C .14 1.15 /10 9.56/C 
00 .67/10 5.66/C .121.0010 831/1 
09 7010 6.09/C .131.0510 8.74/C 
11 935/10 7.29/C .15 1.19/10 9.96/C 
17 1.0010 8.48/C .17 1.3210 11,22/C 
09 .1510 6.90/C .121.00/10 0.48 /C 
10 81 10 7.50 /C .14 1.15/10 9.56 /C 

13 105 10 9.65/C .17 1.34/IO 11.23/C 
14 1.13.10 10.41 /C .19 1.52/10 12.89/C 
09 .7110 6.52/C .131.04/10 9.50/C 
10 .81/10 7.47/C .141.15/10 9,56/C 

..IÌ 1.13/10 10.41%C 
15 1.21/10 11.16/C 

10 .7710 6.58/C 
I1 .8510 7.282 

.13 1.10/10 9.15/C 
17 1.410 11.852 

21 1.71/10 14.552 
13108/10 9.15/C 

_I51.16/10 9.86/C 
21 1.71;10 14.55/C 
25 703/10 17.26/C 

.19 235/10 19.96/C 
IO 1.1210 9.50/C 
151.16/10 9.83/C 

.21 1.6:10 14.14/C 
23 1.86 10 15.79/C 
33 2 66 10 24.59/C 
54 4.30 10 39.73/C 

.15 1.21;10 11.16/C 

.21 1.7110 14.55/C 

.22 18110 15.39/C 
. .29 2.35/10 19.96/C 

41 3.27/10 30.26/C 
54 4.30/10 39.73/C 
22 1.9010 16.50/C 

.24 196/10 16.62/C 
.29 235/10 19.96/C 

..47 333/10 28.17/C 
40 4.8110 44.452 

. 36 78610 26.48/C 

..42 3.33/10 28.27/C 

. 54 4.30/10 36.582 

.19 131/10 12.89/C 
.21 1.71/10 14.55/C 
.14 1.1310 9.56/C 
17 1.3010 11.22/C 
.20 1.55/10 13.30/C 
.25 1.93/10 16.50/C 
.29 2.30/10 19.70/C 
IR 1.4210 12.05/C 
.20 1.5510 13.30/C 
19 2.35/10 19.96/C 
.3S 2.79/10 13.70/C 
.40 3.73/10 17.44/C 
.19 1.48/10 13.71/C 
.21 1.64/10 15.13/C 
.31 2.45/10 22.70/C 
.38 3,07/10 28.38/C 
.43 3.43/10 31.68/C 
.40 4.81/10 44 .45/C 
.20 1.64 10 15.13.0 
.31 745 10 72 70C 
.33 7.6 10 24 59.( 
.43 343.10 31 6,1 
.47 378110 34 99 C 

.75 6.03/10 55 80: C 

.35 776101554C 
.38 3.07 100 78 38;C 
.43 3 43 10 31 .6'C 
.68 54210 50.13/C 
.75 6.03.10 55.81/C 
.43 3.43/10 31.68/C 
.60 4.81/10 44.45/C 
.68 5.42/10 50.13/C 

CLOCK MODULES 
e 11AI ODT .1d +41010 ,u. cbe .Al r1 tu x.rolel s.m1r.v m 

M1N a.1.m.d end m..a .6e. v.p I I de. UD omet ree an NOS 

.nqce 
<.<. .e sae be Sndr < 

rendes ! e wre 
aa .r r ms I MIr b.Oe.tep rcü 

n. rMl033 Md .eMro n I M, a.wIM 1d mnd 1I b11. rbd 
,ny a tep .aso p.' t...rN dm.r ad corroi ...Pm ad 
. p.M a.e aee .aa.«.nh wa 11 

Ws O( M ro ror r sMes .1nN ensan 

MA1002A s /2 Han 10.0M Con Mot.. 

MA 1002A SET Nra. en. Meteraa 4 S., ti, 
MA1002C s (sa 1r4 
MA1002C SET Nr..neetaer l s.n..1 
MA1003 17 vd. Ce Cbd we s.nrNn 

MA10104 4' UD 12 O. 10.0 Club Mre. 
MA1010A SR Nrae.:TAennla.4 S.mro. 

MA1010C 4 L10 H N11 Cbr1 Mr.. 
MA1010C SR 7,,,, ,,,m. 4 S..r.., 

'10.50 
'13.9S 
'10.50 
513.95 
'24.95 
'13.00 
'16.45 
'13.00 
'16.45 

s.. Our Cabales 
''V6 

Fer Men 
Dla.ne.d TAPI v- 

A CE 200 
'18" 

6.6 
- 

s9 46 

39 90 

39 90 

-5940 

1E1 

k 

Mp1010 o.L41' High ,:: 

I7g4R. r Stocks h fnllr 
AI .In i1 

55. 
M $6.95 

95 

STRIPS - WRAPS - UA 

SILICON TRANSISTORI 
MP5918 16 1.55/10 
MP5930 16 1.55/10 
MPSnnA 16 1.55/10 
MP52369A 16 1.55/10 
MPS7907A 16 135/10 
MP53393 16 135/10 
MP53393 16 135/10 
MP53394 16 135/10 
MP5395 16 
MP535A3. 16 135710 
MP53565 16 135/10 
MP53638A 16 135/10 

40P53647 16 1355//116 
MP53643 16 135/10 
2143904 16 135/10 
293906 16 135/10 

1NBi2 16 1 ' 35110 21 
9Ni403 16 135ñ0 

7144410 16 135/10 
295087 16 135/10 
7650% 16 135/10 
265210 16 155/10 
2943055 99 9.20/10 
MPFI02 36 3.35/10 
265457 48 4.50/10 
YPSA13 70 2.60/10 

99 9.20/10 
99 9.20/10 

18.03,0 130.00 /14 
11.60 /C 130.00/07 
11.60 /C 130.00/N 
11.40/( 130.00/07 
13.60/C 130.00/07 
1860/0 130.00/07 
13150/( 130.00/07 
1 170.00 /M 
1360C 130.00/N 
13601( 130.00/07 
136010 130.00/07 
13.60,0 130.00/07 
136010 130.00/07 
13.601( 130.00/07 
13.000 130.00/07 
13.10,C 130.00/07 
13.10,0 130.00/M 
1340,0 130.00/07 
131410 130.00/07 
13101( 130.00/07 
13601( 130.00 /M 
154010 130.00/07 
13.6010 130.00/07 
134010 130.00/07 
1340.0 130.00/07 
63.10.0 100.00/07 
3100,0 300.00/07 
61 10 0 400.00 /61 
2410 0 230.00/07 
8510C 800.00/07 
0510.0 000.00/08 

Li WATT ZENER DIODES RAI 

r. . -:0 M38.205M275.00/50M 

Ssr t3 .123 MA1003 '24.95 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 

1657268 3.39 
1652278 34V 
11157280 3.99 
1652798 4.3V 
11152308 4.7V 
11452318 51V 
1652328 5.6V 
111523311 6.09 
I85734B 6.2V 
11157358 68V 
1857368 759 
11157378 8.29 
11451388 8.7V 
18452398 9.1V 
I852308 10V 
1145741B 11V 

HANDLING VNLLNDLINOCHAROE VOLUME 
CHARGES Al 

d Fronomy'T`erminais may 
rom- DISCOUNT 

f 0.00 -S 4.99... Add S2.00 bred for volume discount. Fnl -lofol 
all dncmmtable, nun, and apply the 

S 5.00524.99... Add 50.75 .clame dhcwm. ,746/1 add ro m., 5116 

S 25.00 -549.99... Add $0.50 'vol the nond6counlable loco. Add 

S 50.00 -599.99... Add $0.25 
t0 land699 choope. 16. IS your 1010/ 

t 
u. e 

e POI 11 hgpnp a,d 
$100.00 A Up ... No Charge s r rc to 40dó11401 in 107 U.S.A. and 

Canada. 

91.b11.1Ú%' 

S 0.00 -S 24.99 NET 

S 25.00 -S 99.99 . Less 10% 
S 100.00. 5499.99 . Less 15% 
S 500.00. 5999.99 . Less 20% 
51000.00 A Up ... Less 2S% 

r. Adroplod by Phono or Mall 
744 -A merlCard COD Chock Money ardor 
Ivey lall., Minn. 56701 i21ei 681.6611 

DIGI-KEY 

Ord 
Mos1.Charge Ba 
P.O. 80. 677. Thiel R 

.85 /C 820 /M 38.20/5M 275.00/5007 

IDE SWITCHES 50 VOLT DIS 
SPST .15 1 25 10 10.00/C 
SPDT .19 1.70 10 13.00/C 
OPDT.23 7.0010 19.00/C 

STRANDED HOOK UP WIRE 

20 go PVC 

n La PVC 

24 go PVC 

26ja PVC 

2.50100' 1000'500' 
7.80100' 11 25.500 
2-10 100' 0.50.500' 
7.10100' 8.50.500' 

100 PF 
270 PF 

070 PF 

.001 UF 

.0017 U1 
0017 UF 

01 UF 

022 UF 

047 UF 
1 UF 

.40 10 3 50'C 
4010 3501 
4010 350/ 
4010 3 52 
b IO 3 50 
4010 350' 
4510 365' 
5010 400 
7010 5601 

1.35 10 11 50 

CORPORATION 
(1ualitv Electronic Components 

P.O. Ba 677 TIIi6f RhRr F4M, MN 56701 (218) 6814674 

1052420 179 
1452430 13V 
11452441 149 
11452456 15V 
11052468 16V 
1952078 179 
1952488 189 
11452198 19V 
11152508 20V 
11152511 72V 
IN52576 20V 
1457530 25V 
1952548 779 
11452558 789 
1657568 30V 
145257B 33V 

SILICON DIODES 

164001 
1141001 
164003 
1114004 
1114005 
1114036 
111/007 
1114148 

6410 5 50 C 

610 560 1 
610 5BOC 
70 10 5 95 C 

82:10 7.05 C 

.90/10 7.75/C 

.99/10 8.60/C 

.40/10 3.50/C 

049 M 
551 M 
552 M 
554 M 
563 M 
569'M 
S77/M 
029/M 

FREE CATALOG 

TEL I C's 597 P 

LINEAR I C.'S 952 P.. 
CMOS 74( 555 P 

POWER TRANSISTORS 151 P 

MEMORY I.C.', 592 P... 
MO5'L51 I C.'s 713 P. .. 
INTERFACE I.C.', 464 P. 
VOLTAGE REG I.C.s 178 P. 
LINEAR AP 1 432 P 

LINEAR AP II 246 P 

AUDIO HANDBOOK 196 P 

SPECIAL FUNCTION 
SC MP APPLKATIONS 
60804 DESIGN 
SET DATABOOK 
CMOS 4000 278 P 

ANALOG MANUAL 637 P. 

7:11 
7.56 14 ' CRf 
2-56 112' CRE 
HO1/4CREE 
440117 CIE 
6-371/409E 
612 1/1 ' C4 
R-32 303 ' CEE 
817503'C3 
7.56 411 NU 
440 ND VII' 
632 NL} VU' 
8-32 HI) MI' 

...55/C 

...60/C 

:. 

55/C 
55/C 

60/C 
NO2lXIW4i.OR .85/C 
NO4LXCYM'WIER .45/C 

NO 6 9X (WI iMER .45/C 
6081X1981410 .457C 

DATA BOOKS 
64 00 
5500 

. 53 OC 

.S3^1 

.5301 

.5400 

. 53.00 

. 54.00 

. 53.00 

.33.00 

. 53.00 

. 55.00 

.55.00 

. 13.00 

. 03.00 

. 55.95 
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BILL GODBOUT ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, CA 94614 

TERMS: Prices good through end of magazine cover date. 
Cal res add tax. BankAmericarde/VISA® /Masterchargee 
orders ($15 min) call (415) 562 -0636, 24 hrs. Allow up 
to 5% shipping (more for power supplies); excess re- 
funded. COD orders OK with street address. 

New from VECIDR.. 
VP2 ASSEMBLED MICROCOMPUTER CASE...ac 
adjustable packaging system for 5 -10C 
buss microcomputers. Card guides and 
hardware for 12 cards, with provision 
for 21 cards total on .75" centers. 
Instantly accessible interiors with 
slip out covers; sturdy chassis plate 
for power supply. And...it's really 
beautiful $134.30 I, 

. , 
12A at 50`, duty cycle. 

.051' regulation, current 
limiting, crowbar over - 
voltage protection. Easy 
to build, compact kit. 

Excellent for powering 
ham, CB, and automotive 
equipment from the AC 
line. Please include 
sufficient postage; case 
6 hardware not included. 

V 8A PRY Shl,[55 

ADD 24K OF MEMORY TO i 
e YOUR COMPUTER - $450 

Now you can buy 3 of our popular SK ECONORAM Iity boards 
for $450. Features? All static design (eliminates 
dynamic timing hassles); tri -state outputs; configured 
as two separate, independent 4K blocks with individual 
protect for each block; zero wait states (4 MHz = -80s: 
use 1 wait state, implemented on hoard); provides vec- 
tor interrupt if write attempted in protected block. 
Dully buffered. Fully socketed. True low power. 

MSPC-24 

pCK-008 
YCK-010 
MCK-007 
acK-009 

Three 8K ECONORAM II kits $450.00 
8K ECONORAM II (kit form) $163.84 
Same but assembled, tested, 1 yr warr $188.50 
4K ECONORAM II (kit form) $100.00 
Same but assembled, tested, l yr ost $120.00 

50IIIIIS11% 
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41100 

1001 

11102 

1007 

1(108 

1009 

4010 
1011 
4(112 

4013 
1014 
1015 
1016 
1017 

1019 

4020 
1021 

1022 

4023 

1024 

1025 

1027 

4028 
1029 

A, 

1030 
liG3 

CMOS 
$0.25 4037 
0.29 4040 1.30 
0.34 4041 0.86 
0.29 4042 0.5S 
1.28 4043 0.01 
0.53 4044 0.60 
0.53 4047 1.v3 

0.29 4049 I1.50 

0.29 4050 0.50 
0.50 4051 1.n; 
1.23 4052 1.nS 
0.90 4053 1.0? 
0.45 4116(1 1.4< 
1.23 4066 0.5J 
0.55 4069B/ 
1.50 74C04 0.3 
1.23 4070 0.60 
1.20 4071 0.53 
0.29 4(173 O.:v 
1.03 4075 0.55 
0.29 40768/ 
0.75 74C173 l.o 
1.00 4081 0.3 
1.73 4116 0.. 
0.53 14511 _. 

1.50 

arandson of a 
Cheap Clock 

Still only $14.50. 6 half -inch read- 
outs give 12 or 24 hour display. In- 

cludes circuit board, parts, transfor- 
mer--- everything except case. Socket 
included for clock IC. Kit form only. 

CB SPECIALS -R.F.DRIVERS -R.F. POWER OUTPUTS -FETS 
2SC481 
2SC482 
2SC495 
2SC502 
2SC517 
2SC614 
2SC615 
2SC616 
2SC617 
2SC699 
2SC710 
2SC711 
2SC735 
2SC756 
2SC765 
2SC766 

1.85 
1.75 
1.10 
3.75 
4.75 
3.80 
3.90 
4.15 
4.25 
4.75 

.70 
.70 

.70 

3.00 
9.50 

10.15 

2SC767 15.75 
2SC773 .85 

2SC774 1.75 
2SC775 2.75 
2SC776 3.00 
2SC777 4.75 
2SC778 3.25 
2SC797 2.50 
2SC798 3.10 
2SC781 3.00 
2SC789 1.00 
2SC796 3.15 
2SC799 4.25 
2SC802 3.75 
2SC803 4.00 
2SC839 .85 

2SC866 5.85 
2SC1013 1.50 
2SC1014 1.50 
2SC1017 1.50 
2SC1018 1.50 
2SC1173 1.25 
2SC1226A 1.25 
2SC1237 4.50 
2SC1239 3.50 
2SC1243 1.50 
2SC1306 4.75 
2SC1306 -1 4.90 
2SC1307 5.75 
2SC1307 -1 6.00 
2SC1377 5.50 
28C1449 1.30 

2SC1449 -1 1.60 
2SC1475 1.50 
2SC1678 5.50 
2SC1679 4.75 
2SC1728 2.15 
2SC1760 2.15 
2SC1816 5.50 
2SC1908 .70 

2SC1957 1.50 
2SF8 3.00 
HEP -S 3001 3.25 
250235 
MRF8004 
4004 
4005 
40080 

1.00 
3.00 
3.00 
3.00 
1.25 

40081 1.50 
40082 3.00 
2SC608 4.85 
SK3046 2.15 
SK3047 3.75 
S12095 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 

WIREWRAP. 
Wire Wrap Kits 

Cot & Stripped =30 Kynar Wire 
Ill Red. Yellow, Blue, White, Black 

Green or Orange. All lengths 

srs san 
4 

sv 

3 011 5 52 

overall. 1" strip on each end 

No o 1 56.95 x 0 519.95 16 

25.0 _ _ a a- 1>0 4 , . 56 s 
v 

Wire Wrap Sockets 
Gold 3 Level Closed Entry Design 

11 1Ill9 a5_24 Lap ate ziaa 

39 
43 

58 

1 "21D TO 

79 

44 

15 

7 98 

41 82 

HOBBY WRAP TOOL 
$34.95 includes W re Kit 1 

FREE 

Wire Wrap Boards 

4.6 

12131 797 -4002 or 797 -4007 

Page Digital Electronics 

1701 East Orange Grove Blvd 

Pasadena, California 91104 

Orders under 525 and COD Orders odd S2 
NI others shipped 11PS Pod 

CIRCLE 17 ON FREE INFORMATION CARD 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 .80 

2SA490 .70 

2SA505 .70 

2SA564 .50 

2SA628 .65 

2SA643 .85 

2SA647 2.75 

2SA673 .85 

2SA679 3.75 

2SA682 .85 

2SA699 1.30 

2SA699A 1.75 

2SA705 .55 

2SA815 .85 

2SA816 .85 

.60 
.75 
.75 

1.95 

25622 
25654 
2SB56 
25877 
258128 
2SB135 
25B152 
256173 
258175 
256178 
258186 

.65 

.70 

.70 

.70 
2.25 

.95 
4.50 

.55 

.55 
1.00 
.60 

258187 
258235 
256303 
256324 
256337 
2SB367 
2SB370 
2SB405 
256407 
256415 
258461 
256463 
258471 
2SB474 
256476 
256481 
258492 
256495 
256507 
256511 

2SC206 
2SC240 
2SC261 
2SC291 
2SC320 
2SC352 
2SC353 
2SC371 
2SC372 
2SC394 

.60 
1.75 

.65 

1.00 
2.10 
1.60 

.65 

.85 

1.65 

.85 
1.25 

1.65 
1.75 
1.50 
1.25 
2.10 
1.25 
.95 
.90 
.70 

1.00 
1.10 
.65 
.65 

2.00 
.75 

.75 

.70 

.70 

.70 

2SC458 
2SC460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 
2SC605 
2SC620 
2SC627 
2SC642 
2SC643 
2SC644 
2SC681 
2SC684 
2SC687 
2SC696 
25C712 
2SC713 
2SC732 
2SC733 
2SC739 
2SC715 
2SC762 
2SC783 
25C784 
2SC785 
2SC793 

.70 

.70 

.80 

2.50 
1.60 
.80 
.75 
.65 
.70 

2.50 
1.00 
.80 

1.75 
3.50 
3.75 

.70 
2.50 
2.10 
2.50 
2.35 

.70 
.70 
.70 
.70 
.70 

1.75 
1.90 

1.00 
.70 

1.00 

2.50 

2SC815 
2SC828 
2SC829 
2SC830 
2SC839 
2SC945 
2SC1010 
2SC1012 
2SC1051 
2SC1061 
2SC1079 
2SC1096 
2SC1098 
2SC1115 
2SC1166 
2SC1170 
2SC1172B 
2SC1209 
2SC1213 
2SC1226 
2SC1243 
2SC1293 
2SC1308 
2SC1347 
2SC1383 
2SC1409 
2SC1410 
2SC1447 
2SC1448 
2501507 
2SC1509 

.75 2SC1569 1.25 
.75 2SC1756 1.25 
.75 

1.60 

.85 

.65 

.80 

80 
2.50 
1.65 
3.75 
1.20 
1.15 
2.75 

.70 
4.00 
4.25 

.55 

.75 
1.25 
1.50 
.85 

4.75 
.80 
.75 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

25030 
25045 
25065 
25068 
2SD72 
2SD88 
250151 
25D170 
250180 
250201 
250218 
250300 
250313 
250315 
250318 
2SD341 
2SD350 
2SD352 
250380 
250389 
2S0 -390 
2SD437 

.95 

2.00 
.75 
.90 

1.00 
1.50 
2.25 
2.00 
2.75 
1.95 
4.75 
2.50 

1.10 
.75 

.95 

.95 
3.25 
.80 

5.70 
.90 

.75 

5.50 

MPS -U31 4.00 

MPS8000 1.25 

POWER- TRANSISTORS HIGH -VOLT. TV. TYPE 

BU204 
BU205 
BU206 

1300V 3.90 
1500V 4.70 
1700V 5.90 

BU207 1300V 5.40 
BU208 1500V 6.25 
2SC1170 1100V 4.00 

2SC1172B 1100V 4.25 
2SC1308 1100V 4.95 
2SC1325 1100V 4.95 
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OEM SPECIALS 
1N270 .10 2N960 .55 
1N914 .10 2N962 .40 

2N967 .50 
2N173 1.75 2N1136 1.35 
2N178 .90 2N1142 2.25 
2N327A 1.15 2NI302 1.25 
2N334 1.20 2N1305 .75 
2N336 .90 2N1377 .75 
2N338A 1.05 2N1420 .20 
2N398B .90 2N1483 .95 
2N404 .75 2N1540 .90 
2N443 1.75 2N1543 2.70 
2N456 1.10 2N1544 .80 
2N501A 3.00 2N1549 1.25 
2N508A .45 2N1551 2.50 
2N555 .45 2N1552 3.25 
2N652A .85 2N1554 1.25 
2N677C 6.00 2N1557 1.15 
2N706 .25 2N1560 2.80 
2N70613 .40 2N1605 .35 
2N711 .50 2N1613 .30 
2N7110 .60 2N1711 .30 
2N718 .25 2N1907 4.10 
2N718A .30 2N2060 1.85 
2N720A .50 2N2102 .40 
2N918 .35 2N2218 .25 
2N930 .25 2N2218A .30 
2N956 .30 2N2219 .25 

2N2219A .30 

2N2221 .25 

2N2221A .30 

2N2222 .25 
2N2222A .30 
2N2270 .40 

2N2322 1.00 
2N2323 1.00 
2N2324 1.35 
2N2325 2.00 
2N2326 2.85 
2N2327 3.80 
2N2328 4.20 
2N2329 4.75 
2N2368 .25 

2N2369 .25 
2N2484 .32 
2N2712 .18 
2N2894 .40 

2N2903 3.30 
2N2904 .25 

2N2904A .30 
2N2905 .25 

2N2905A .30 
2N2906 .25 

2N2906A .30 
2N2907 .25 

2N2907A .30 

SILICON UNIJUNCTIONS 

2N2646 .50 2N4871 .50 
2N2647 .60 2N4891 .50 
2N6027 .55 2N4892 .50 
2N6028 .70 2N4893 .50 
D5E37 .25 2N4894 .50 
2N2160 .65 MU10 .40 
2N4870 .50 

2N2913 .75 

2N2914 1.20 
2N2916A 3.65 
2N3019 .50 

2N3053 .30 

2N3054 .70 

2N3055 .75 

2N3227 1.00 
2N3247 3.40 
2N3250 .50 
2N3375 6.50 
2N3393 .20 
2N3394 .17 
2N3414 .17 

2N3415 .18 
2N3416 .19 
2N3417 .20 

2N3442 1.85 
2N3553 1.50 
2N3563 .20 

2N3565 .20 
2N3638 .20 

2N3642 .20 

2N3643 .15 
2N3645 .15 

2N3646 .14 

2N3730 1.50 
2N3731 2.75 

2N3740 1.00 
2N3771 1.75 
2N3772 1.90 
2N3773 3.00 
2N3ß19 .32 
2N3823 .70 
2N3856 .20 
2N3866 .85 

2N3903 .20 

2N3904 .20 

2N3905 .20 

2N3906 .25 

2N3925 3.75 
2N3954 3.50 

2N3954A 3.75 
2N3955 2.45 
2N3957 1.25 
2N3958 1.20 
2N4037 .60 
2N4093 .85 

2N4124 .20 
2N4126 .20 

2N4141 .20 
2N4142 .20 

2N4143 .20 
2N4220A .45 
2N4234 .95 
2N4400 .20 

INTEGRATED CIRC. 

UA703C 
709C OP. AMP. 
741C OP. AMP. 
7400 
TA7061P 
TA7205P 
UPC1001h2 
Ne555 

40 
.25 
.25 
.15 

3.50 
8.00 
6.00 
1.25 

2N4401 
2N4402 
2N4403 
2N4409 
2N4410 
2N4416 
2N4441 
2N4442 
2N4443 
2N4852 
2N5061 
2N5064 
2N5130 
2N5133 
2N5138 
2N5198 
2N5294 
2N5296 
2N5306 
2N5354 
2N5369 
2N5400 
2N5401 
2N5457 
2N5458 
C103y 
C103d .40 

C106b1 .50 

C106di 

.20 

.20 

.20 

.20 

.25 

.75 

.85 

.90 
1.20 
.55 
.30 
.50 
.20 
.15 
.15 

3.75 

50 
.20 
.20 
.20 
.40 
.50 
.35 
.30 
.25 

.75 

RECTIFIERS 

N4001 
N4002 
N4003 
N4004 
N4005 
N4006 
N4007 

10 100 

.60 5.00 

.70 6.00 

.80 7.00 

.90 8.00 
1.00 9.00 
1.10 10.00 
1.20 11.00 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 748 -6171 

748 -6172 
748 -6173 

ALL PARTS GUARANTEED 
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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THE SEMICONDUCTOR COMPONENT LEADER IS NOW 

YOUR #1 SOURCE FOR ELECTRONIC DATA & APPLICATION BOOK: *. 

IC UPDATE MASTER 
MANUAL 

1264 pages At It IC selection has 

been simplified. Now you an refer to 
one source book, Me newly teemed 

end updated, and edition of IC 

MASTER, for the critical selection of 

integrated circuits. Virtually every IC 

device manufactured in the United 
Slates rec holed in the 1977 IC 

MASTER. Whether an IC mists in a 

new design, or Is one of thousands, 
you can locale it in seconds by open- 
ing the MASTER. 

The IC MASTER is divided Into 5 major categories. digitel, interface, 

linear, memory and microprocessors. 
Part number index of all device types made by 81 IC manufacturers 
Part number guide allot. you to break each company's part numbering 
system down into product temperature ranges, packaging variations and 

functions. Complete application notes on all product areas. 
Quarterly updates. TMs assures that all this vast body of information is 

constantly relished. These updates are mailed to you direst from the 

publisher, tree of charge, With the completion and return of the enclosed 
reglslration card. 

Suo No. ICM1000 $24.95 

UMERSTAMING SOLID STATE 

or anyone 
ELECTRONICS 

n wants to 

getteonauctors work and how they work to 

r an solid state electronic systems. A 12 

;oiself-teaching couru complete with 
ns and elaNries covering IM basic 

Mary end use 01 diodes, ansistors, thyris- 
tors opoelecbaic devices and bipolar, 

M03. and linear integrated circuits Written 
.n leynan s IanNeIO. the course uns only 

simple and requires no technical 

ba background 
M No. LC91011 1259 

RNOETTF MATH 
This book shows you -m simple nontech 

dioat 
language- how to solve problems yes 

d,t 'moone your calculator could do 

Moe Ivan lust another nowlo' book. 
FINGERTIP MAIN has useful solutions for 

anyone who does math 

Na. LCR1071 12.E 

SOLID STATE ELECTRONICS 
A Basic Course in IN paps II starts will a 

description of semiconductors and their 

pronemes. the p n lunceon of Iuncann Iran 
salon. and the characteristics at a 

trad 

beat transistor amplifier areas II 

hen describes the menubtture of banisters 
and Ow semiconductor maturals and 

amas. o shaá aka discusses No wñele .4 at semrtonacor devices and ex 

amines the appllabons of integrated Orr 

9 No. LCFa1 $1950 

INTEGRATED CIRCUITS 

has high cghouleduoeainc 
Anyone 

structure of various integrated circuit 
dionl linear, bk.'s:, MOS MST and OSI - and see how they are usati The course 
begins with a resew of basic solidsb5 Pon 
vipla sad tundanlenul inleereted cucce 
lechnolaen, Men carers M e general aspects 

of dirt& and linear circuits. 

Mt No. LemaI $1650 

HELD EFFECT TMJNISTOPS 
130 paps. In Mas concise volume you an 
gel all IM pacha) data you need on the 

theory, chacbritaoon. and apPlicaSan of 
held-Prot transistor. The book examines 
Ile physical behaviour of the Fad.emcl 
transistor. and ten explains in detail the 

electrical cnreckoma of held APIs rn 

circuit !pollutions 11 also mer the Otani 

onmenl al te FEr as a circuit element in low 

level linear, nonlinear, and power circuit. 
ü Me. LC 0071 $14.95 

MOSFET IN CIRCUIT DESIGN 
IM paps Mis authonbOre volume Pro 

odes on basic principles and background 
required in MOSFE7 deuce and mail err 
nearing The result H actual wora with 
MOSFET denims and complex integrated tar 

fcarb, the hoot over te anise held 

from basic theory and operebon of MOS 

lield.elfecu to MOSFET usage inanasoe 
circuits end MOS1ET polar comhinaano 

on oM 
Includes e highly detailed Auno- 

f an anal MOSFET compter inMrebd 
Mkail 

No. Lpial 52150 

{ Texas Instruments DATA BOOKS 
Ten. DATA 

ROOK 
132 pees The 

new oho err 
the 111 

EMU Book pro 

.ides the mast 
complete. up-. 
Pk information 
avertible: com- 

bining the sM 
tents or the pap 

a r first edition and Ile 197/ T. Sup- 

plement. plus dab an 124 nee omens 
Tht contents include' Debited specili 

on cations cor 900 Texas Instruments 
devin types including standard TR 
and tein.mnrmtoe Schottky clamped 
TU Pin assignment drawings of all 
Tit typa including bipolar memories 
and microprocessors, IM IC deb with 
34510 cross.erdence tables. Inter 
rani 'lid tardes: A yosxary of cur. 

nit Eta and IEC terms and 

ruban. Updated MACK IV nine) pro 
me I specification, Complete line 

irai le sMlera sad into...non 
panels and Marlin tabs end alp is 

and tombale! indues to specific 
device types. 
Sr No. LCG117 5656 

SOLID STATE COLSRMCATIONB 
Design of Communimbons Equipment Using 

Semranduaoro in 365 paps This highly 

useful book covers in detail such significant 
advances as beldeffecl transistors. duel 

transistors. Aignlrpana silicon planer 
gut e transistors, polonium planer 
transistors ranging from F to CHI 
m No. L061 12750 

CIRCUIT DEOIGN FOR AUDIO, 
AM/PL And TV 

352 Iles Stressing em and cost cuing 
a 

A ptomn e nn.r procedures for saving to 
cal prablemsin audio, MKS and TV circuit 
design It covers such important topics ac 

design of IT slops. oauhanN and urines 
trawl amplifiers IF amplifier avis for 

AM/FIA, specific design examples m eecn 

meter N receiver system. UHF and VHF 

luners. vertical uitaron. video amplifier 
systems. N automatic pin control. and 

Mr No. LC 1101 123.50 

523 ANIS caca solve MON circuit 
problems quickly and accurately with the 

help of Mrs 
moe5Nlrn5 

tie garde wane bens 

late, the theory 
Raney used elenenis of 

ry into practal solutions and 

res you e lase number of cirait examples 
with clear. easy.talollow design procedures 

It classifies-all commercially ,ratable ben. 
astis, shoring men relebonshio to each 

other and to IM he basic febrncetin( Imhns 

goes It shows Co. to interpret data she 
end device numbers, ilustr,rs equivalent 

cuits amis techniques In- measuring 
IranustoC ntice 
M No. 1121 12750 

IRE OPTO. 
ELECTRON- 
ICS DATA 

ROOK 
368 pages 252 

devices inclue 
ing Inhered 
emitters, photo. 
detectors, M 

epunters. 
sen 

odemrner ar 

Iigheemitng diodes, visible displays, 
advanced opta products, expanded 
glossary of terms updated ac- 

cordance with r1*51 (GEC guidelines, 
inlerohan{eabilily pule listing over 

NO opto devices. II apniioSons arti- 
cles o subtexts such as operadnn 
theory 

on 

measurement techniques d 

der. reeLbmq 
M 1b. LCG=]p 12.N 

TIE $ EMI - 
C 

MAORI 
DATA ROOK 

Demled 

Deans 

oboes on Ill 
memory y rcludrne 

61 $05 Reds, 
ROMs and SSS 

Reenters, 43 TTL Reds. ROMs end 
POOH.. 7 LCL P595, PROM. Plus 

complete 
W 

mechanical desk all avail pee an 

bols packages 
terms 

Noes. rosary al tyro 

gnat and terms ucpd marry role 
urinent Spdeie 38s10MACN 

Na. ILL Mo LCC1200 12.56 

SILICON SEMICONDUCTOR 
TECHNOLOGY 

Presenting the first 
lextensive 

rump 

standpoint Mirs compannnssn solen 
fully e5Pieins the use of silicon in 

Iraesi3IOrs and oileea. circsib. II 

bongs together inform fion on silicon 
wnulacetoa casting processes, 

crystal growth growth and orientation. doWng 
procedures, dteunon electrical and 

!peul ps, and metallurgy 
e No. LCS1/31 123.50 

T s NM ̀ Clre 
DosIg and n 

on Stro uMs 
This data book brings you a complete 
sell contained aotussron al transistor 
aOMhing carters. II desabes elecei 
Cal captes lias of end 

Men nioles Ihele sreacteristics ta 

switching tarait prbrmence. 
M Na. LC9 1111 12455 

DESIGNED WITH Tin 
INTEGRATED CIRCUITS 

lit apes Designed for A ions in 
valved in logic planning and desgn. II 

temilaeess IM reader ram Me entire 
TTL family, covering not only design 

philosophy, Nonamics beat beacon 
lions, and eieciriul performance of me 

devices, but may siadsol applia 
bons at the arch to in d10kl systems 
The euOors provide a comprehensive 
overview of the whole field of dire 
systems and rue even the uniertated e 

mar picture of how wholly any logs 

cal function maybe implemented using 

TR. Integrated Circuits M No. LcS115, 159.50 

1105 1 L51 DEVON and 
APPLICATION 

320 ages This invaluable ad covers 

the important aspect of the lateslde - 
velopmenn an the solid state .let 

metal oxide semiconductors 

e 

term sala 
in eaigos . 

II covers char 
ab of MOSFET, 

r`Iibilises, economics. and inverter 
and sleet logic configurations. to same 

ten 
Mk No. LC01141 125.50 

SBRCOIDUCTOR IEMORT 
DESIGN and APPLICATION 

352 paps tan hook °Nets a comps 
Masi. are° of the dorage luncnons 

and the dessen ens aphueon of sema 

conductor component for memory sys 
ms. Basic ideas and techniques ere 

presented in sufficient detail to Gun 
de/stood clearly and used by designers 

Srkinl on complete systems. 
E Na. LGI171 OLD) 

SEMICONDUCTOR 
MEASIAA I IEI0TS end 

ETRU TA9 A luny I working 110 < N 
semiconductors, Mrs excellent volume 
brings you up lo ale an all the Taled 

advances 
s 

nces rn semiconductor onductor measu e 
mono analysis, and dotal detection It 

details important "hand me.dawn' 
methods seldom, t eve,, published 
Croie. The widest variety of tomtit 
measurement techniques ever es 

'ambled ensures That you cen find te 
hest apprach 10 any gier problem 
M No. LCS1561 515.95 

SOFTWARE DESIGN FOR 
MICROPROCESSORS 

rec p cal arghtooe guide that ni micro processor 
mes to u rsmd elle easier 

M amply. You learn basic terms, study 
basic machine architecture and Took in 

derail at instructions as well es ad 
dressing Included are basic concepts, 
how to hold software support and da 
umentabon for software, mechanics of 

programming, and microprocessor 
ample design problems 
OD No. 101111151 $1156 

114E TRAM 
MOTOR asad 
DIODE DATA 

500K 
1.248 peees 
100 transistor 
Pees - eroas 
lunrnon, mutt 
'unction, 
junction, end 
ra.eaecl ban 
stows, 500 cab 

on mode ones - swishlna rRnly 
m{, vmtagare a 

p 

ine vol. / a 
abltu upaabn. and general purpose 
diodes. as alla ruin element died. 
...ye ana marras mdlsadal transis 
nit rnaoLCC4Ianans M Na. LCC4 /51 f7.N 

9105 and SPECIAL-PURPOSE 
D IPOLAR INTEGRATED 

CIRCUITS and R-F POWER 
TRANSISTOR CIRCUIT 

DEMON 
Oradea ma leur barb - MOS .te 
Paled circuits, special purpose bipolar 
Its held effect u,nsislors, and radio- 
frequency mio transistors. Coven 
repartee areas of memory term iteis, 

oScum. end eoteaconues g Or in 

daion irnd seen examines a broad 

.neuron 
of spatial bipolar ICs The 

Alum. men turne to arms in 

which Ito FEe Is used. and finally ea 

pleins IM use al power transistors rra 

tuned and un9 teebene amplifiers 
M Na. LC.1e `S1 $11150 

E LECTRONIC POWER 
CONTROL and DIGITAL 

TECINOUE.9 
Tim velum is ao 

(power 
into Mo brad 

applications 
lannin techniques) In Me drool 

first section, morons a Up 
power Inlesfon.ouammble ani 

Junction transistors. touch control and 
Me control of light sound are 

examined arsor 
Two 

efines and 

Vmps degas into and parr «om 
Óeiduand delves into nitr rammabie 

s And merls as . 
random reed -ore moments, Tl d.imo 

,M 
ale dallidibr. 

and 

encMeral 
mal usppbys, end A universal 

äReosNa. 

Ls receiver I uenzN 
k LCOIti na50 
LINEAR rad INTERFACE 
CIRCUITS DATA ROOK 

688 pages where you'll find complete 

Mspecifications 
m tions T I's 75 Series of 

OS Interface data transmission 
magnetic neon,. penpMrel drier 

¡mm ry sense amplifiers. and displ,r 
erle. orcuis.lncludnd are negative 

ana post.. voltage regulators, differ 
genet commuas tuners. lane dtwers 
ana receivers, memory..rote, sense 

winos as 

ll 
as 

r yss 
refer 

Ruled. both numerically 
complete 

manufacturer 
D No. LCC4161 1755 

NE POWER 
NMICON- 

ATAROOK 
papes Ger 

and 
con 

snore. 
oTirets. 

power Um 
an modules, 

power 
high-voltage gad mas op. HP ule- 

Dpenonoarea 
1 SOI rates, punir 

IMedan, hue s q typo. red - 

rem 
o Ierantde Pa- ale and lMTx. 

un and pa .ages 
M No. LCCaMI 57,51) 

M LYE A C MITAOL 
=curs DA 9500K 

368 ages al onee maw 1 amplifiers 

in chiding 
nal temperate s. agelrroll..rs. 

and towel lane oa winding mono 
lilmc analog r.i lees impost, avert. 

able only is ph rid r sorb. Updated 
glossary of time and Portions. bao 
dy se.bon endow a 1nkrtneoge 
ability Nodes as eOu.. mlal mecheni 
cal dab. cad to ire yreormamn Orr 

all ea er evadable pow yes 
ftk No. LCCo F/ 12% 

POLAR E EIC 5000W11 
COMPOe9ST9 I ATA RO0K 

mis data bob Mus on a series of 

high complexity i .pole aietal building 
blocks desired .pMN tally for ample 

high oris we computer 01 Re 
troller ow g eluded are the 

715181 and tx BPI, N Microproces. 

Mk Na. LCCb21R 1256 

THE PEgi o1 t. DRIVER 
DATAFGK 

Total informase ver SOial apple 
eons of coma. P robera drivers 
and interface M intercnan {e 

50111 guida, 
Had 

rs u miormabon, 
mechanical ab ce individual data 

Mete Most :pa ales oiledea re one 

book 
SD No. LCC 9O0 1251 

RAMC ELBE TFE rand DC 
CS LIS I 

Over 

book 

1.000 

e odd o w cod through ex- 

;mates 
a student her woei electrcity 

and DC orcu ts .a ally from ;rob 
lems al Mrs sus Ste wits roust oven 

buy an aadman Pa! .5 obtain era 
worked through we. r. However. a 

Wide arien I aMP A eils solutions 
yoincluded as ti tea el ohs tea for 

u, and in a l ee. n al the end of 

!ü 
h lesson 

No. L11R11P 1195E 

FAI Rci-i i Lo DATA BOOKS 
MOO / CCD DATA ROOK 

Wash Over 500 paps. Ills due book provides 
complete technical iniormation on Fair 

Mh 

Id's lull lanes of "N" and P" Channel 

OS. CMOS. end ChargeCospi<d Devices 
(CCOI Included with not only the entire 
CMOS series. but also IM complete MOS 

Memory crmrocessors and CUD lines of 

Fairchild 
Oe Na. F5R0100 $456 

LOW POWER SCHOTTKY and 
MACROLODIC TTL 

fresents an adepts fisting of the complete 
Sh7 /LS series. 9LS Canes. and marololo 
(M00 canes) Includes numerical .Met of 

deskes, SSI selector, replaumenl guide and 

MSI selector guide by'archon. as well as 

data sheets on SSI. MSI and fil ',aerologic 
SE Na. F103151 51.75 

LINEAR INTEGRATED CIRCUIT 
DATA $001 

Complete technical data on 101rcn1101 lull 
line Cl finer Integrslo cncuts Selecl0n 

Niles by function. r linear inleented cneun 
cross reference with 1000 devices end mer 
drehlld direct replecemens or est 
Heinlenis, and e packer cross relnence 
for demm.mng equivalent packaging.itho 
the industry. Contained are voltage roula 

lowers enddloompaeelon,l EWls 
voltage los 

drivers and receivers. diode and transistor 
arrays AMAN TV ace e nSaes 
seese ernes etc 

SA 5t0 FSBMM 56-95 

POWER DATA BOOK 
Contains basic parameter mkt melton for 

each device. industry Iy0 numbers es .ell 
as Fairchild s nearest equivalents, an aie In 

locating reHecemenl pats la old designs. 

Also information 
uonCturno01NTrnsalePmrd 

heal onions and telabety. 
n and 

SD No. FE NNO $3.00 

BIPOLAR AIEWRT DATA ROOK 
This am book includes selection godes and 

cross relerence on RAM's. PROM's. and 

ROM's as ill es selection guides by lune 
on, MOS memory product guide and cross 

reference It Includes geneal Characteristics 
on bpolar memories [CO Seo Memories. 

TIE Sufic Memories, OE Dynamic Memo 

Ss and Maciol8n 
55k No. F9E104 52.50 

IMCROLOOIC BIPOLAR 
MICROPROCESSOR DATA BOOK 
Misroprocammmg is a parcel method for 

.mpiemennne es may system functions as 

whin ii 
in one 

by,r rosi 
] .., stored 

r 

m y Numerical index of devices. rn 

o .wade by function, and memory prod 
selector Moen 

Mk No. FS110106 $3.95 

INTERFACE DATA GOOK sr snimIn ism l enter Me of transmission 
Imes below ermine et then digital destine 
nues o e. seal wanton should be 

anaoreas Gerce between the Mortal and 

Orals( arms Campla n on line 

errons and drs. anal. triose, ana add 

sense 

nAmp one misers ana eceneas ana 

StuNo FS501M 51.50 

F9 USERS WIDE 
This book as an made010 description of the 

FB como0nenn II Includes a detailed spar 
ration al each device including signal tom 

Ins System configurations are also do 
cussed 

Slk No. F8110107 $10.00 

F5 GUIDE TO PROGRAMMING 
Ire Guide to Programming s an rnhoductron 
to machine language and assembly lange 
programming for the FB eierooroe<uó 
system 
SW No. FERME 110.00 

FORMULATOR USERS GUIDE 
This book describes haw to use the Fa OH 
FORMULATOR system to convert source pro 
prams. wrmen in F8 assembly laneuap. into 
bled programs which can be debuCed 
äper software control 

n No. FRO01M 510.00 

FORMULATOR HARDWARE 
REFERENCE MANUAL 

Tors book presents an In depth technical de 
scriptan al the F8 FORMULATOR System. Its 

component subsystems and optional cape.l 
.fies armlet . through subsystem modale 
options The technical description includes 
opera) functional 

d detai led rdeu3pnon 
lof sstel 
of n 

Sth No FSB0110 $12.50 

DESID55NG WITH OPERATIONAL 
AMPLIFIERS 

Applicatau Akematl.. 
320 pages Intended tor ail users of opera 

ionel 
amplifiers, this inla.maeon pecked 

eterence provides numerous designs for IM 
most commonly used circuits - complete 
with eapbnabons m each mans samba 
en1 aapubiliry to other epplicenons The 

medical 
end the pertinent 

each 
motions 

presented to permit cold se1Mnon et ere 

components for specific nearmence wheal- 

McGraw -Hill 
P0M11 CIRCUITS: 

288 papg ee 
nd A 

Us plate refea re nce o 
IM IHUI array of modern analog lunceon cif 

me1 The Amnon begin with diffuser of 

fundement&e a oyenhanel amplmms. 
beano' nos only then basic carectensocs 
end epplra5ans. but also providing a bendy 
reference to many commonly used formulas 
end yeah. They men describe the role of 

to eipoter senastor not only in buldmg 
lop amplifiers, but also an tie 000 11ucbon of 

complex arenas 
ç 

multi 
oÌ ersdnanrand rmsonrea n 
SD 

- 

MNCOMPUTE$$ Ir ENGINEERS 
and SCIFMISTS 

353 paps This book introduces engrnars 
and scientists to the principal features GI 

minicomputers ana mrmromputman II n 
d to help its readers understand The 

manulacturees literature bear, to make in- 

telligent chorus of m n.commsrs. pelt 
Petals, ana app115551n errs. and thus to 

ratite Ire exceptional mesd.ti0es of this 
nova Iml 
SD No. MNE902 92545 

SD Na $100900 $17.00 Na MEOa1 $1150 

With every order, you will receive, free of charge, 
our new comprehensive 1978 fall catalogue (82.50 
value) listing complete descriptions, illustrations, 
and special monolithic pricing on over 10,000 items. 

Only the best quality, most informative books have 
been hand chosen to provide authoritative specific 
information on all phases of semiconductor 
technology. 

ivTit Microprocessor slice, end the 
M2909/M2911 Gpoleu Micro 

oogram sequencers. the design enpneer un en- 
tracte The setormance of !mho{ systems or .m- 

i 
nee systems, throe adontale I the 

lust stele-01-the art technalo0 in LOW POWER 

Schottky rmeerand tennis These peaces how- 

far 
manu a new concept in machine design not 

iliar to many design engineers This ethnology 
TIM Microppoprammini 
N0. AYR0590 1500 

ADVANCED MICRO DEVICES 
MICROPROGRAMMING AAR90O LEARNING end EVALUATION SCNOTTKY old .04 POWER 

IIAIgROOK KIT USERS MANUAL SCHOTTKY EPOL5 MS WRY LOGIC 
With the ad.enl of the AM2901 1 And INTO FAI E 

TAU aia book conceria e no. r 1151loeron In 

eludine ine hip performa5 e A 251511. pori 
schaay 0SI [ricotta s i (SIOILS) In 
power saoOMy`MSI cam I. M , speed scnolmy 
MSI nrcuils. dppnutsa .Orr on LS Produco 
and OHIO end ordering n one an with .Hep 
outlines 
SD Nm AMDIRM 5595 

9105/151 DS TA 00K 
lerlodinl numerical Inc.. yes col roder. soled 

bon hoides and MU , i memsce guides 

males this data boot a co spell and bandy rater 

u Contains static NAP Nan v Access Memo 

es 1256 In and MIL 3T am. aA R/W RM. ON 

FROM 9ynamrc and Slab Ee Reenters FIFO 

Memories end comp!. Crop reessai and sup 

Setsreoas Na. MO3206 56.56 

AND ras designed an educational 
o AM2900 end learning ha, to D a G used 

the design Milner le 

r 
n.g mrcraproirmmme 

i The purpose of this sis to introduce the design 

bitterer ms 
several 

e r essor lamrlruand as 

the OMUSOO 

honor tool for the engineer laud with tes Iasi mw 

understanding 
lob Th. hoot includes rniroduc 

understanding the basic theory of mico., 
Verona, description of operation of Me AM2900 
learning and evaluation 40, assembly of the kit 

pans fist, ...mina .camases forme hl, Meng 
os..lete Mhemaec mannes 

SD No. AMRMM 1755 
THE 60110 /9010A MOE 

MICROPROCESSOR 100900K 
Detailed descriptions of the 8080A central protes 
sing Lino and the associated clock pleafor and 

system 
opresented 010lO rottmauethen 10ed foss gor 

of apport circuits Following theses a complete 
chapter on memory devices and the select.. at 

application odes 
SD No. AAISaw 57.95 

A MICROPROGRAMMED 16 DIT 
COMPUTER 

comae. appirulion note Io a 16 bet computer. 
Included are sperbutions. archrmom, machine 

moenthmlt 
lope und, program Central 

ry system. interrupt and arroi unit. 
erect memory aces, The see machine and cam 

uter control unit 
SD No MEN1201 .00 

Siliconix H ....mooted 

ANALOG SWITCHES and THEIR 
APPLICATIONS 

The oblecl of Mrs book is to introduce the roder to 

FET analog swishes end lamiliann Aim north te 
way that the each control or driver circuit etecb 
switch performance Contained ban introduction 
to FET switches switch end driver circuits multi 
pleole1 sempse and -hod circuits '0' pats 

filters. 01pal ,merlon usine analog sonata 
and complete appnubons olamenon. 
EN No. SRE700 54.00 

L51 DESIGN CATALOGUE 
Analog to MM0rl s. ong end linear 
products, completes tacs 

mr 

data book with all .nlor 
melon react ed on aaa digit and / -112 del AM 

s metro Di noses and asap 
ends lordrutel voltmeters etc Digital slop washes 
and dual sel point Uma/taunm as ill as Me 

microperier LED Rasher and application tes 
mate this dab Oral a very amPreasmrve refer 

ence 
SS No. 5199791 $4.95 

ANALOG SWITCH DATA ROOK 
Complete spa rl...ts on M,los Switches, On 

vers for FET switches and methehnnel FET's 

S1cona 15 the Industry Ioder end innovator al 

the Analog Switches all contained .n Mrs concise 

data book 

SM eta. SIB0302 N.95 

UNITRODE 
UNTRODE SEMICONEUCTOR 

DATA BOOK 
500 paps. Comm. detallad information on me 

following Unttrode product series rectifier I nec 

Hier assemolies, HV sticks, single I m,e prase 
full ove briers, power ran, Patient ronge 
suppressors, stud., IT 01 directional n 
Power switching tremolo, power aa9 lmo s 
prngremmable untuncnon transistors. SCR s 

Macs and pin Modes. IN and 2N Iedec part rum 
Wm, ,s MI as eOOCation nies and packaging 
data 

SW No. 11NE400 56.95 

RAYTHEON 

RAYTHEON LINEAR INTEGRATED 
CIRCUITS 

Yfith ample. menulacluters cross reference 

Icsioslhis 
comprehensive data book inc 515retw 

reel amplifiers. Websinn, ar pan Instru 

se on, high rsoresence cads etc Also in 

lued wide band amplifiers negative aha positive 

siultap 
regulators. dual tree., comparators. Im 

eves and receivers as as specal'vetoes 
luge to fieauenre convene 

Sek Nod RA110600 51.95 

We TELE Yes VE 

SEMICONC Uc TOR 
JFET APPLICA log I and 

SPECIFICA lea 1 
Nobody as ear asemArer. , s ye. comenhe° 

Rontal consci al ',able informa 

ecco 00 s. no unh re e I- s=ued are cross 
reference and subenutis n 1) N- and P. 

channel dual FErs cur wr package out 

Smand complete appla paw s 

No. TE110T00 53.5 
nos 

SOLID STO lE' :ENRFIC 
CMOS' If K ES DATA 

H 00 
Comp!! Iecsmcas data i. n m .000 ser.. of 

CMOS InteyaIM circuit: O DM Noon informs 
mn aha family aarecmiR c dm provide a loon 

oon for eNatbsely uhlrir gnaw ...dual device 

dm glees. Selector an . no nass reference 
m larrmoon are included r .w 1 me test mim 
olementni system dang . labe n and esanomi 

SD No. 8600500 53.03 

MCROCOMPUTEF >GI PONENTS 
this data book contains , etare r description of 

he 2900 family presented in Rom A a date 

sheet Where additional 5 TVA n rec required to 

lull, explain Melunmaaee device, Buser 

guide is also provided. 6e Y ,hdeb aha cep 

MEMORY 

ras nnlormation art u e. for BIPOLAR 
MEMO product (PROM es which 

mim an integral oat a es P >7LAR MICRO 

COMPUTER deer 
SD No. RA90601 52.gá 
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IN7400N 
SN7451N 
SN7402N 
SN7403N 
SN7404N 

SN7405N 
SN7406N 
SN7407N 
SN7408M 
SN7109N 
SN7410N 
SN7/11N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
51474216 
5674204 
SN7423N 

SN7425N 

SN7426M 
SN7427M 
SN7429M 
SN7430N 
94743281 

5N7437N 
SN7438N 
SN7439N 

SN7940M 

SN7441N 
SN7442N 

SN7443M 
5N744481 
SN7445N 

SM7446M 

SN7447N 

SN7448M 
SN7450M 

SN7451N 
SN7453M 
$81745481 

SN7459A 
SN7460N 
SN7470N 

,for,,, 7400N TTL 

16 

18 

20 

2á 
20 

35 
35 

.20 
25 

20 
30 
35 

69 
70 

35 
35 
20 
39 
49 

37 
29 

29 
37 
42 

25 

25 
35 
35 
25 

21 

89 
69 

75 

75 

75 

89 
69 

89 

25 

25 

25 

25 

.25 
25 

45 

5N7472/4 39 
SN7473N 39 

0147474N 35 

5N7475N' .50 
SN7476N 35 

5N7479N 5 00 

5N7180N 50 

5N7482N 99 
SN7483N 70 

SN7485N 89 

SN7486N 39 
SN7488N 3.50 
SN7489N 2.49 
SN7490N 45 

SN7491N 75 

SN7492N 49 
SM7493N 49 

SN74946 79 

SN7495N 79 

SN7496N 79 

SN7497N 3.00 

5N74100N 1.25 

SN14107N .39 
SN74109N 95 
SN74116N 1.95 
5N74121N 39 

SN74122N 39 
SN7412381 .50 

567412514 .60 
SN74126N 60 

SN74132N 125 
5N74136N .95 
SN74141N 1.15 
507414214 2.95 
SN74143N 3.25 

581741401 100 
5674145N 1.75 
5N74117N 2.35 
SN74148N 2.00 
SN74150N 1.25 
SN74151N .79 

5N74153N 89 

SN74154N 1.25 

SN74155N .89 
SN74156N 89 
SN74157N 89 

rPnrP 
567416081 

SN74161N 

SN74162N 
977416381 

SN74164N 
SN74165M 

SN74166N 

SN74167M 
5147417014 

SN74172N 
SN74173N 

SN74174N 
6N74175N 

SN74176N 
SN74177N 

SN74179N 
5N741806 

514741816 
SN74182N 

5N74184N 
667411581 

Sr47111eM 

SN74187N 
SN74188M 
51.17419081 

SN74191N 
SN74192N 
SN74193M 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
5N74199N 
SN74200N 
5N74251M 
SN74279N 
58474211381 

5N7428dN 
SN74285N 
5N74365M 
SN74368N 
SN74367N 
SN74368N 

SN74390N 
SN74393N 

20% Discount for 100 Combined 7400's 

1.25 

99 
1,95 

.S9 

99 

1.25 

3.25 
210 
6.00 
1.50 
1.25 

99 
79 

79 

249 
.99 

2.49 

95 
1.95 
1.95 

15.00 
6 00 

3.95 
1.79 
1,25 
.89 

89 

1.25 
75 

1.00 
1.00 

1.75 
1.75 

5.59 
1-79 

90 
2.25 
6.00 
600 

75 

75 

75 

.75 
2.25 
225 

Grab Bag Specials 
CAPACITORS 

GB100 100 ea. Ceramic Doc 
G8101 60 ea. Mytar 
GB102 60 a. Eled8Nlics 
GB103 40 ea. Tantalum (tubular) 
G13104 20 ea Ceramic Trimmers (marked) 
G8105 20 ee Ceramic Trimmers 

(house w or unmarked) 

DIODES 
58106 100 ea. Germanium 
GB107 100 n. Silicon 

GB108 
GB109 

INTEGRATED CIRCUITS 
50 ea. Marked TTL Serles 
30 ea. Marked Linear 

82 00 /lot 
4.05701 
4.001101 

4.001101 

6.05 /lot 

3.091101 

2.007ot 
2.00701 MISC. 

GB123 30 ea Heat Sinks Asst. Sues 2.50 
08124 6 ea. Calculator Type Keyboards 100 

4.00 /lot GB125 300 ea Molex Pons (8,9,14 sections) 3.00 
4.00 /lot GB126 50 ea. Opto Isolators I1-1 Series (untested) 2.00 

58127 100 ea. Transistors Plastic 8 Power 3.00 
GB128 30 ea 7oro10s Corn Iron 8 Tape 4.00 
GB129 50 ea. Photo Transistors 4.00 
GB130 1 ea. Tape Drive 6 volt Motor with Erase Head 8 

2 Casette rapes (no amplifier) 5.00 
58131 30 ea. 1 Shrinktubing Ass1 Sixes 8 Colors 4.00 
56132 Wire Aast. Sixes 8 Colors - lib. 2.95 

RESISTORS 
GB116 200 ea ^r wan Assortment 
613117 200 ea N wan Assortment 
58118 40 ea. Wirewound 3 -10 watt 1 -100 ohm 
GB119 40 ea Wirewound 3 -10 wan 10054 -256 

SWITCHES 
58120 25 ea. Miniature Slide 
GB121 12 a Rocker 
GB122 20 ea. Reed -Coil 8 Magnetic 

$2.00 
2.00 
5 50 

500 

3.00 
3.00 
5.00 

LEDS LAMPS - Readouts 
58110 100 ea. ASST LEDS 6.00 /lot 
G8111 40 no NE2 Type Lamps 3.00/lot 
08112 20 ea. Multiple Readouts, Calculators. Watches. 

Timers, Lads to Panapex 
New - Used - Roads 6.00 /lot 

POTENTIOMETERS 
GB1I3 30 ea. Minatore Tnmmers 100r -lmeg 4.00 GB115 10 ea. 10 Turn P Mouth (rectangular 

50114 10 a. 10 Tum P.C. Mount (rectangular marked) 
marked) 4.00 56133 15 ea. 9M smug Single Turn P.C. Mount 

(mismarked) 

2.00 

300 

WIRE WRAP CENTER 
HOBBY -WRAP TOOL -BW -630 

__ Banery Operated (Size C) 

. Weighs ONLY 11 Ounces 

t Wraps 30 AWG Wire onto 

$34.95 Standard DIP Sockets (.025 inch) 
Inanenec not included Complete with built -In bit and sleeve 

XC209 
XC209 

XC209 
XC209 

6022 
8C22 
XC22 

6022 
551.22 

125- dia. 
Red 10 /$1 

Green 441 
Orange 4 /SI 
Yellow 441 

.255" dla 
Red 10/51 

Green 4//61 

Yellow 4151 

Orange 4/51 
ITT 4/51 

XC526 

xC526 
XC526 
XC526 
XC526 

DISCRETE LEDS 
.105'' dla. 

Red 5/51 
Gran 4x51 

Yellow 1 /S1 

Orange 4 /S1 

Clear 4/51 

xC556 

%0556 

6C556 

xC556 

kC556 

XCi11 
XCI11 
XCnI 
%C111 

.200" dia, 
Red 5/51 
Green 111 
Yellow 4:51 

Orange 4381 

Clear 711 

.198" ant. 
Red 10 

Gran 4SI 
Yellow 4 SI 

Orange 4 

.085" dia. 
MV50 . Red 6SI 

INFRA -RED LED 

x 

,16 

Rat 541.00 

LD4000 
CD4D01 

C04002 
C04006 
CD1007 
CD4009 
CD4010 
(54011 
C54012 
C04013 
C54014 
CD4015 
C54016 
C04017 
CD401B 
C04019 
C04020 
C04021 
Co4022 
CD4023 
(04024 
CD1025 
C54026 

CD4027 
C54028 
C01029 

(54030 
CD4035 
C04040 

C54041 
Cw042 
(54043 

23 

23 

23 

1 19 

25 
49 
49 
23 

25 

39 

1.39 
1 19 

49 
1 19 

W 
49 

1.19 
1.39 
1.19 

.23 
79 

23 

225 
69 

89 
1 19 

49 
99 

1.19 
1.25 

99 

89 

CMOS 
C04044 
C040<6 
C04047 
C04048 

CD4049 
C04050 
CD4051 
C04053 
C54056 
C04059 
C04060 
C01066 
(04068 
C54069 
(04070 
CD407t 
004076 
CD4081 

C04082 
MC14409 
MC14410 
MC14419 
MC14506 
MC14507 
CD4508 
C04510 
C04511 
Cp4515 
CD4518 
CD4520 

89 

1.79 
2.50 
1.35 

49 

49 
1.19 
1.19 
1.49 

9.95 
149 

79 

39 
45 

55 

23 

I 39 
23 
23 

1/.95 
14 95 

4 95 

75 

99 

3.95 
1 39 

1 29 
2 95 

1 29 
1 29 

MC14562 14.50 
C04566 2.25 
MC14583 150 

74000 Win 
74000 39 
74(02 55 
74CÁ4 75 
740/0 65 

74C14 3.00 
74(20 65 
74030 .65 
74042 2.15 
74(73 1.50 
74(74 1 15 

74(89 4.00 
74(90 3.00 
74093 2.00 
74095 2.00 
74C107 1.25 
74(151 2.90 
740154 3.00 
74(157 2.15 
740160 125 
74(161 3.25 
74C163 3.00 
74C164 3.25 
740173 2.60 
74C193 2.75 
74(195 2,75 
60(95 1 50 
80097 1,50 

DISPLAY LEDS 
TYPE POLARITY 
MAN 1 Common Anode 
MAN 2 5 x 7 Dm Matnx 
MAN 3 Common Cathode 
MM 4 Common Cathode 
MAN 7 Common Made 
MAN 7G Common Anode -green 
MAN 7Y Common Anode-yellow 
MAN 52 Common Anode -green 
MAN 71 Common Mode 

MAN 72 Common Anode 
MAN 74 Common Cathode 
MM 81 Common Mode- yellow 
MM 82 Common Anode -yellow 
MM 84 Common Cathode-yellow 

MAN 3620 Commmon Moderoran9e 
MAN 3640 Common Cathode -orange 
MAN 4610 Common Anode-orange 
MAN 4640 Common Cathode -orange 
MAN 4710 Common Anode-red 
MAN 4730 Common Anode -red 
MAN 4740 Common Cathode-rod 
MAN 4830 Common Anode -yellow 
MAN 6610 Common Anode -Double Mgt 

orange 
MAN 6630 Common Anode -orange 

NT PRICE 
270 2.95 
300 4.95 
125 39 
187 1.95 
270 1 25 
270 1.95 
270 195 
300 1.00 
300 1 25 
300 1 25 

300 I50 
300 1.00 

300 1.00 
300 100 
300 100 

300 1 75 

300 1 00 
400 1 00 
400 1 00 
400 1.00 
400 1 00 
400 1.00 

560 125 

.560 1.25 

kM311011 80 

LM301H .35 
LM301CN .35 
11430211 75 
LM301H 1 00 
LM305H .60 

LM307CN 15 
LM308H 1,130 

1M308CN 1.00 
LM303H 1.10 
LM309K 1.25 
LM310CN 1.15 
LM311H 90 
LM311N .90 

LM317K 6.50 
LM318CN 1.50 

LM319N 130 
1M320K-5 135 
LM320K-5.2 1.35 

LM3200-12 1.35 

LM320K.15 1.35 

LM3201.5 125 
LM320T-52 1.25 
LM3201-8 1.25 
1143201.12 1.25 
LM320T-15 1.25 
LM320T-18 1.25 

LM320T-24 1.25 
LM323K.5 5.95 
LM324N 180 
LM339N .99 
LM340K-5 
LM340K.6 
LM340K-8 
LM3d0K-12 
LM340K15 
LM340K-1e 
LM340K-24 
LM340T-5 
LM340T-6 

1.35 
1 35 
1.35 
1.35 

1.35 
1 35 
1 35 

1.25 
1.25 

LINEAR 
LM340T-0 
LM310T-12 
LM340T-15 
LM340/18 
LM340T-24 
LM350N 
LM351CN 
78MG 
LM370N 

1M373N 
LM317N 
LM380N 

LM380CN 
LM381N 
LM382N 
NE501K 
NE510A 

NE529A 
NE531H 

NE536T 
NE540L 

NE550N 
NE555V 
NE560B 

NE561B 

NE562B 
NE565H 

NE565N 
NE566CN 

NE567H 
NE567V 

LM703CN 

1M709H 
LM709N 
14.171011 

LM711N 
LM723H 

1 25 

1.25 
1 25 

1.25 
1.25 

113 
65 

1.75 
1.15 

3 25 
4.00 
1 25 

99 
179 
1.79 

8.00 
8 00 
4 95 

3.00 
6.00 
8 00 

1 30 

39 

5.00 
5.00 

5.00 
1 75 

1.25 
1 75 

1 95 
1.49 

.45 

29 
29 
79 

39 
55 

LM7I3N .55 

LM7336 1.00 
1M739N 1.19 
LM741CH .35 
LM741CN .35 
L6741.146 .39 
LM747H .79 
LM747N .79 

LM748H .39 
LM748N .39 
LM13036 .90 

LM1304N 1.19 
LM1305N 1.40 
LM1307N .85 
LM1310N 2.95 
LM1351N 1 65 

LM1414N 1.75 
LM1458CN .59 
1841496N .91 

LM1556V 1.75 
LM21116 1.95 
LM2901N 215 
LM3053 1.50 
LM3365N .69 
LM3900N(3401).49 
LM3905N .89 
LM3909 1.25 
LM5556N 1.85 
MC5558V 1.00 
LM75256 90 

1M753414 75 
80388 4 95 
LM75450 .49 
75451CN .39 

75452CN 39 
75453CN 39 
75454CN .39 

75491CN 79 
75492CN 89 
75494CN 19 

RCA LINEAR 
CA3013 

(03023 
(A3035 
CA3039 

(A3046 
CÁ3053 
CÁ3059 

CÁ3060 
C43060 
CA3081 

CA3082 

2,15 
2.56 
2.48 
1,35 

1.30 

1.50 
3.25 
325 

,85 
2.00 

2.00 

CA3083 1.60 

(A3086 e5 

CA3089 3.75 
CA3091 10.20 
CA3102 295 
C03123 2.15 
CA3130 1.39 
CA3140 1.25 

CA3401 49 
CA9600 1.75 
6C1194 5.95 
RC4195 3.25 

TYPE POLARITY NT PRICE 

MAN 6640 Common Cathode -Double .560 125 
04d-orange 

MAN 6650 Common Cathode 160 125 
MAN 6660 Common Mode .560 1.25 

MAN 6680 Common Cathode .560 1.25 

MAN 6710 Common Mode- Ooubie Dlgll- .540 1 25 
red 

MAN 6730 Common Anode-Double Digit- .560 1.25 
red 

MAN 6740 Common Cathode-Double .560 1.25 

0191 -red 
MAN 6750 Common Cathode .560 1 25 
MAN 6760 Common Mode -red .560 1.25 

MAN 6780 Common Cathode -red .560 1.25 
01701 Common Anode -red -1 .300 1.00 

01702 Common Cathode -red .300 1.25 
01704 Common Cathode .300 1.50 

0L707 Common Anode .300 
01728 Gammon Cathode .500 
0L741 
131.746 

01747 
0L749 

0L750 
01.336 
FN070 

FN0503 
FN0507 

Common Mode .600 

Common Mode 630 
Common Anode 600 
Common Cathode 630 
Common Cathode .600 
Common Cathode 110 

Common Cathode (FND3591 250 
Common Cathode IFNDSDO) 500 
Common Mode ( FN)5101 500 

1.50 
2.95 
1.95 
1 95 
2 25 
1.95 

249 
69 
75 

1.29 
1.29 

HP 5082 -7400 Series - Multi -Digit 
De" ht. Common Cathode Red 

le or mon 
3 -5 volts M 5 mils /second 

2 E 59 
7 segment Monolithic 
Dip Package 

3 
55:95", l8,379 .89 

4 Digit .99 .!D 

5 Digit 1.19 .99 

TV GAME CHIP SET - $9.95 
Includes AY -3- 8500 -1 Chip and 2.010 mhz crystal 
(2.010 crystal -51.95 n /AY- 3- 0500 -1 chip - 58.95 ea.) 

WIRE -WRAP KIT - WK -2 -W 
WRAP STRIP UNWRAP - ° 

Tool for 30 AWG Wire 

Roll of 50 Ft. White or Blue 30 AWG Wire 
i 
\A 

50 pa. each 1 2-, 3" 8 4" lengths - ` 
$11.95 

pre -stripped wire. 

e / WRAP STRIP UNWRAP - $5.95 

WIRE WRAP WIRE - 30 AWG 
25 ft. min. $1.25 50 ft. $1.95 100 II. $2.95 1000 ft. $15.00 
SPECIFY COLOR - White - Yellow - Red - Green - Blue - Black 

WIRE WRAP TOOL WSU -30 

WIRE DISPENSER - WD -30 
50 ft. roll 30 AWG KYNAR wire wrap wire $3.45 ea. 
Cuts wire to desired length 
Strips 1" of insulation Specify - Blue-Yellow-White-Red 

1,WPRECISION 

® 0 + 
Comes with test 
leads Operating manual 

and spare fuse. 

New 
31/2 -Digit Portable OMM 

Overload Protected .3' high LED Display 

Battery Or AC operation Auto Zeroing 

1mv, IVa, 0.1 Ohm resolmOn ()mange reading 

10 meg input impendenw 

OC Accuracy I% typical 

Ronan: DC Voltage. -0- 1000V /AC Voltage. 0 -10004 
Freg. Response 50-400 HZ/SC- ACCurrenl O- 100004 
Resistance - 0 -10 meg ohm 

Sae 6.4'x 4.4"x2' 

Model 2800 $99.95 
AC Adapter BC -28 8.00 
Rechargeable Batteries BP -28 20.00 
Carrying Case LC -28 6,00 

7400 P,n.out aoTA 
HAoon 

of 0/7400 ICS $2.95 
CMOS Pin -out 8. Description of 4000 Series ICS $2.95 
Linear Pin -out Po Functional Description 92.95 

ALL THREE HANDBOOKS $6.95 

ZENERS - DIODES - RECTIFIERS 
TYPE VOLTS W PRICE TYPE VOLTS W POKE 
1N746 3.3 400mm 4/1 00 1N4005 600 PIV 1 AMP 10/1 00 
1847514 5.1 400m 4/1.00 1844006 800 PIS 1 MAP 10/1.00 
184752 5.6 450m 4/1.00 1N4007 1000 PIO 1 AMP 10 /1.00 
1N753 6.2 4130m 4/1.00 1N3600 50 200m 6/1.00 
16754 6 8 400m 4/I CO 144148 75 11n 15/110 
184959 8.2 400m 8/1 00 1844154 35 10m 12/1.00 
1N9656 15 40001 411 00 104305 75 2501 20/1.00 
105232 5.6 500m 28 104734 5.6 1w 28 
915234 62 500m 28 1144735 6.2 Iw 28 
915235 6 8 50001 28 1844736 6.B In 28 
IN5236 7 5 50011 28 1314738 8.2 Zvi 28 
16456 25 4001 6/1 00 101742 12 to 28 
10458 150 701 6 /100 1144744 15 10 28 
1814854 180 10m 6/1.00 1841183 50 PN 35 AMP 1.60 
1N4001 50 PIV I AMP 12/1.00 1N1184 100 MY 35 MP 1.70 
1N4)302 100 PN 1 AMP 12/110 161185 150 Plc 35 MAP 1.50 
115003 200 PIV 1 AMP 12/1.00 1841186 200 PIV 35 AMP 1.80 
164004 400 PIV 1 AMP 12/1 00 141188 400 PIV 35 AMP 100 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
114 25.49 50.100 

I -24 
6 pin E 10 19 IS 

14 ow 24 pin E 38 
mn 20 19 18 28 pin 45 

16 pin 22 21 20 36 pin 60 
18 pin 29 28 27 40 Din 63 
20 pm 37 36 35 SOLDERTAIL STANDARD (TIN) 
14 pin 5 27 25 24 26 pin 5 99 
16 pin 30 27 25 36 Din 1 39 

18 pin 35 32 30 40 pin 1 59 
24 pm 49 45 02 

SOLDERTAIL STANDARD (GOLD) 
6 pin E 30 27 24 

26 NM IN 24 pi 
14 pin 3s 32 29 pin 

n 

16 ion 38 35 /2 30 pin 
18 mn 52 47 3 40 pin 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 
14 pin E 45 31 37 NM 24 pin 
14 pin 39 38 36 Pi31 

tfi pin 43 42 
n 

Pin 
pin 75 68 62 40 Pin 

zz pm 95 85 75 

5 70 

1 10 
1 75 

75 

S1 05 
I 40 
1 59 
1 75 

2549 50.100 
38 

44 43 

59 56 
62 61 

90 
1 26 
145 

81 

1 15 

1 30 

63 57 
1 00 90 

1 40 1 26 
159 145 

95 

125 
1 45 

155 

85 
1 10 

1 30 

40 

SCR AND FW BRIDGE RECTIFIERS 
0360 150 @ 400V SCR 

03810 354 @ 2004 SCR 

252326 1 66 @ 200V SCR 

MOA 9801 126 @ 50V FW BRIDGE REG. 

MOO 9803 12A @ 200V FW BRIDGE ROC 

$1.95 
1.95 

50 

1.95 

1.95 

MPS 405 
MPS 906 
21122194 

282211 
2822224 
2142340 

2023690 
252434 
25229080 
2929014 
252925 
283053 

293055 
M3E3355 
M4E2955 
383302 
283398 

541 00 

511 00 
311 00 
441 00 

541oC 
Sat CO 

411 08 
441 00 
411 00 

541 CO 

541 30 

241 00 

89 

3100 
S1 25 

541 00 Ill 00 

TRANSISTORS P9.249 .41.00 
PN4250 411 00 

483567 391 rd 2344400 441 00 
P8356e 491 00 290001 441 00 

083569 44100 200402 44100 
183704 541 00 2044403 441.00 
993705 52100 jp, 264409 61100 
203706 541 00 285086 431 00 
2410707 541 00 , 285087 411 00 
203711 511 00 2X5066 411.00 
283724 S 85 ll I 285089 141 M. 
283725 S1 DD 255129 541 00 
253903 591 00 085138 541 00 
203901 all 00 205139 511 00 
203905 491 00 205209 MI m 
253906 491 00 295961 541 00 
284013 3.81 00 0106615CP 211 CO 

2840,4 341.00 205432 42 00 

2814123 1011.00 

741500 
741502 
741303 
741504 
741505 

741508 
741510 
741513 
741514 
741520 
741526 
741027 
741528 
741530 
741532 
741540 
741542 
741547 

741551 
741555 
141575 

\\\741574 
741575 

:2299741_ S00 TTL7/15155 11:225 

.29 7415157 1 50 

.35 7415160 1.95 

.35 7415161 1.95 
29 741076 .49 7415162 1.95 
29 741583 1 75 7415163 1.95 

.69 741555 2 49 7415164 1.95 
1.75 741586 49 7415175 1.95 

741590 89 7415181 3.69 
.39 741592 89 7415190 2 49 
39 741593 89 7415191 2.49 

.39 741.595 1 50 7415192 2.49 

.29 741596 I 89 7413193 2.49 
39 7115107 59 7115194 1.89 

.39 7415109 59 7415195 1.09 
1.25 7415112 59 7415253 1.75 

1.25 7415123 1 25 7415257 1,75 
29 7415132 1.25 7415260 .55 

.29 7416136 59 7415279 79 
49 7413138 1.25 7410367 .99 
49 7415139 1.25 7415368 1.99 
.69 7415151 1.25 7415670 3.95 

29 

50 PCS. RESISTOR ASSORTMENTS $1.75 
10 OHM 12 OHM 15 OHM 113 OHM 22 OHM 

ASST. 1 5 ea, 27 OHM 33 OHM 39 OHM 47 OHM 56 OHM 1/4 WATT 5% 50 PCS. 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 
ASST. 2 5 ea. 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 1/4 WATT S% 50 PCS. 

470 OHM 560 OHM 880 OHM 820 OHM IK 

5 ea. 1 2K 1 514 1 8K 2 2N 2 7E 1/4 WATT 5% 50 PCS. 

33K 39K 47K 56th 68K 
5 ea. 8 2K IOK 12K 156 1814 1/4 WATT 5% 50 PCS. 

22k 27K 33K 39K 470 

5 ea. 56K 5611 820 100K 120K 1/4 WATT 5% 50 PC5. 

1501/ 180K 220k 270K 33011 

ASST. 6 5 ea. 3900 470K 56011 5800 820E 1/4 WATT 5% 50 PCS. 

1M 1 2M 1 544 1 8M 2 2M 

ASST. 7 5 ea. 2 IM 3 3M 3 9M 4 7M 5 6M 1/4 WATT 5% 50PC5. 

ASST. 8R Includes Resistor Assortments 1-7 (350 PCS.) $10.95 ea. 

PER ASST. 

ASST. 3 

ASST. 4 

ASST. 5 

$5.00 Minimum Order - U.S. Fonds Only 
Califonela Residents - Add 6% Sake Tan Dealer Information Available 

Spec Sheets - 25r - Send 35c Stamp Ion 1978 Catalog 

ames 
ELECTRONICS 

1021 -A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME - (415) 592 -8097 

AS Advertised Prices Good Thru November 

CAPACITOR 

10 pl 
22 pl 
17 pl 

100 pl 
220 51 

470 pl 

001m1 

0022 
0047011 

.O1mi 

Ne VOLT COMIC 
DISC CAPAC0065 

1 -9 10-49 51100 1 -9 10-49 51100 
.05 0/ 03 .0010E 05 04 .035 
05 04 .03 00470F 05 04 .035 

05 04 03 .01µF 05 04 .035 
05 04 13 .0224F 16 .05 .04 

05 Gd 03 047µF 06 05 04 
05 04 135 .1µF 12 09 175 

104 VOLT MYLM FILM CAPACITORS 
12 10 .07 .022m1 13 .11 18 
12 10 17 .0171111 21 17 .13 
10 10 17 1 m1 27 23 .17 
12 10 .07 .221111 33 27 22 

420% DIPPER TANTALUMS (SOUR) CAPACITORS 
1/35V .28 23 17 1,5/35V 30 26 21 
I5/35V 28 23 .17 22/25V .31 27 22 

.22/35V .28 .23 .17 3.325V 31 27 22 

.33/35V 28 23 .17 4.725V .32 28 .23 

.47/35V .28 23 .17 6,8256 36 31 25 
68/355 28 23 .17 10/250 40 35 29 

1 0/350 28 .23 17 15/25V 63 50 40 
IMMATURE ALUMINUM ELECTROLYTIC CAPACITORS 

UM Lead Radial Leal 
47 /50V 15 13 10 47256 15 13 10 

1,0 /50V i6 14 .11 47/500 16 11 .11 

3.3/50V .15 .13 .10 1.0/166 15 13 .10 
4.7/25V .16 14 .12 1.025V 16 14 11 

10/25V 15 13 10 1.0 /501 16 14 .11 

10 /50V 16 14 .12 1.7/16V 15 .13 .10 
22/25V .17 15 .12 4.7/256 15 13 .10 
22/50V .21 20 .18 4.7 /5011 16 .14 .11 
47/25V .19 17 15 10 /166 14 12 09 
47/500 25 21 .19 10256 15 .13 10 

100/255 24 20 .18 10/50/ .16 .11 .12 
100/50/ 35 30 .28 47/509 24 .21 .19 

220/250 32 28 .25 100 /105 19 15 .14 
220/50V 45 41 38 100256 24 20 .18 
470/259 13 .29 .27 100ß01/ .35 .30 28 

1000 /164 55 50 45 220/186 23 .17 .16 
2200/166 70 62 55 470256 31 .28 .26 

CORNER 

CIRCLE 25 ON FREE INFORMATION CARD 
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$1 95i 

''CRYSTALS 4r2_ _ THESE FREQUENCIES ONLY 

Pad 0 Frequency Case: Style -- Prlcé 
C VIA 1 000 MHz HC33 U 55.95 
CY2A 2.000 MHz HC33 U 55 95 

ICY2.01 2 -010 MHz HC33 /U 

CV3A 
CV7A 
CV12A 
CV14A 
CV19A 
CY22A 

CY30B 

4000 MHz 

5 000 MHz 
10.000 MHz 
14 31818 MHz 
18 000 MHz 
20 000 MHz 

32 000 MHz 

HC18 U 

HC18 U 

HC18 U 

HC18U 
HC18U 
HC18 U 

HC'8U 

54 95 

54 95 

54 95 

54.95 
S4 95 
54 95 

54 95 

XR-2206K6 Kit $19.95 XR-2206KA Kit $14.95 

xR.20 
R GENERATORS 

5840 EXAR .R32pPPMERI 
S 

59 

xR-2206CP 4 49 .R 556CP 1 85 

xR.2207CP 3 85 MISCELLANEOUS .R 2556cP 3 20 

xR-2211CP S6 70 .R.2240cP 3 25 

STEREO DECODERS xR.4136 99 PHASE LOCKED LOOPS 
x13-1310CP S3.20 xR-1468 ' 85 xR 210 5 20 
xR.1310E11. 3 20 xR-1488 . 80 50 215 6 60 

HP-1800P 3 20 ltR-1489 4 80 xR 56-CP I 95 
xR 2567 2 P9 xP 2208 5 ?0 P i--I 1 '-0 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

.156 Spacing -Tin- Double Read -Out 

Bifurcated Contacts - Fits .054 to .070 P.C. Cards 
15/30 PINS (Solder Eyelet) $1.95 
18/36 PINS (Solder Eyelet) $2.49 
22/44 PINS (Solder Eyelet) $2.95 
50/100 PINS (Wire Wrap) $6.95 
50 /100A 1.100 Spazino) PINS (Wire Wrap) $6.95 

25 PIN -D SUBMINATURE 
D025P PLUG $3.25 
DB25S SOCKET $4.95 

It HEAT SINKS 0 
205 -CB 680 -.75A 

205 -CB Beryllium Copper w -black finish for T0 -5 S .25 

291 -.360 Aluminum for T0 -220 Transistors 8 
Regulators s .25 

680 -.750 Black Anodized Aluminum for TO -3 $1.60 
401 -A Black Anodized Aluminum - predrilled 

mounting holes for TO -3 - 434 e 11/4 x 2" $1.75 

11111 DIP SWITCHES SPOT Silk 
#206 -4 (B pin dip) 4 switch unit 

t 

$1.75 ea. 
#206 -7 (14 pin dip) 7 switch unit $1.95 ea. 
#206 -8 (16 pin dip) 8 switch unit 52.25 ea. 

Etching Kits (cannot be shipped ma air) 

32 X A -1 P C Etch Materials Kit 

enough for 5 circuit boards 

Etched Circus Kit 

Complete kit - oniy add water 

65 x a 5 x 116 Epoxy glass 

P.Panern44 P C Tahsspaced 156 

22/44 - Meting connector for pwgboam - 
22 an double road°. 

8800V Universal Microcomputer!Pmcessor 
plugboard -Epoxy Glass - complete 
with heats,nk and mounting hardware 
5 313 x 10 X 1 16 cooper Clad 

27 X A -1 

Plug boards 
3662 

,.IPkPFR fIA.ri 

$29.95 ea 

S 9.95 ea 

S 6.95 ea 

S 2.95 ea 

$19.95 ea 

MICROPROCESSOR COMPONENTS 
8080A CPU $16.00 8228 System Controller - Bus Driver $10.95 
8212 8 Bit Input /Output 4.95 MC6800 8 Bit MPU 22.50 
8214 Priority Interrupt Control 15.95 MC6820 Periph. Interface Adapter 10.00 

8216 81- Directional Bus Driver 6.95 MC6810AP7 128 x 8 Static RAM 7.95 

8224 Clock Generator /Driver 10.95 MC6830L8 1024 x 8 Bit ROM 15.00 

CDP1802 19.95 Z80 CPU 39.95 

SCBC 

5JBC4 

2650 
PB085 

25.- 

25'6 

25'9 

22: 
2525 

252' 

2529 

2532 

2533 

33:1 

' -156'0 

43 101' 

CPU 'S 

ce r 8008 
5pei 5008 

8 BIT MPU 

CPU 

SR'S 
102-1 Drna"'._ 

He. 32 BI1 

5e2C 
BIT 

Dynamic 
102: Dyna^' ' 

DIX 255 B' 
Dua5'2Ell- 
Quad 80 BI' 
102: Sias, 

Fno 

1- 4 Re; 

OARS S 

30. Raira 

ROM'S 

2513121401 Chal Gen upper rase 

2513130211 Char Gen -lower case 

2516 Char Gen 

RAM S 

16.00 2tet 255 Slabi 
26 50 

29.95 2107 `;: 5r, 

5395 7 D 
-1 JO 

2 49 

300 
? 9; 

JO 

3 9s 

5 95 

1 y5 

55 95 

E995 
9 95 

10 95 

9342, 2Sé ' 

IMM5262 to . 1 Dynamic 

PROMS 

82523 . e 

825123 12 8 

-4S2e' 
3601 256 . 4 

t2708 BK 

2716 1611 

6301-1 1024 

63301 256 

ép,om 

Ewan 
Tri-State Bipolar 
Open Collector Bipolar 

19 951 

34 9' 

1/16 VECTOR BOARD 
5 , Hole SDaclnq P -Pantin Price 

Pen 00 L W 1 2 Up 

yiry 
169P4 025N.2 4 50 

54844 062 4 50 

84P44 062 4 50 

169044 062 4 50 

169P84 002 8 50 

69!';.1 nfirl -.. 

65n 
11 00 

E 50 

M1 50 
1: 00 
I : 00 

On 

2 

504 
923 RF 
680 fi'. 

SLIT -N -WRAP WIRE WRAP TOOL 
g . Slits and opens insulation exposing 

bare wire 
No pre- cutting or pre- stripping. 
Comes complete with two - 100 ft spools #28 AWG wire 

Model P180 524.50 

HEXADECIMAL ENCODER 19 -KEY PAD 
1 -Ü 

ABCDEF 

. Return Key 

Optional Key iDerlodl 

o - Key 

mM3817 $ 5.00 
AV-3-8500-1 8.95 
MC3061P 3 50 

MC4016P 174416) 7.50 
MCM6571 17.50 

MCM6574 17.50 
Ay-5-2376 14 95 

PEDAL REQUESTED me 
4933 S 3.95 5841 5 995 
8120 7.50 M K50240 17.50 

5097 2.00 11C90 19.95 

9374 1.95 D50026CH 3.75 
825145 25.00 TIL308 10.50 

MCM6575 17.50 ICM7208 22 00 

ICM7045 24.95 ICM7207 7.50 

9368 S 3 95 

MC140917 9.95 
L0110/L0111 25.00/sM 
AV-5-9100 17.50 ea. 

95H90 11 95 
ICM7209 7 50 

600165 7 95 

CLOCK CHIPS 

MM5309 59.95 
MM5311 4 95 

MM5312 4.95 
MM5314 4.95 
MM5316 6.95 
MM5318 9.95 
MM53e9 2.95 
CT7001 5 95 

NOW 
IN STOCK PARATRONICS 

Featured on February's Front Cover of Popular Electronics 
MODEL 

100A 
$229.00 /Kit 

Some applications are: - Troubleshooting microprocessor 
address, instruction. and data flow - Examine contents of ROMS - Tracing operation of control logic - Checking counter and shift 
register operation - Monitoring I/O sequences - Verifying proper system operations 

Easy to assemble - comes with step -by -step construction during testing 

manual which includes 80 pages on logic analyzer operation. 

Logic 
Analyzer Kit 

Analyzes any type of digital system 
Checks data rates in excess of B 

million words per second 
. Trouble shoot TTL. CMOS, DTL. RTL. 

Schottky and MOS families 
Displays 16 logic states up to 8 digits wide 
See ones and zeros displayed on your 
CRT. octal or hexadecimal format 
Tests circuits under actual operating 
conditions 

PARATRONICS TRIGGER EXPANDER - Model 10 

Adds 16 additional bes. Provides diode' delay and qualdicatlon of Input clock Model 10 - $229.00 
and 24 -bit hipper word. - Connects direct to Model 1006 for integrated und). aeaeplale - 56.95 

BUGBOOK 
Continuing Education Series 

F1 

p Timeband 
Digital Alarm Clog's 

Ny4 

C -500 -Ivory Case 

C -5008 - Ebony Case 

516.95 

100- Soria Stale 

.a,ge Red Led DISp'ay 

E nign, 

. AM PM In0,cator 

Seconds display at loucn 

Guiton 

Power r indicator 

ro.. ea'LIM y w.na a 

11... wassow 

wlwp. n Case 

59' 1.95 

BUGBOOK 16 II - Basic concepts of TTL logic - over 90 
experiments 517.00áa1 
eucesoK Ira - Introduces UART - recommended for RTTV 

enthusiast 15.00/book 
BUGBOOK III - Explores 8080 chip - introduces Mark BO 

Microcomputer S15.00/book 
BUGBOOK V e VI - Introductory experiments in digital electronics, 

50800 Microcomputer interlacing and 

programming $19.00 /dal 
555 TIMER APPLICATIONS SOURCEBOOK WITH EXPERIMENTS - 

over 100 design techniques 56.95/boot 
CMOS- M- DESIGNERS PRIMER AND HANDBOOK - 

a complete CMOS instruction manual 56.00 /book 
OP AMP MANUAL - over 25 experiments on all phases 

of OP AMPS $9.00/book 
DBUG - a program for entering, debugging and storing assembly programs. $5.00 /book 
INSTRUCTORS MANUAL - Necessary for instruction on BUGBODKS I and II $3.00 /hook 

Timeband 
6gfigav 'W 24 hour alarm 

Doze button 
\ Alarm -on indicar r 

-8" high Red _61 7 play 

AM /PM Indica:or 

High intensity la, TW 

Lamp shuts off vier collapsed 

Model C -590 (Ivory) $29.95 

(RC AM /FM 8 -Track Stereo Pil;ceiver 

With BSF C longer 
PLL System 
BSR Record CUa nger 
Slide Comm s 

. Automatic A O. C ontrol 
4 Speaker C CSI t 

Walnut finis) ear yl covered 
wood veneer Nit smoke 
dust cover 

Size'. 20'14 x 4#1. e 15'4 "D 

B - -. Model 8365 $149.95 

DIGITAL STOPWATCH 

LAMP CLOCK( 

aright 6 Dp,l LEO D6D,ay 
Times Io 59 minutes 59 59 seconds 

Crystal Controlled Time ease 

Three Stopwatches in One 

Times Ongle Event -sana Tanor 
. 510e 4 5 .2 15 . 90 Ì4'e ounces) 

Uses 3 Penis Cens 

Kit - 539.95 
Assembled - $49.95 
Heavy Duty Carry Case 55.95 

Stop Watch Chip Only (7205) 

MM. 

CONTINENTAL SPECIALTIES 
PROTO BOARD 6 yg(1P Orner CS Prolo Boards MOTO CLIPS 

S15.95 SQL 
I 

PB100 - 4.5" o 6" S 17.98 14 PIN Sa 56 

16" long X 4" wide) PB101 - 5.8" x 4.5" 29.95 16 PIN 4 75 

P8102 - 7" x 4.5" 39.95 24 PIN 8 50 

$19 95 

31 /2DIGIT 51M KIT 

IL' 

New Bipolar Unit Auto P, I.1' Ty 

Auto Zeroing Low Pc et 
.5" LED Single l nit 

Model KB500 DPM Kit $49.00 
Model 311D -5C -5V Power Kit $17.50 

JE700 ¡LOCK 

$10.95 each 

63 KEY KEYBOARD $24.95 
This keyboard features 63 one 

coded SPST keys sect 

any kind 0I P Ce Aa.tery- 
molded piesLC 13 

suits most aGplrcal,pns 

100165 16 -INE TO FOUR oT PARALLEL KEYBOARD ENCODER CHIP 57. 

TOOLS 
A97MS - Diagonal Cutter - 4 semi -flush cut 

A11DMS - Chain Nose Pliers - 434" long 

T -6 - Wire Stripper - #16 to #26 gauge 

556 - Wire Stripper - #10 to #20 gauge 

CS -8 - Cutter -Crimper Tool - 84f long 

Nibbing Tool - Cuts, Trims or Notches Metal 

up to #18 gauge 

Nibbling Tool Replacement Punch 

SB 50 ea 

7.50 ea 

3 75 ea 

2.50 ea 

8.50 ea 

6 95 ea 

3.75 ea 

PERMACEL' P -29 PLUS Electrical Tape - All Weather 
wide . 66 h . Blaex vinyl 

1-9 Rolls 5.79 each 10 -up Rolls 56.95/10 roll package 

PB103 - 9" x 6" 59.95 
PB104 - 9.5" x 8" 79.95 

P8203 - 9.75 x 642 x 234 80.00 
P82030 - 9 75 x 64: x 23/4 129.95 
,,sr 

MAX -100 FREQUENCY COUNTER Logic Monitor $84.95 

20 MHo 
100 Milo -8 digi1S134.95 ni. .it t -1, 

DESIGN MATES 

DM1 - Circuit Designer 

$69.95 
DM2 - Function Generator 

$74.95 
DM3 - RC Bridge 

$74.95 

-- - 12 Dr 24 Hour 

115 VAC KIT ONLY $1 ' , 95 
Rejected ATARI GAME BRAIDS 

theJE:00 is a o spiral Oi0ck but 
is a cry high nun e -., The sod lea 

. I yirnuised r - . case with á,- 

1111I1ie5 a .. rd. ,molli andine 

Over 60 Reusabte Cs, misc. 
transistors, resistors, diodes, 
caps, crystals, switch, etc. 
(644" s 16 "). Limited Quantity. r 

QT PROTO STRIPS 

Aeaell 861116 y "Ì4;ü. 
x.595 

¡OT 185 

i1111 R1ny"mail. 

laµ IIMAiKtr 

Ikri 

'Pkt' 

OT-125 

-We* 
Ji 85 

OT 75 

ul type 
1 595 
T 598 

1.475 
01 -470 
m 3SS 
01,358 
OT-18.5 
OT-125 
OT 8s 
OT75 

+holes 
590 

bus stop 
470 

bus sum 

350 
Otis strip 
180 

120 
W 
70 

price 
12 50 

2 50 
10 00 

2 25 

8 50 

2 00 

4 75 

3 75 

3 25 

3 00 

Experimentar 300 $ 9.95 

Experimentar 600 $10 95 

55.00 Minimum Order - U.S. Funds Only Spec Sneers 25e - Send 35v Stamp for 197e Catalog 
California Resident: - Add 6% Sales Tor Dealer Information Available 

ames 
ELECTRONICS 

1021 -A HOWARD AVE., SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - (415) 592 -8097 

All Advertised Price. Good Mrs November 

CIRCLE 26 ON FREE INFORMATION CARD 

$4.95 ea. 

o 

INSTRUMENT /CLOCK CASE 

lnlection molded une Complete 
weh red bend. 4W x 4" x 1- 9/16', 

$3.95 ea. 
1 

JE803 PROBE 
wi 

Inrvlogn: Pi, nl '5I ne 

nespensio,enn nume ws doting logic 

L mL RTL ICMDS 11 derives ine oar,- _.C 
needs 10 operate d,2lfly Oh of me C1.11 uncle, 

sl drawing a scant 1p m4 ma. I, uses a MANS 

rearm. to ,ndlcate an wino states by Ise (pup 

sesvmbmr IH, i it °,PULSE, aP ins 

$9 9: Pope can detect nlgn Ireouency pulses to a5 M1Ì e7 

It can t pe used ar MOS levels 3, ,1,111 oamao. 
w'ri reseal 

O r i n te d 

aK` 
N -ßr4 

Fer Kit 
_ I if board 

T'L5VIA Slip y 
I nos O5 4 Standard i power soup, . known 

LM309K guiaior ;C to provide a0í6. t p = pl current al5 
volts e Try to make rhinos eMy S 4, . by VOPidi 

everything , you need in one packag., CD aware 

for only $9.95 Per Nit 

115 
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Seeking Original Japanese Replacement 

Parts for CB and Stereo Repair Use? 

Original Japanese Transistors, FET, IC, Diodes 
CHECK OUR LOW PRICES! 

TRANSISTORS 2SA 818 .70 2SC 403 .59 2SC 871 .59 2SC 1448 1.10 
.59 2SA 818 1.40 2SC 430 1.10 2SC 897 2.85 2SC 1449 1.00 

1.10 2SA 839 2.15 2SC 454 .59 2SC 898 4.40 2SC 1451 1.80 
.59 2SA 841 .59 2SC 458 .59 2SC 900 .59 2SC 1475 1.40 
.59 2SA 847 .59 2SC 480 .59 2SC 929 .59 2SC 1478S .70 
.59 2SA 850 .70 2SC 461 .59 2SC 930 .59 2SC 1509 1.10 
.90 2SA 872A .59 2SC 481 1.60 2SC 943 1.20 2SC 1584 8.50 
.70 2SA 908 11.00 2SC 482 1.50 2SC 945 .59 2SC 1588 6.60 

2.00 2SB 54 .59 2SC 485 1.80 2SC 959 1.50 2SC 1624 1.30 
.90 2SB 55 1.10 2SC 488 1.80 2SC 971 1.00 2SC 1626 1.10 

3.00 2SB 75 .59 2SC 493 3.90 2SC 983 1.00 2SC 1628 1.30 
2.50 2SB 77 59 2SC 495 1.00 2SC 984 .90 2SC 1647 .59 
2.00 2S8 186 .59 2SC 497 1.80 2SC 100081 .59 2SC 1669 1.80 
1.60 2SB 187 .59 2SC 509 .90 2SC 1014 1.20 2SC 1874 .59 
.70 298 202 1.60 2SC 517 3.95 2SC 1017 1.40 2SC 1875 .59 

1.10 2SB 220 .70 2SC 535 .70 2SC 1018 1.20 2SC 1678 2.25 
1.60 2313 303 .59 2SC 536 .59 2SC 10300 2.80 2SC 1682 .45 
.70 2513 324 .70 2SC 537 .59 2SC 1047 .70 2SC 1884 .59 

2SB 337 1.60 2SC 538A .70 2SC 1080 2.25 2SC 1708 .59 
2SB 387 1.50 2SC 562 2.15 2SC 1061 1.40 2SC 1728 2.00 
2SB 3688 2.15 2SC 563 1.10 2SC 1080 4.40 2SC 1780 2.00 
2SB 379 1.10 2SC 619 .59 2SC 1096 1.00 2SC 1775 .45 
2SB 400 .59 2SC 620 .59 2SC 1111 3.40 2SC 1816 4.25 
258 405 .70 2SC 632A .70 2SC 1115 3.40 2SC 1885 .70 
288 407 1.40 2SC 644 .59 2SC 1118 4.40 2SC 1908 .59 
238 415 .70 2SC 645 .70 2SC 1116A 4.90 25C 1909 4.40 
2513 434 1.20 25C 650 1.30 2SC 1124 1.30 2SC 1951 1.10 
2SB 440 .70 2SC 688 .59 2SC 1162 1.10 2SC 1957 1.20 
2SB 483 1.50 2SC 880 2.80 2SC 1166 .59 2SC 1969 4.90 
238 471 1.60 2SC 684 1.40 2SC 1173 .90 2SC 1973 1.10 
2SB 472 2.80 2SC 693B .59 2SC 1175 .90 2SC 1975 4.40 
2SB 474 1.20 2SC 696 1.95 2SC 1177 14.00 2SC 2028 .90 
2SB 492 1.00 2SC 708A 1.90 2SC 1189 1.40 2SC 2029 3.90 
2SB 507 1.60 2SC 710 .59 2SC 1211D .70 2SC 2091 3.60 
2SB 509 1.90 2SC 711 .59 2SC 1213 .70 2SC 2092 3.90 
2S8 514 1.90 2SC 712 .59 2SC 1222 .45 2SC 2098 3.90 
2SB 526C 1.30 2SC 717 .59 2SC 1228 1.00 2SD 28 2.80 
2SB 527 1.90 2SC 730 4.40 2SC 1237 4.25 2SD 75 1.10 
2SB 5280 1.60 2SC 732 .59 2SC 1239 3.50 2SD 90 1.60 
2SB 536 1.80 2SC 733 .59 2SC 1279 .70 2SD 91 1.60 
2SB 539 4.90 2SC 734 .59 2SC 1306 4.40 2SD 92 1.50 
2SB 541 4.40 2SC 735 .59 2SC 1307 4.90 2SD 118 3.00 
2SB 554 10.00 2SC 738 .59 2SC 1312 .59 2SD 130 1.20 
2SB 5818 .70 2SC 756 2.80 2SC 1313G .59 2SD 142 2.00 
2SB 564 .90 2SC 783 .59 2SC 1317 .59 230 143 2.80 
2SB 595 1.90 2SC 773 .70 2SC 1318 .59 2SD 178 1.40 
2SB 600A 7.00 2SC 774 1.80 2SC 1327 .59 230 180 2.50 DIODES 
2SC 183 .59 2SC 778 2.85 2SC 1330 1.50 2SD 187 .59 18 84 1.00 
2SC 184 .59 2SC 778 3.80 2SC 1342 .59 2SD 188 3.00 1S 188 .45 
2SC 281 .59 2SC 781 2.65 2SC 1344 .59 2SD 205 1.40 15 332 .45 
2SC 284 1.40 2SC 783R 3.60 2SC 13450 .59 2SD 217 4.40 15 953 .45 
2SC 367 .90 2SC 784 .59 2SC 1359 1,40 2SD 223 1.90 1S 1007 .45 
2SC 369 .70 2SC 785 .70 2SC 1360 1.00 2SD 224 1.90 18 1209 .45 
2SC 371 .59 2SC 789 1.00 2SC 1362 .59 2SD 227 .59 1S 1211 .45 
2SC 372 .59 2SC 793 2.80 2SC 1384 1.40 2SD 234 1.00 15 1555 .32 
2SC 373 .59 2SC 799 3.60 2SC 1377 4.90 250 235 1.00 1S 1588 .32 
2SC 374 .59 2SC 815 .59 2SC 1383 .59 2SD 287 3.70 18 1885 .45 
2SC 380 .59 2SC 828 .59 2SC 1400 .59 2SD 313 1.10 1S 2076 .45 
2SC 381 .59 2SC 829 .59 2SC 1402 3.70 2SD 315 1.20 15 2093 .45 
2SC 382 .59 2SC 838 .59 2SC 1403 3.70 2SD 325 1.10 13 2473 .45 

.70 2SC 387 .59 2SC 839 .59 2SC 1419 1.10 2SD 356D 1.10 IN 34 .25 
1,90 2SC 394 .59 2SC 870 .59 2SC 144.4 2.80 2SD 357D 1.00 IN 60 .25 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

2SA 49 
2SA 70 
2SA 101 
2SA 102 
2SA 234 
2SA 342 
2SA 353 
2SA 377 
2SA 440 
2SA 483 
2SA 484 
2SA 485 
2SA 489 
2SA 495 
2SA 498 
2SA 497 
2SA 509 
2SA 525 2.50 
2SA 537 2.25 
2SA 539 .70 
2SA 561 .59 
2SA 582 .59 
2SA 564A .59 
2SA 585 1.10 
2SA 566 3.40 
2SA 606 1.90 
2SA 624 1.10 
2SA 627 390 
2SA 628 .59 
2SA 834 .90 
2SA 840 .59 
2SA 643 .70 
2SA 659 .59 
2SA 663 4.90 
2SA 868 .70 
2SA 872 .70 
2SA 673 .70 
25A 678 .70 
2SA 683 .70 
2SA 684 .70 
2SA 895 .70 
2SA 697 .70 
2SA 706 1.60 
2SA 715 1.40 
2SA 719 .70 
2SA 720 .70 
2SA 721 .70 
2SA 725 .59 
2SA 728 .59 
2SA 733 .59 
2SA 740 2.65 
2SA 744 3.70 
2SA 745R 4.40 
2SA 747 5.80 
2SA 750 .59 
2SA 756 3.40 
2SA 758 5.80 
2SA 774 .59 
2SA 777 1.10 
2SA 798 
2SA 814 

2SD 358 
2SD 360 
2SD 382 
2SD 388 
280 424 
250 427 
2SD 525 
2SD 526 
2SD 555A 
2SD 610 

FET 
23K 19 
2SK 30 
2SK 33 
2SK 34 
2SK 40 
2SK 49 
2SK 55 
2SK 68 
3SK 22 
33K 35 
3SK 39 
3SK 40 
3SK 41 
3SK 45 
MK 10 

IC 

AN 2140 
AN 315 
BA 511 
BA 521 
HA 1151 
LA 4400 
TA 7045M 
SN 7400 
SN 7490 
TA 7055P 
TA 7060P 
TA 7061AP 
TA 7082 
TA 7205P 
TA 7310P 
UPC 592H2 
PLL 02A 

1.30 
1.20 
1.40 
3.40 
8.50 
2.80 
1.80 
1.10 
8.60 
1.90 

1.80 
.90 

1.10 
1.10 
.70 

1.30 
1.30 
1.30 
2.55 
2.25 
2.25 
2.25 
2.50 
2.50 
2.00 

3.40 
3.70 
3.40 
3.70 
3.70 
3.70 
3.00 

.19 

.60 
3.00 
1.60 
1.90 
1.90 
3.90 
3.95 
1.60 
8.80 

IMMEDIATE DELIVERY WITHIN 48 HOURS 
ON ALL TRANSISTORS IN STOCK 

Minimum order $5.00 Ohio residents add 4% sales fax. 
Add $1.00 postage and handling. Quantify discount prices. 

ASK FOR OUR COMPLETE PRICE LIST 
MANUFACTURER INQUIRIES WELCOMED 

All Parts Guaranteed Against Factory Defects 

FUJI -SVEA ENTERPRISE 
Dept. Radio Electronics 

P.O. Box 40325 
Cincinnati, OH 45240 

(513)874 -0220 
874 -0223 

CIRCLE 29 ON FREE INFORMATION CARD 

WANTED. 
Courageous people to work for no pay. Frequently the hours and 
conditions are inconvenient or difficult. Occasionally even dan- 
gerous. No reward, beyond the gratitude of the people you help. 
Apply at your local Red Cross Chapter. 

Red Cross., The Good Neighbor. 

Are 

New 
Lambda 
Series from 
SpeakerKit 
Featuring the 
newest Philips and 
Electro -Voice drivers 
with computer- assisted 
crossover design. 
Outstanding quality at a 
surprisingly affordable price. 
Assemble it yourself. 
Write for details. 

SpeakerKit 
Box 12RE, Route 2, Menomonie, WI 54751 

Y .-. 40, 

RESISTORS 
Q nA Won 5%Cu,bunhIm l9otnarAvoltse 8 

ro brnd New O E M 9uoliiy ..... 
7 Ps 

10.12 15 18 22 27 33 39 47 56 68 82 rs 
- 100120 150 180 220 270 330 390 470 560 680 820 
161261561.86 22K276336 39647656668682K 

106 12K 156 186 22K 271.336 39K 47K 56K 68K 82K 
100K 1206 1506 1806 720K 2 ".'. 330K 390K 470K .`50K 680K 820K IM 

Mini Toggle Switches 8/$6.50 or 50.90 each 
Dry Etchant, just add water. 
4 packets -each makes 1 qt. $3.95 
Many other items: Ca 1c. Keyboards, Transistors, 
Diodes, Roms, Roms, and many more MOS I.C.'s. 

Send $0.25 for flyer to 
SEND CHECK \ 

I \ l'I H I k().\I\ (' 
OR MONS ORDER L l' 1'. -. Illtii 

INDIANA RE$ Il.iiin II. ItI rl. 
ADD 4% . i 

I1i:11.!11 

ADD 100 

SHIPPING a 
HANDLING 

Independent News Company, Inc. is 
pleased to announce a Retail Display Plan 
available to all retailers interested in earn- 
ing a display allowance on Radio-Electron- 
ics magazine and who purchase the mag- 
azines from suppliers other than Indepen- 
dent 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 fulfillment 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 subse- 
quent 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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RESISTORS ONLY 

ÓSsSORTÉD 
KIT 

79c 
RR -077 

Less Than 
10 Each 

01/4-1/2, 1 Watt 
Resistors 

40-MINUTE BLANK 
TAPE 

Reg.)W 
TA-907 c 

Designed for Music 
Reproduction 

*Erased Never Used 

BATTERY 
MI -CAD RECHARGEABLE 

"AA" PEM -LITE CELL 

illll 
6A 341 

EACH 
1.2 Volt 
Made By 3 Famous 
Manufacturers 

CASSETTES 
TA-879 

NICKEL c omium 
BTERY 

L°W 75 
ATPACKS 

AS 

REG. 4t 
60-Minute 

Blank 

Standard Penlight Size 
'Rechargeable Over & Over 
p M" Bats. Pack 2.4 Volts 
RA-359 ........... E. 2.00 

3- "AA" Bait. Pack 3.6 Volts 

-"AA" Batt. Pock 4.8 Volts 
BA -3M . Ea. 4.00 

AUTO RADIO 
PUSHBUTTON "m 

AU-580 

1O99 
*Mounts In or Under -Dash 
Has Volume, Tone and 
Manual Tuning Controls 

012 VDC Negative Ground 

mono Fm -am RECEIVER CHASSIS 

99 RA-573 

Mono Phono Input 
AM -FM Antennas 
Tape Output Head Phone Jack 
For 11 -12 VDC Operation 
Stereo Version of Above 
RA-574 9.99 

2" Pm 
SPEAKER7 90 

2/1.50 SS-295 

'Replacement 
for Radios, Re- 
corders, Etc. 

.8 to 10 Ohms 
Impedance 

8 OHM EARPHONES 

PH-405 

49c 
Waste 

in 677 Cat. 
'Pkg. of 4 
"Earphones 
Without Plugs 

SMOKE "ums &GAS 
.M 646 

14'9 19.99 

Protects Your Farn ly 
From Fire & Smoke 

Loud Horn Warnin 

VHF -Am PORTABLE 
3- CHANNEL RECEIVER 

RA -422 Was 
in 677 Cat. 

99 
*Hear (Hi -VHF 150-175 mHz) 

Police, Weather, Firs, Aore! 
*luny! Quantities Liiri sd 
Just Install Crystals Needed 
9V Battery Included 
XM577.Crystals ... E1.129 

osOla,. 
S. FORGE ST. 

DEPT. L-5 AKRON, OHIO 44327 
260 S. FORGE ST. 

DEPT. L -5 AKRON, OHIO 44327 

NAME 
ADDRESS 
CITY 

QTY 

STATE 

SM # DESCRIPTION 

ZIP 
PRICE EA TOTAL 

EXPERIMENTER'S 
WIDGET CAMERA 

SHUTTER ASSEMBLY 

9' 
Photo Cell, Resis- 
tors, Capacitor 

*Electronic Shutter 
for Camera 

CB 010 ft TOR 
CONVERTER CHA NI' dELS 

1 TH ,l 23 

CB-417 

L;' ,rtSAM 

A y adio to 
C9 )nitor 

"For - Iffic & 
R. x: Condi- 
tkxi 'aborts 

VOLUME CONTROLS 
Pkg. of 12 ONLY 

9' 
'Various 
Diameters 
& Lengths 

*Some Have 
Switches 

HARDWARE MIT 
1 POUND 

Reg.-71)<EA. 

699 
DISAPPEAIIING 

"FLIP-IFL.OP" 

Am1MÑ AA-010 

MOUNT 
Cono al Your 
AntErrc'a 

*Install.: In Min- 
utes W !bout .K Tools 

40 TERMINAL 
STRIPS 

501 r69 REG. 

Ass 1 LE ngths 
and Vr,rious 
Numb .r of 
TerrTrirr 71 Sol- 
der ,: s 

XM-501 

50 -PC. LOW VOLT GE 

CAPACITOR KIT 
CD-4_ 7 

Large Assortment 
of Screws, Washers, 
Nuts, Bolts, Etc. 

Big 5 Ib. Version. Wt. 5 lbs 
HW -181. Reg. 1 00 

RI:G. 

*Axial and Raclicll 
Lead Types 

Low Voltage, I- gh 
Capacity Types 
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DON'T MISS ANY 
Get every single issue of Radio -Electronics 
delivered right to your door, and before it 
appears on the newsstand. Use this cou- 
pon and subscribe now. 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 

name (please print) 

address 

city state zip code 

check offer preferred 
1 Year -12 issues ONLY $8.75 

2 Years -24 issues SAVE MORE $16.50 

(You save $7.50 over newsstand) 

El 3 Years -36 issues GREATER SAVINGS $24.50 

(You save $11.50 over newsstand prices) 

Payment enclosed Bill Me 

Check here if this is a new subscription 

Check here if you are extending or renewing 

your subscription 

Canada same as U.S.A. Extra Post- 
age: Pan American $1.50 per year, 
all other foreign $2.00 per year. 

40J7 

FIND BREAK IN HEATING WIRE 
I've got a tough job. I need to find the 

break in a radiant heating wire embedded 
in the ceiling of a kitchen. If I can do this, I 
can get into it from above and splice it. 
How can this be located. -G.H. Rossville, 
GA. 

There's one way. Disconnect the heat- 
ing wire completely and connect the out- 
put of an audio signal -generator to one 
end. Rig up some kind of pickup device. 
I've done this with an old G -E magnetic 
phono cartridge! Connect this to a power 
audio -amplifier using shielded wire. 

Now run the pickup over the ceiling 
and you should be able to hear the audio 
signal when you get close to it. When you 
get to the break, the signal will drop off. 
Mark this point. For a double -check, 
hook the signal generator to the other end 
of the wire, and then trace it out. I found 
a thermostat wire like this. I built it into 
my office and then forgot where it was! 

BREAKER TRIPPING 
The customer complained about inter- 

mittent circuit- breaker tripping on this 
RCA CTC -46H chassis. At his home we 
found the breaker tripped and SCR 101 

shorted. We took the chassis to the shop, 
replaced this, and hooked it up to our test 
jig. 

We got a loud squeal, with a full hori- 
zontal sweep, but a big foldover taking up 

about two -thirds of the screen. We have 
been through the power supply and so far 
have come up dry. Reducing the line 
voltage doesn't help now, although it did 
for a while. I'm enclosing a list of the 
things we checked. Hope you can make 
more sense out of itl -K.J., Maurertown, 
VA 

After all of the things you've checked, 
there's not much left! A crystal -ball diag- 
nosis: You seem to have plenty of output, 
but the output also seems to have no 
control! Here's something you can try 
from another technician with a similar 
problem. He ran a lot of tests, including 
one on the regulator transformer, T2. He 
found it seemed to be good and replaced 
it. This fixed the thing. Since the regu- 
lator transformer does most of the work 
in "control" functions try it and see. I 

hope it works! 

POWER TRANSFORMER 
I need a power transformer for my 

Jackson TVG -2 signal generator. Where 
can I get one ? -A.H., Diamond, MO. 

We're in luck. I have a schematic of 
the Jackson TVG -2, but no voltage read- 
ings. I also have a service manual that 
gives them! This is a stock power trans- 
former- 310 -volts RMS each side the 
center tap of at about 50 -75 mA; 6.3 -volt 
heater winding at 2.0 amps. Try a Triad 
R105B or Stancor P -6358. 

ADVA 
KIT $1195 
ASSEMBLED $17.95 
ADD $1.25 FOR 

POSTAGE /HANDLING 

VARIABLE POWER SUPPLY 
Continuously Variable from 2V to over 15V 
Short -Circuit Proof 
Typical Regulation of 0.1% 
Electronic Current Limiting at 300mA 
Very Low Output Ripple 
Fiberglass PC Board Mounts All Components 
Assemble in about One Hour 
Makes a Great Bench or Lab Power Supply 
Includes All Components except Case and Meters 

OTHER ADVA KITS: 

LOGIC PROBE KIT -Use with CMOS. TTL, DTI. AIL. HTL. HiNIL end most MOS 

Buih.ln protection against polarity revers. and overvoltage. Draws only a few mA from circuit 
under test. Dual LED readout. Complete kit includes case and dip leads. ONLY $7.86 
FIXED REGULATED POWER SUPPLY KITS- Shon<ircuit proof with thermal current 
limiti Compact size end typical reguletion of 0.5% make these Meal for most ng. é electron 
projects. Available for 6V @ 500mA. 6V @ 500mA. BV @ 500mA. 12V @ 4OO, A. 15V @ 

300mÁ. Specify voltage when ordering. $8.95 act. 

Thew easy- tp.essemme kits Mclude all components. complete detailed inatructions and plated 
fiberglass PC boards. Power supply kits do not include case or meters. Add S1.25 per kit for 
Postage and 5,00109. 

tMAIL NOW! FREE DATA SHEETS supplied with many items from this ad. FREE ON 
REOUEST -741 Op Amp with every order of S5 or more -749 Dual Op Amp or two EIDO 
FET's with every order of S10 or more. postmarked prior to 12/31/770o, free item per order. 
ORDER TODAY -All awns subject to prior sale and prices subject to Menge without notice. 
All Hems are new vrplus parts -160% functionally tested. 
WRITE FOR FREE CATALOG 077 offering ova, 700 semiconductors carried m stook. 
Send 135 stamp. 

TERMS: Send check or money order (US_ funds. 0th order. Add 5% postage for U.S., 

Caned. and Mexico. 51 .00 handling Marge on orders under SI0. Calif residents add 6% sales 

tea. Foreign orders add 10% postage. COD orders -add 51.00 service Marge. 

MORE SPECIALS: 
RC4195DN 515V @ 50mA VOLTAGE REGULATOR IC. Very easy to 

m. Makes a neat Highly Regulated 015V Supply for OP AMP's, etc. 
Requires only unregulated DC (18 -30V) and 2 bypass capacitors. 
With Data Sheet and Schematics. 8.pin mDIP $1.25 

R C4136 Quad 741 Low-Noise Op Amp mDIP $0.95 
LM1304 FM Multiplex Stereo Demodulator DIP 0.99 
LM2111 FM IF Subsystem (IF Amp, Dist., Limiter) DIP 0.99 
1N6263 Hot Carrier Diode 0.4V @ 1mA 0.1ns DO -35 1.00 
ZENERS -Specify Voltage 3.3, 3.9, 4.3, 5.1, 6.8, 8.2 400mW 4 /$1.00 

9.1, 10, 12, 15, 16, 18, 20, 22, 24, 27, or 33V I 10 %1 1 Watt 3/$1.00 

MONEY -BACK GUARANTEE 
ALL TESTED AND GUARANTEED 

ELECTRONICS 
BOX 4181 EN, WOODSIDE, CA 94062 
Tel. (415) 851 -0455 

FREE 
DIODES 
2ENERS 6 
RECTIFIERS 
111456 to 

831 15458 
15413 to 

631 3468 
11046 ta 

1N1 
431 

59 
I5914' 1631 
3962 to 
18914 

153064 Bm 
153600 831 

1444001' 1231 
I114002 1231 
154603 I2/51 
184004 1231 
154001 1031 
194006 1031 
1114007 1031 
154148 1631 
I44150 2631 
1114370 to 

Lf1 154312 
154454 1631 
34728 to 

331 154753 
1116231 to 

4/S1 
155236 

SARG CT 0 RO 

1115135 to 

155144 
05144MHa 
F7 432M3 

MV830 ta 
140832 
MV1fi20to 
MV1B34 
MV/666 to 
MV1B12 
1.102201 to 
MV2205 

S2 

S5 

51 

SI 

SI 

52 

S1 

TRANSISTORS 

21006 50.24 
25118 .24 
211720 .4f 
25918 331 
251613 00.29 
251711 .29 

251890 .35 
2111893 .38 

252219 .24 
252222 5/51 
252222A 5/S1 

2112369 5/S1 

2112606 to 
32 

252609 
252905 50.24 
2112906A .24 
2N2907 5/S1 

253553 51.50 
253563 8/SI 
2113564 4/S1 

253565 to Bnl 
203558 
253638 6/S1 

253538A 5/S1 

253641 5/S1 

293642 531 
253643 6/S1 

253644 431 
253648 431 
293698 to 3/5, 
203650 
253691 to 

0/SI 
253654 
2113821 50.85 
2113822 10 
253823 .40 

2113586 .75 
2113903 to. 

6/SI 
253905 
253919 55.00 

2113922 5.00 
253954 220 
253959 1.16 
203970 1.00 

TRANSISTORS 

2114091 331 
254092 50.15 
2144121 131 
234122 131 
294124 531 
204248 531 
254249 531 
204250 431 
204274 531 
254302 50.29 
254303 29 

254338 51 

254360M 2/S1 
2114391 SI 

204352 50.90 
254416 2/51 
2544160 50.55 
254856 to 
SNOW 
244881E 2/SI 
204868E 2/S1 
254551 52.50 
254898 SI 

2N4965 1/S1 

255087 4/51 
255055 431 
255126 to 
255135 
255138 5/S1 

2115138 5/SI 
205163 3/S1 

255191 55.00 
255199 2.50 

2M5110 3/51 
255308 231 
255397 21.55 
2115432 1.90 

2115457 331 
213458 50.38 
255484 1n1 
2115486 2/S1 

2115541 53.00 
2115544 2.50 
2115561 12.00 

51 

/s1 

IC or FET's WITH 
$5 & $10 ORDERS.t 
DATA SHEETS 
WITH MANY ITEMS. 

TRANSISTORS 

205635 231 
2115640 2/S1 
CP643 54.05 
CP8501 55.00 
CP851 54.00 
BIOS 4/S1 
E101 3/S1 

E102 3/51 
E115 3/S1 
MPF102to 

331 
MPF104 
MPF112 4/S1 
MPS6515 3/51 
SE1001 4/21 
5E1052 4/n 
5E2001 4/S1 

552002 4/51 
SE5001 to 

3/St 5E500] 
5E5020 53.00 
21573 to 

3/S, 
21575 

DIGITAL IC's 
MM5733 $2.95 
551400M 26 
593410N .14 
5014209 .10 
3144ON .15 

S111451N .I5 
SN7413N .36 
S57476N .48 
5N147811 .35 
557492M .44 

LINEAR IC's 
LM100H 51.50 
LM301AN .21 

LM307H .21 
LM308N .B5 

LM309K .94 

1M]11N .95 

LM12OK-5 1.35 

LM320K'12 1.35 
LM320K.15 1.35 

LINEAR IC's 

LM343.5 5110 
1M3402.5 110 

1.20 
1.20 
1.20 
1.20 

.55 
2.50 
1.29 
2/S1 

50.90 
25 
19 

231 
3/SI 

51.00 
331 
431 
a4 
.65 

148G OIP 15 
MCI DIP 1.00 
1144CPmDIP .80 
LM1304N 1.15 
LM145810 3/S1 
1M211111 51A0 
XR2556CP 1.55 
21400E 1.95 

CA3028A 1.15 
CA3046 .94 
1M301551 I.45 
CA3056' .62 

LM38005 .55 
5C41940 160 
O 041943' 2.50 
11041950N' 1.25 
11CA195TK 225 
31425005 2.00 
RC465110N .55 
N5566V .85 

N5558V .50 
/iA110505 1.25 
8038 010 3.15 
0M15452 .19 

INUITS 
1.14402.12 
LM340T.15 
LM340T.24 
LM378N 
LM317N 
LM3SON 

S E555V' 
NE556A 
1M109CN 
LM105CN 
1.1672311 

LM123N 
1.1573511 

13741011 
LM741CN' 
LM141CN14 
LM147CN 

4, *SUPER SPECIALS: A 
1N34 Germanium Diode 
1N914 100V /10mA Diode 
104001 50V /1A Rectifier 
1N415430V 10914 
BR1 $0V %A Bridge Rec 
2N2222 NPN Transistor 
2N2907 PNP Transistor 
203055 Power Xistor 10A 
2N3904 NPN Amp /Sw 13100 

2N3906 PNP AmP /Sw 0100 
CP650 Power FET 1%Amp 

10/51 
20/$1 
15/$1 
25/51 
4/$1 
6/$1 
6/$1 

$0.75 
6/$1 
6/$1 

$5 

FSA2501M Diode Array 2/$1 
MPF102 200MHz RF Amp 3/$1 
40673 MOSF ET RF Amp $1.75 
LM324 Quad 741 Op Amp ,94 
LM376 Pos Volt Reg mDIP .55 
NE555 Timer mDIP 38 
LM723 2 -37V Reg DIP 3/51 
LM741 Comp Op Amp mDIP 6/$1 
LM1458 Dual 741 mDIP 3/$1 
CA3086 5 Trans Array DIP .62 
RCA29 Pwr Xìstor 1A 30W .70 

R F391 RF Power Amp Transistor 10 -25W @ 3 -30MHz TO -3 

555X Timer 15s -lhr Different pinout rom 555 (w /data) 
RC4194TK Dual Tracking Regulator 50.2 to 30V @ 200mÁ TO -66 
RC4195TK Dual Tracking Regulator 115V @ 100mA (TO -661 
8038 Waveform Generator' fl A Wave With Circuits & Data 

$5.00 
3/$1 

52.50 
$2.25 
$3.75 
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Watch for our supermarket bargains each month! 

OOOHEW 

BARGAINS OF 
THE MONTH 

RCA Nigh quality 
"POCKET" VOM 

1000 ohms per volt 
Model WV -539A. Feature. 
1% precision, nts 

diode protected ,s against 
burnout. Measures DC volts 
0.15- 160 -1000; AC volts 
0 -15- 150.1000; DC current 
0- 150ma: resistance X1000. 
Sensitivity 1000 ohms/volt 
AC -DC. Uses pentue Bell. 
not included. Sise 2x 
31/2 n l.'s". tot. 5 os.. 
Cal. Ns. 11 

$5.50 TV GAME 
N JOY STICK 

Includes four 100K pots 
For TV computer ;ie= 
t g! l t.2 x o. With 
1" handle. W't, ß z, 
C.t. Nell * 

%POLY PARS "CHIPS" 
AWAY IC PRICES! 

400 Order Cat. No. 1154048 and Type No. 
Type sal. 
ICM7205 Stopwatch $14.95 
AV3-8500.1 St. TV Cames 9.9S 
MM5330 At o ODD. DVM 4.95 
80380 Volt Control oec 4.95 
052376 Encoder ROM BCD . 6.95 
950900C 350 MN. Premolar 8.88 
MC14410 Touch Tone Encoder 9.95 
Mk2002P Char. Con. (2513 .eu.l1 3.95 
72074/7208 Freeeeecy Counter, pair 29.95 
ICM7107 3!', Digit DPM 12.50 
MMS318 Alarm Clack 2.95 
80804 Micron. 14.95 
1702A Erasable PROM 4.95 

72708 8K EPROM .22.88 
ì21O2.1 1K RAM 1.39 

DIP Reg. $1.69 ea. 

Switches .heat 
CN. N.. wl_MS $1 .00 l 

711 e' e ...Id m - blol. 011R]ó ] each Too You i me. 
011 them when 

v 

110 > All 

011m]877 
011 SPST. fits 1,1 -ton DIP 

,Ikea. W't. I -or. ,QI IwZN7 7 .. 

11 

0.4" 
LED 
Digits! 

2995 

THE 

POLY PAKS °rCIRLHA LP :GES' 
ELECTRONIC 

DISCOUNT SUPERMARKET 
NOV 77 RADIO ELECTRONICS SPE.IALS 

312 IT OPEN FACE DPM 
Dual Range! DICI IAL PANLL MLII k 

0-2V, 0-200mV 
KitL u t t l - l ' UR ICE ANYWHERE ... other. have . 

e 1!..;.:.. U,.plxyt DC voltage In :l t_ d.giOs, at oil 
it* furac>'! 5linus oi.n automaUruliy AinplaYe «x \ locht. Nigh npot Impedance, 1811 megnhm.. Cse rtr'11- . ' iatert 510S-1.ST circuitry. 171071. assemble. in 

Aut mslir e Ing. Voltage range n lertnhl. - \,11c. er , r mp. lbutli nets supplied, 
( }` , n¢ti,.¢ u.r. l',' ! 

n 
'r-,:`duts, It', Aa 11 otherr 

L 
.. çt'lll'. Size ;111 

L Cl .. N.,. 11R 4041 DPMKIt Wt I I oar. .29.95 
Cet. No. 11114042 DPM Wired .. 39.95 

''-; Cat. No. 11114038 7107 CMP 15.95 

Arenaion il TOUCH -TONE e 50 HAHA` rh.,.' 
ENCODER KIT mohde or Portable rat c 

includes: ('hnotrire touch 
one pad. klntnrnm "tic- Huy 'err' separately 
14.110 chip. A all romp.- o ilR3382 Touch Tone IC MC14410P S6 
ants necessary. with, Pt' o 11113149 12 Key -leather t uch keyboard 6 

hoard. 
n rs 

lr ROD rryntxl. O 1103635 1.00 MHz Crystal 5 
Wt. A uso.Cot. Na. 1183383 Autopatch PC Board 7 

ECC INDUSTRIAL 

SPEED 
CONTROL 
3 FOR $595 
S16. 2 
A a6 Ram. Rated at 1200 matte. a eldiemMe .bort for controlling many e1.cMW 44414.1141 
device.. tally controls speed. of l.tek A Ls breh 
typ motor., etc. Built with Mars duty al me 4m Om.- 
lag. Cooplet. w k with eat.rnal pot. lo restate 
speed 
wlae for 15VAC 60 cycles, and Item to r -tatous. 
10/82 mounting crud. Outperform. our Embus sane 
oat. With hookup diagram. Use as tenter. are OM- 
troller too. Wt. 2 IM. CM. No I ARUM 

Col. Ne.11N4011153.95 

S GIGAHERTZ 
MICROWAVE POWER TRA-4SISTOR 

RAMS lake te! High frequency. high 1 r SPX. 
and mount Th -125 rase. Perfect for 11 i mirm- 

communication. gear. . dis. ep i n 
:`, .,!d /Anted leads. end - stud for heat sin. t. Barat. 

- \. lue 20.200. Ir at 500 mon. pnw.s -isipation 
Two emitter Mod, Tolte SDI04: 2 sea. 

Great for Light Shows, ! trobes, 
Light Displays. 

Slide Pre ¡actor! 
Wor- many 
Bile our 
asti a price. 

W c2 angle 
focu it i lens! 

44C ten. 
cooled motor 
sude, eerily 
Into modular 
cabinet 

C 

%UIi11 k 
TAPE 

TRANSPORT 
69C n E CH ófor $250 

vn 

S ° ShN14. 1295 
e..amr Ü 

SPECTROL 
"SKINNY- TRIMS" ' aqua r'. l 11RIh63 25 Turn upright. type 64 .haft, 20'. inl re, 1 - . 11113864 25 Turn flat. type 64 PClt. Cer O «t constructor. 

L,11 R3060 Single torn ft.,.(VP. 63 I'-,u Order by .rat. No. xnrr . erIIWe N ell eypa aH.N. I. Ir. 

[acetient replacement , r 
design your goalie 
tape system! Autr ati 
manual track selection 
program indicator lig 
Player shut. o0 outo, 
rally when lane in 

moved. Bout-i0 low -d, 
tins Preamp and wow 1.. 
Motor. With input l n 
rablet Require. eat. 
power supply. With ins.- 

nne . Size ft x 6 
Wt. 4 lb.. C.t. Ne11 R 3010 

AGB" 
POWER 
SUPPLY 

.ALSIel 

Nt 7. iir.a 
I 3 AMPS 

$16.88 16.88 'dent 
for l'B r. Clam Ida. 

tape der ka fi m re! Hudern 
r,rhlnet, 41 : x 

[J 4 AMPS With on /oll switch, LED 
lamp. hallt-m circuit break - 

7.r ihI. 
1Ca 

l. 
V AC 

e ° 34, 2 
Nl. 

Completely 
wired 

BARREL KIT -203 
CALCULATOR 
KEYBOARDS 
10 for $1.9 
1'. trece 20 -key, d func- 
tion t 

r 
idiro- Iu. gise -away. Wt. 11 osa 

ss 
Cat. No. 11R 3324 Pa., Wt. N 11R7043 

KIT :221 /) KIT #221 SOUND TRIGGERS If IC SOCKETS 
8 for 
$1.98 

B KIT 1191 
LINE CORDS 

8 for 
100's 

1.98/ 
Ddwer use.' 

eavy -duty. 6 -ft. long..? 
gag.. White v el insl 
'i-n A molded plu , Wt. S 

3 for 1. 
$1.98 

Nand clap" sensitisesCrys- 
tal mike amplifier, triggers 
SCR. Use for alarme, etc! 
Wt. 6 on.. Ne. 11R 3025 

Mfr unload.' 
four 18 -pin. 
lo- prote.. N.. 

DIGIT 
KIT :200 

5 for 51.9 8 / 7/ 
Barrels and Morat aniF no 
time to tent. Calculator end 
driver hint Mneth 
on hark. Wt. 6 Drell 

.poli 

KIT 1206 
INI BLOCK 

CAPACITORS 

'SO for $1.98 
U'nbeliev'able' Worth 850. 
Roth precision ubmini 

W for all apolitatio.. 
Wt. 3 ore. N.. 11 

leb 
Four 1 pin, 
Solder teil, IIRIll 

5 IN 1 PROJECT -ALL 

SLIDE PROJECTORS 1!50 
a stu> 1 -ejector- 

: ex barer tea High 
n I 

wait 
i, I n.m ,e. gal we Inserted 

100 
d reovedu 

bulb. 35mm 
If a y duty 

slide. 
bakellt 

b inserted 
ey 

hamm ,tone finish. Denis `your bus -et light 
show. i're n Xenon Oath tube and make de ta light. 12 VDC '0 3 Amps output Many other uses too n us to m ie: 11 s Regulated. Continuous duty s t1: ". wt ., 5 Ibe. Cat.oNo. 11ß351C ` 

KIT #264 iii l E! BRIDGES! KID : I 70 
PRE- CUT4N'TINNED 2O for // MOOKU WIRE -) 1. 

. 2001enorthe$411 $1.88'x' 
Braadbeuden oOs, 

the boa 2 tons ,l 4, 10 

ire, precut into 4- to 8- hridRe25Hnw [o ., don't lengths. Amt, color plastic know-. Untested nn hnbh >. Jerkete. Wt. 12 oz.. 200 tai '. Mn. L 44032 1t. xppn,r. Mo. 11 ß19N - "r" 
BARREL RIT:27 NIT 'g 
SHIELDED CABLE HALF INCH X40 f{ $1,98 READOUTS 

II-NI 'IStI Y(J1 'RS6I.I 

EXCLUSI, 
1 GUARANTEED 

50 %YIELD ON ì 9 ii UNTESTED 

E KIT 0244 - e4RR 0 
17otw - 4'' .EC KA 
ROMS \t\ " 1 r 

S 

3for$1. 11TH! 

Hobby fallout. of the fa- 
111 KiJi mn Dle program - 

able ROM. 2048 bit. 
Cat. Ne, 1111]172 ree 

IB KIT :201 BARREL KIT :15 
'sV INDICATORS ¡,i( 10 AMP INLINE 
w /leads ((y BRIDGES 

15 for $1.98 M 20 for $1 98 
F tory dumped in rreler 

Test lamp manufacturer We can't test , but for 
dumps inventory! Worth the price you can't go 
69e ea. Like [rain -o- wheel, wrong 

No. 
Hobby. Wt. 8 nos. 

Cat. No. 1111 7829 @ebb, Cat No. 11 

tor mike,, sterei,... 1 -coed. 
plus shield. 22 ga. vinyl 
Jacket. Wt. 1 lb. 
C.4 Ne. 111a77 

15 for$1.9 
Prom factory t In- 
ludes ralrob:l, SD -500 

607'. I lR .4111 

KIT :102 
GEARS 

40 for 
$1.98 

Wide varieto of sire. to 
3. gears for he mechan- 
ical gem train hobbyists. 
Wt. 10 osa. No. I1R3427 

BARREL KIT '.I 
400 PARTS -, 

$1.98 i 
mrlude red cam, 
diodes. IC's. fo 1 ' work, 
some PC boar pumped 
into barrels b, -- -torie. 
100% materiel. St. 12 oso. 
Cat. Ne. 111131.1 

BARREL KIT :18 
i4 METAL FILM 

150 for 
$1.98 

100°' metal film Tenle 
tors. Long leads 

BARREL KIT :182 
JUMBO RED LEDS 
15 for $1.98 
100 '". material. user can- 
cellation from ' factory 
dumps. :IV 10 mils. For 
loo'. of p- pieets, red lens. 
Cat. Ne.11 

BARREL KIT #153 
MINI TRIM POTSI 
30 for I on 

$1.98 
Asst, value. 100 to 1 meg 
Whet buy. Single turn. 1 W. Wt. 6 on. 1143345 

RIT :1st. KIT 213 
HOBBY VOLTAGE PANEL SWITCH[ 
REGULATORS 30 for 
10 for $1.98 (.."---4$1.98 9 on., 
L51-109K TO -:1 barreled. Did You hear of OAK? An. 
bol by the pound. but 'h/ other cups 

r, 
aker barrelled 

wanIx to check ? Your all types ofrotaries, elec. 
gain. ISt. 20 nr..11113330 trie. slides. etc. 1IR3248 

KIT :128 
MINI -DIP IC'S 

100 for $1.98 
741's, L380, 703, 660, 
666. who knows? Factory 
mixed. you teat. Untested 

d hobby. Wt. 1 lb. 
COL N.. 11R3245 

KIT t 1 
AXIAL ELECT RCì 
40 for___AC 
$1.98 

Asst. r..p; _. s and 
vol Oser.. Cat- Ne 11111227 

KIT #124 
UPRIGHT [LECTROS 
40 for 
$1.98 

lmf to lOOmf 
1 

n mixture 
M voltages. t 00% marked 

good. 1183229 

KIT #7 
N AT. IC 
100 for $1.98 
Hobby and untested. factory 
mixed In barrels. Linear., 
7400's, ROMS. DTL'S, reg- 

clock and calculator 
hips and more W'1 12 s. 

Cat. No. I1ß2860 

KIT #113 
MOLEX too %sit, 
SOCKETS gond 

150 for cI.Nn s1.98 1181144 
Calculator maker dii u,' 
gut zillion of 'ern 

'BARRIL KIT #ss,` 
MOBBY LEDS I . 

KIT :108 KIT #104 
TERMINAL STRIPS SLIDE VOLUME 
100 for $1.98 CONTROLS 
W .1.. :,..1 of , road steel 10 for 

,. horn r' "1 contact $1.98 
11p. 

connectors.. 
mnufacturers 

barrel dump ie liar lain Catlin I1R3057 
WO. 1 Ib.Cat.Ne11 R 3136 
BARREL KIT :63 7 BARREL KIT :71 LM -340T VOLTAGE CAPACITOR SPECIAL 

40 for $1. REGULATORS 100 CS. 115 for $1.98 pcs. 
WOW! Top U.S.A. maker y.i.. 

rt 
reieeto, hobby. vas 

dump. discrete. In barrels. eticrejects May include 
Hobby and untested. Um- 5, 6. 12. 15. IA or 24 
able yield 50 S or better! volts. 70 -220 power tab. 
W't. 4 oar. Cat. No 11 t 4 axe. Can.11R2435 

KIT :101 
RESISTOR SPECIAL 
200 for 
$1.98 =1Vmw 

IT #95 
PHOTO ELECTRIC I 

CELLS 
10 for $1.98 

Include.: 1 

Amt. CE types. CDS typo.. 
/e, 1/a 1. 2- Mined by factory. Big Jo wetter.. carbon. 8 e. for s to separate. 100 Cr 

100 'k good. 11R 3054 
o 

good. Ca1.Ne. I1RtO$2 

B ARREL KIT sf 
HALF WATTERZ 
200 for $1.98 
Resistor factor l ed ta 
tool Y by miar, rn0 
b1 

r -coded .:ls In 
ayal. But ala- a there. 

4 054103044 treteed 

mica., m Ideda, woeirs, 
ceramics. iecn MC. Nifty 
100 %good Cask. 11R 77311 

KIT MI 
2 W 

100 for $1.98 $1.98 1 
Su lier. t 

good. Finest cab made. As 
barrel Pn throw 'em in the bee bought 10 Mues 

All It's l.N gold mine. from óatoa, mired 
All markedGLMa31R277II s!I guod..CaLM..l1R272 

KIT :61 
POLYSTYRENE CA 
100 for ,tg! 

KIT :II 
SLIDE SWITCI- 

30 for $1,91W 
All -hat., 

.e, 

a 

s so- 
cet. 1- 

hap 
Oak ft :0's of 

switching project 
CaLN4.I1R2728+ae bgood 

B ARREL KIT :39 
HOBBY NPR POWER 
TRANSISTORS 
15 for $1.98 
Factor' fallout. and "off 
pec" TO-3 Powere. 100% 
hobby. no opens. no horte. 
\V1 1 Ih, Cat No.11R2917 

B L KIT #31 
M IC 
RESISTORS -yl 
100 for $ .98 

Made mostly 'y Coring. 
the finest for de. 
Mostly 1/a 

e 
1 % ro 

5% toL barrel of 
Values, Cat- Ne- 1111209 

KIT :10 
PREFORMED 
RESISTORS 
200 for $1.98 

':it t «r. Iur ou 
IOU. 11, 1011 err :. io Prefored, for P( ur. 

Hwy 1113.08100 % good HixeJ veluem touII1Rjnos 

KIT :27 KIT :241 KIT :20 
PREFORMED DISCS PLASTIC TRANSISTORS LONG LEAD DISCS 
150 for 51 98r i 

100 for 
$1.98 

Untested end hobby teasels- $1.98 Ili -k fr halé i /of ton. TO -' tala- Prim «, 
but he dumped in her- 32 IaTO -lm., st. 

2S n m hero, (04 1100 le 
..r. tt! ..z. 11Rí2804 Cat. lIR2IIf100 %tow 

RIT #3 
DIPPED MYLIRI 
80 for $1.a 
Finest - .peel's made 
piny finish. Ima.,a, facto 
ry domino. 'em etrrels . 

Cat.N6111121s7 1/? I goad 

BARREL KIT :14 
PRECISION 
RESISTOR! 

200 for 
$1.98 

Marked and unmarked t/e. w 
s, 2 at .N.11R2428 

VOLUME 
KIT :7 

L' 

30 for QL. " . 
e9 

8p 
100-% 

a duals. 
truof 

univo,, styler. big ones - 
n :Il m -. Cat. 1182421 

1N41411/11974 - 
SWITCHING DIODES 
100 for $1.98 

abodes the 
it. 

BARREL KIT :1 
DIP IC' 

75 for $1.98 
Marked 14 and 16 pin dips. 
may Include gate.. fltp- 
flops. sari , Cau6tern. 
who know.? Untested, hob. C.1.Ne.1IR2418 Untested.. by. Wt. la oe '1113415 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Ma s. (617) 245.3829 
Retail: 16.18 Del Carm ne St., Wakefield, 

POLY PAKS 
S.AL!: r 

Send for FRk c 
Fall- Winter CAT*J Aa 

C- O.D.'s III Y 

BE PH(tEED P.O. BOX 942R LYNNFIELD, MA. 01940 

Poly Pakt Inca Wakefield, Mass., U.S.A. 1977 

CIRCLE 39 ON FREE INFORMATION CARD 

MINIMUM ORDER - $6.00 
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Go 
DIGITAL, 
GO DANAMETER 

(The New VOM For Today's Needs.) 

0.25% Accuracy 
Full Overload Protection 
Really Drop -Proof 
Full One Year Battery Life 

D A n A e 

Dana Laboratories, Inc. 
2401 Campus Dr, Irvine, Ca 92715, (714) 833 -1234 

CIRCLE 81 ON FREE INFORMATION CARD 

ALL TOGETHER NOW! 
The acclaimed Equinox 100® mainframe kit ($799) is now 

a complete S -100 system. 
Because now there is an Equinox 100D I/O interface kit 

($120) that handles the hard work of interfacing all your. 
peripherals. 

And Equinox 100° 4K memory kits ($109). Assembled 8K 
memory boards ($188). EQU /ATE® editor /assembler and 
BASIC -EQ® software on cassettes. 

It all goes together. It all works together. It's all together 
now at special system prices. 

See The Equinox System at your local computer shop. 
°Call toll -free to 800 -648 -5311. BAC /MC accepted. Or write 

Equinox Division, Parasitic Engineering, P.O. Box 6314, 
Albany California 94706. 

THE EQUINOX SYSTEM'" When you put it together, it's really together. 

CIRCLE 79 ON FREE INFORMATION CARD 

UNIVERSAL 4K x 8 MEMORY 
BOARD KIT 

$69.95 
32- 2102 -1 fully buffered, 16 address lines, on 
board decoding for any 4 of 64 pages, standard 
44 pin buss. 

EXPANDABLE F8 CPU BOARD KIT 
$99.00 

featuring Fairbug P50.1 K -of stark ram, RS 232 
interface, documentation, 64 BYTE register 

4K BASIC FOR FAIRBUG F8 
on paper tape $25.00 

C /MOS (DIODE CLAMPED) 
74C10- .22 4012- .22 4023- .22 
74C193 -1.50 4013- .40 4024- .75 
4001- .22 4015- .95 4025- .22 
4002- .22 4016- .40 4027- .40 
4006 -1.20 4017 -1.05 4028- .88 
4007- .22 4018 -1.00 4029 -1.10 
4009- .42 4019- .25 4030- .22 
4010- .42 4020 -1.05 4033 -1.50 
4011- .22 4022- .95 4035 -1.10 

4042- .78 
4046 -2.25 
4049- .40 
4050- .40 
4055-1.50 
4066- .80 
4071- .27 
4076 -1.05 

WSU -30 Hand wire wrap tool used 
to wrap, unwrap & strip # 30 wire S5.30 

124. EIGHT 
CONDUCTOF 

SPECTRA 
FLAT CABLI 

70'/51 50 
700';513'50 

DIP SOCKETS 
8 PIN -.22 24 PIN - .40 

14 PIN - 25 28 PIN - .50 
16 PIN -.2840 PIN - .60 
18 PIN - .30 

27088K EPROM 
2522 STATIC SHIFT RE6 
2513 CHARACTER GEN 
2518.HEx 32 BIT 5R 
2102 1 1024 BT RAM 
21078 

530 WIRE 
WRAP WIRE 

SINGLE 
STRAND 
100 - /stria 

820.95 
5 195 
5 995 
$ 2.50 
$ .99 
$ 3.50 

MK4008P $ 1.95 
5280 4K DYNAMIC RAM S 4.75 
1101A256 BIT RAM $ .75 
MM5203 UV PROM S 6 95 
1702A UV PROM S 4.95 
5204.4K PROM StO 95 
82523 $ 1.95 
AY6.1013 UART .. $ 6.95 

LIGHT ACTIVATED SCR's 
TO 18, 200V 1A. 5 1.10 

PRINTED CIRCUIT BOARD 
4 1 2 "x61 2" SINGLE SIDED EPDXY 
BOARD 1 16" the L, uneNhed 
$.60 ea, 5/$2.60 

7 WATT LD 65 LASER DIODE I R $8,95 
2N 3820 P F ET 
2N 5457 N FET 
2N2646. . 

ER 900 TRIGGER DIODES 
2N 6028 PROG UJT 

S 45 
$ 45 
$ .45 

4 51 00 
S 65 

MINIATURE MULTI TURN TRIM POTS 
100, 500, 1 K,2K,5K,10K,25K,50K,10OK, 
200K,500K 1 Me.S75 each 3/52.00 

CCD202 -100X 100 charge coupled device 
image sensor $145.00 

VERIPAX PC BOARD 
Thu hoard is a 1'I6" single sided pape, epoxy 
board. 4', "x6' >" DRILLED and ETCHED 
which will hold up to 21 single 14 pin IC's 
Or 8, 16, or LSI DIP IC's With busses for 
Powei supply connector. . . . S4.00 
MV 5691 YELLOW.GREEN 

BIPOLAR LED S .90 
FP 100 PHOTO TRANS . ,.5 50 
RED, YELLOW, GREEN or AMBER 

LARGE LED's 6 /51.00 
1 L -5 IMCT -21 $ 75 
MOLEX PINS 100/51.00 

1000/58.00 
10 WATT ZENERS 3.9, 4,7, 5.6, 8.2, 

12,15,18,22,100,150 or 200V . ea. $ .60 
1 WATT ZENERS 4.7, 5.6, 10, 12, 15 

18 or 22V ea. $ .25 
MC6860 MODEM CHIP $9.95 

Silicon Power Rectifiers 
PRV IA 3A 124 50A 125A 

100 06 14 30 80 3 70 

200 07 .20 .35 1 .15 4,25 
'400 09 25 50 1.40 6.50 
600 1 1 30 70 1 80 8.50 
800 .1 5 .3 5 90 2 30 10 50 

1000 20 45 1 10 2.75 12.50 

SILICON SOLAR CELLS 
2%- diameter 

4V at 500 ma. $4.00 

LED READOUTS 
FND 359 C.C. 4" Si .50 DL- 704 -,3" C.C. S .95 
FND 70 C.C..4" $ .55 MAN -7 -.3" C.A. $ .95 
FND 503 C.C..5" $ .85 NS 33.3 dig. array S .75 
FND 510 C.A, .5" 85 D 747 A 6" - 1 

REGULATORS 
309K 5 .95 340K-5,12,15 
723 5 .50 or 24V $ .85 
LM 376 . . .. $ .60 340T-5, 6, 8, 12 
320K-5 or 15V 51.40 15,18 o, 24V51.10 
320T-5, 15 78 MG $1.35 

or 24V .. S .85 79 MG $1 35 

RS232 DB 25P male 52,95 
CONNECTORS DB 25S female $3,50 

Terms: FOB Cambridge Mass. Send 25i for our catalog featuring 
Send Check or Money Order. Transistors and Rectifiers 
Include Postage. Minimum 145 Hampshire St, Cambridge, Mass Order $5.00, COD'S $20.00 

TRANSISTOR SPECIALS 
253585 NPN Si TO 66 S 95 
2N3777 NPN Si TO.3 . . . S 1 60 
2N1546 PNP GE TO-3 $ .75 
254908 POP Si TO 3 5 100 
2N6056 NPN Si TO -3 DeiIinnlOn S 1 70 
2N5086 PNP Si T0-92 . 4 5 1 00 
2N4898 PNP TO-66 . . S 60 
25404 PNP GE TOS 5 S I.00 
253919 NPN Si TO-3 RF S 1.50 
MPSA 13 NPN Si T092 3'S 1.00 
253767 NPN Sr TO.66 . S .70 
252222 NPN Si TO-18 S'S 1,00 
253055 NPN Si T0-3 S .70 
2N3904 NPN Si 00.92 575 1.00 
2N3906 PNP SI 70,97 . 5 S 100 
255296 NPN Si TO,220 . . S 50 
256109 PNP Si TO 220 S .55 
253638 PNP 5, TO 5 5 S 1.00 
2N651 7 NPN TO-91 Si . . 3'$ 100 

7400- .14 
7401- .14 
7402- .14 
7403- .14 
7404- .18 
7405- .18 

7406 - 
.25 

7407- .25 
7408- .18 017 

4 7474190- 

- 
.1, 

7411- .20 
7412.. .20 
7413- .39 
7414 .63 
7416- .25 
7417- .25 
7420- .74 
7425 .25 
7426- .22 
7427- .25 
7430- .14 
7432- .25 
7437- .21 
7438- .21 
7440- .14 
7441 - .70 
7442- .40 

TTL IC SERIES 
7445- .55 74151- .60 
7446- .65 74153- .60 
7447- .65 74154- .95 
7448- .65 74155 .70 
7450- .15 74157 .58 
7472- .29 74161 .85 
7473- .29 74163- .80 
7474- .29 74164- .95 
7475- .45 74165- .95 
7476- .30 74173- 1.20 
7480- .35 74174- .95 
7483- .62 74.175 .82 
7485- .87 74176 .75 
7486- .30 74177- .75 
7489 1,85 74180 .65 
7490 .42 74181- 1.90 
7491- .58 74190- 1.00 
7492- .43 74191- 1.00 
7493- .45 74192- ,83 
7494- .70 74193- .83 
7495- .65 74194- ,85 
7496. 65 74195- .52 

74107- .28 74196- .86 
74121 - .33 74257 1.25 
74123- .65 74279- ,87 
74125 .40 75324 175 
74126 .40 75491 .50 
74150- .90 75492 .50 

M7001 ALARM CLOCK CHIP . 55,75 

MINIATURE DIP SWITCHES 
CTS -206 -4 Four SPST switches in 

One linlaie package , 

CTS -206 -8 Eight SPST swithes in 
a 16 pin dip package $2,20 

5.8V SPST Miniature reed, inlay normally 
Open, 330 Ohm coil resistance S 75. 3'52 00 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT SI 20 
MTA 206 DPOT . SI 70 

SOLID STATE SALES 
P.O. BOX 74D 
SOMERVILLE, MASS. 02143 TEL. (617) 547.4005 

Full Wave Bridges 
PRV 2A 6A 25A 
100 1.30 
200 .75 1,25 2.00 
400 .95 1.50 3.00 
600 1.20 1.75 4.00 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS S 7.95 
Si 1020 G 20 WATTS.. 515.9'. 
Si 1050 G 50 WATTS... 57795 

TANTULUM CAPACITORS 
.22UF 35V 551.00 
47UF 35V 5.51 00 
68UF 35V 5 51 00 
IUF 35V 55100 
2 2 UF 20V5 51 00 
3 3U F 35V 4 51 00 
4.7UF 15V 5/51.00 
6 8UF 35V 4 S1 00 

10UF 10V $ .25 
221.1F 25V S .40 
15UF 35V 3/51.00 
30U 6V 5/$1,00 
33L,E ; S 40 
47uF 20V $ .35 
68 UF 15V $ .50 

I. SERIES 74.125 6s ' CIRCUITS 
4LS00 26 7475126 65 M 101 75 
47502 
4L303 
47504 

26 
- 26 

- 28 

74LS132 
74LS7 36 
7415138 

80 
39 

- 72 

LM 301/748 31 
LM307 - 30 

L 

- .95 
747505 
WILSO8 28 

747 5139 
74LS151 

72 
98 

M308 
311 95 

LM 318 35 
47S09 28 7475153 93 LM319 95 
747510 
747511 

- 26 
26 

7475155 
7475156 

- 2 00 

- 

324 -1.05 
LM 339 -1 10 

74L513 - 50 7475157 98 358 -140 
747515 - 28 7475160 -1.02 

LM 
M 370 -1 15 

747520 - 26 7.5161 -1 02 M 377 2.50 
]47521 - 26 7475162 1 02 7.41 380 - 95 
741.522 
47526 

26 
33 

74.163 
74.168 

1.02 
0 

M 381 1 25 
M 382 1 25 

47527 
41,530 

- 33 
- 26 

7475169 
7475170 

- 18 
-1 72 

LM 537 -250 
LM 553 -250 

741532 33 74LS173 139 M 555 
74.37 
7,4538 

37 
37 

LS174 
7475175 

1 .05 
-1.22 

LM556 85 
NE540L -2.75 

47540 27 74.190 -I 50 560 -2 00 
41.542 
4LS47 

88 
79 

7473191 
74.192 

1 50 
1.75 

565 1.10 
566 1 so 

4L551 
41554 

26 
26 

7.3193 
74.5195 

-1 75 
-1 25 

567 -1 50 
703 90 

4L590 
747373 

95 
40 

7415196 
74LS197 

.99 
99 

709 - 25 
710 35 

41.574 
747376 

40 
40 

475221 
7455257 

1.25 
1 35 

741C or V- .31 
65 

741590 
7.392 

89 
.85 

7475258 
475279 

1 ;8 
5 

LM 1310 2.50 
1456 95 

aL593 85 7475365 - .66 1458 60 
74L5109 43 7475366 - 66 CA3046 - 75 
7445112 
4L5113 

74L5114 

as 
43 
43 

7475367 
7475368 
7475390 

66 
66 

2.20 

3900 49 

P5 
038CC '90 

91 - 95 

TRIACS SCR'S 
PRV I 10A 25A I 1.5A 6A 35A 
100 40 70 1.30 .40 50 1.20 
200 .70 1 10 1.75 .60 70 1.60 
400 1 -10 1 60 2 60 1.00 1.20 2.20 
600 1 70 2.30 3.60 1 50 3 00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

CIRCLE 43 ON FREE INFORMATION CARD 
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EE NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 
TAKE ADVANTAGE OF THIS NEW STATE -OF- THE -ART COUNTER FEATURING THE 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 
REVOLUTIONARY LOWER PRICING! 

$1 Q 
B KIT #FC -50C 60 MHZ COUNTER WITH CABINET & P.S...... 9 COMPLETE! 

KIT #PSL -650 650 MHZ PRESCALER NOT SHOWN) 29.95 
MODEL #FC-5OWT 60 MHZ COUNTER WIRED. TES } CAL. 165.95 
MODEL #FC- 50 /600WT.. 600 MHZ COUNTER WIRED, TESTED 199.95 

1C-00 

FAEOUENCY 

POWER 

OFF 

1/10 EEC 

GATE 
1 SEC 

PRESCALE 

SIZE: 
3" High 
6" Wide 

51/2" Deep 

FEATURES AND SPECIFICATIONS: 
DISPLAY: 8 RED LED DIGITS ,4" CHARACTER HEIGHT 
GATE TIMES: 1 SECOND AND 1/10 SECOND 
PRESCALER WILL FIT INSIDE COUNTER CABINET 
RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND. 
FREQUENCY RANGE: 10 HZ TO 60 MHZ. [65 MHZ TYPICAL]. 
SENSITIVITY: 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ T'P. 
INPUT IMPEDANCE: 1 MEGOHM AND 20 PF. 

[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.) 
ACCURACY: 1 PPM [+ .0001 %1 :AFTER CALIBRATION TYPICA -. 
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% XTAL] 
IC PACKAGE COUNT: 8 [ALL SOCKETED] 
INTERNAL POWER SUPPLY: 5 V DC REGULATED. 
INPUT POWER REQUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ. 
POWER CONSUMPTION: 4 WATTS 

. . 

- :ñ 

wl TNOblo#TOlna 

KIT #FC -50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP -BY -STEP INSTRUCT' )NS 
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. 

PLEXIGLA CABINETS 
ue Great for Clocks or any LED 

Digital project. Clear -Red 
' Chassis serves as Bezel to 

increase contrast of digital 
ABINET I displays. 

3 H,634r'W,5% D Black, White or 

CABINET II Clear Cover 

254 "H,5 "W,4"D $6.50 ea. 

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 

3 "x6 "x1/8" ' 
$ ea. t 

SEE THE WORKS Clock Kit 
Clear Plexiglas Stand 

6BIg .4" digits 
12 or 24 hr, time 
.3 set switches 
Plug transformer 34509 
.§a parts included ' 

Plexiglas is 
Pre -cut & drilled 'I \ 

Kit 0850 -4 CP 

Size: 6 "H,41/2"W,3 "Dps5embted 

$230° 2/'45. $29g6 

60 HZ 
XTAL TIME BA SE 
Will enable 
Digital Clock Kits 
or Clock- Calendar 
Kits to operate 
from 12V DC. 
1'x2 "PC Board 
Power Rea : 5 -15V 
(2.5 MA. TYP.) 
Easy 3 wire hookup 
Accuracy: ± 2PPM 

#TB -1 (Adjustable) 
Complete Kit 1405 

,Wir & Cal $9.95 

-111F'T 'Ìri nr1\ roi 1\1 
ORTE- i -l 11_f r' r r111 r_ 1111r KIT 11]L71 1 11111 11 Ì1111\ F. MORE... t 

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 12 OR 24 HOUR TIME - 
29.30 -31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS 

Will alternate time (8 seconds) and date 12 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built -in oscillator for battery back -up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set £t timer set indicators. Includes 110 
VAC /60Hz power pack with cord and top quality components through -out 

KIIT -7001B WITH 6 -.5 "DIGITS ..$39.95 
KIT - 7001C WITH 4 .6" DIGITS Ft 

2 -.3" DIGITS FOR SECONDS ..... $42.95 
KIT - 7001X WITH 6 - .6" DIGITS ..$45.95 

DD 7001E 
DISPLAY 

012'2 3'5 3 

SPECIAL PRICING! 
PRIME - HIGH SPEED RAM 

21L02 -3 
LOW POWER - FACTORY FRESH 

1 -24 $1.75 ea. 100 -199 $1.45 ea. 
25 -99 1.60 ea. 200 -999 1.39 ea. 

1000 AND OVER $1.29 ea. 

JUMBO DIGIT CLOCK 
A complete Kit (less Cabinet) featurirg : 

six .5" digits, MM5314 IC 12/24 Hr. 
time, PC Boards, Transformer, Line 
Cord, Switches and all Parts. Ideal it 
in Cabinet II 

Kit #5314 -5 81995 2/833. 
JUMBO DIGIT $995 ea. 

r CONVERSTION KIT .7 
Convert small digit LED clock to lar ;e 
.5" displays. Kit includes 6 - LED s, 
Multiplex PC Board & Hook up int). 
Kit #JD -1CC For Common Cathode 
Kit #JD -1CA For Common Anodo 

0101r41111011 
KITS ARE COMPLETE (LESS CABINET) 7001 X DISPLAY 7001 B DISPLAY 

ALL 7001 KITS FIT CABINET I AND ACCEPT QUARTZ CRYSTAL TIME BASE KIT 0T: -1 

PRINTED CIRCUIT BOARDS for CT -7001 Kits 
sold separately with assembly info. PC Boards are 
drilled Fiberglass, solder plated and screened 
with component layout. 

AUTO BURGLAR 
ALARM KIT 
AN EASY TO ASSEMBLE ANC/EASY TO INSTALL 
L. ARM PROVIDING MANY FEATURES NOT 
NORMALLY FOUND KEYLESS ALARM HAS 
PROVISION FOR POS B GROUNDING 
SWITCHES OR SENSORS WILL PULSE HORN 
RELAY AE IHZ RATE OR DRIVE SIREN KIT 
PROVIDES PROGRAMMABLE TIME DELAYS 
FOR EXIT. ENTRY t ALARM PERIOD UNIT 
MOUNTS UNDER DASH REMOTE SWITCH 
CAN BE MOUNTED WHERE DESIRED CMOS 
RELIABILITY RESISTS FALSE ALARMS A 

PROVIDES FOR ULTRA DEPENDABLE ALARM 
Da NOT BE FOOLED BY LOW PRICES. THIS IS A 

TOP OULITY COMPLETE KIT WITH ALL PARTS 
INCLUDING DETAILED DRAWINGS AND IN. 
STRUCTIONS OR AVAILABLE WIRED AND 
TESTED 

KIT #ALR -1 
$9.95 

#ALR -1WT 
WIRED & 
TESTED 

$19.95 

Specify for 7001 

B,CorX-57.35 

VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 

,2124 Ha !I 
MODEL 12 VOLT AC or 

#2001 DC POWERED 
6JUMBO .4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM 
SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 -Hr. TIME FOF 1.1 

STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 
BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HO( P 

OPTIONAL CONNECTION TO BLANK DISPLAY /Use When Key Off in Car, Etc. 
TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS. 
MOUNTING BRACKET INCLUDED 

KIT K2UGt 115 VAC 
OR 

COMPLETE KIT $2795 
MORE $2595 Power Pack $25" 

EA. ea- RAC -1 
ism 

VARIABLE FROM 4 t0 14V 

SHORT CIRCUIT PROOF 
723 IC REGULATOR 
2N3055 PASS TRANSISTOR 
CURRENT LIMITING AT 1 Amp 

KIT IS COMPLETE INCLUDING 
DRILLED & SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KITPS -01 $8.95 
TRANSFORMER 24V CT will 
proUlde 300MA at 12V and 
I Amp a1 SV. $3.50 

ASSEMBLED UNITS WIRED & TESTED 
ORDER 62001 WT [LESS 9V. BATTERY] 
Wired lop 12 -Hr. Op. if not otherwise secilied 

*377! 3 OR $gr'9(i 
MORE I- 

BANK IME ICARO 

OPTOELECTRONICS, INC. 
BOX 219 HOLLYWOOD, FLA. 33022 
PHONE [305] 921 -2056 / 921 -4425 

CIRCLE 75 ON FREE INFORMATION 

B 

COD ORDERS WELCOME 

ORDERS TO USA & CANADA ADD 5'. FOR SHIPPING, 
HANDLING & INSURANCE. ALL OTHERS ADD 10 %. 
ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER 
$15.00 - COD FEE $1.00. FLA. RES. ADO 4Y, STATE 
TAX. 

CARD 121 
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BONUS SALE 
With a 525 prepaid order gef an inter data catalog 
With a 550 prepaid order get the 8080 user manual 

8K RAM BOARD 
FULLY ASSEMBLED & TESTED, JUST 
PLUG IT IN -64 21L02's (in sockets) 
ALTAIR & IMSAI 8080 COMPATIBLE, ON 
BOARD REGULATORS, FULLY BUFFERED 

S189.95 
WHO NEEDS A KIT? BUY IT, PLUG, &GO 

I C SOCKETS 
SOLDER TAIL TIN 
puill 

25c 22 22 
14 25 22 18 
16 27 23 20 

4 80 
50 45 36 

94 
75 

89 

WIRE WRAP TIN (31 

140 45 40 
100 
32 

16 48 43 35 
24 75 70 60 

500 `4.75 $38 l5K 
2K 16 50K 325 

CARBON FILM 
High...ably.25W 5°i. 

FROM 2.7A to 2.2,n STOCKED 
h tan '`yundred 

4O i1.6O 
no mlr of raluu 

RESISTORS 
All STANDARD VALUES 

IN DEPTH 

T14- 
d 100 m,nlmum 

P.r tolu 

COUNTER DISPLAY KIT 
Ideal module for home bail' counter 
projects. Includes 7490 decade counter 
7475 latch, 7447 driver, and RCA .6" 
NL'MITRON display. PCB with plated thru 
hole and instructions supplied 
KITS SUPPLIED FROM ONE TO TEN DIGITS 
PER BOARD (all interconnects plated).. 

ppe pprF 
0e057 digit , RESISTOR ASSORTMENTS 

LEADS TRIMMED FOR PUIHTEDCIRCUITBOARD 
200 'W 5% 200 1/2. 5% 

$2- I S2- 7. 
-SUPER SPECIALS- 
74S206DIP 256.1 45NS RAM S .90 
93410f - "" " .90 
LM308AHOP -AMP a /pwr .90 
pA776 "" " PROGRAMMABLE .90 
78L05 T092 .1A + REGULATOR .30 
78L12 3St JV 
78L2.6 2.6V .1A positive .30 
MM5369CRYSTAL OSC. TIME BASE 1.75 

BIT STATIC S,R. MINI. 2.00 
LM300 ADJUSTABLE REGULATOR .60 
LM723 .50 
747 DUAL OP -AMP .50 
ZENER 16V 1W on lope .10 
DIAC 27 VOLT TRIGGER DIODE .2O 1 
CERAMIC FILTER 10.7 Mht. 1 .25 
7812 TO -3 lamp REGULATOR .69 
7í3M05 T0220 .5A 69 

RESISTOR ASSORTMENT 

with metal cabinet 
100ea 1/4W 5% 1- 

.9 6.8 12 10 21 39 

or II! ' 56 82 120 180 270 390 

R R1 560 820 1.M 1.8132.7K 3.911 I" I`` 5.611 8.21( 12K IBK 27K 39K 
120K ID' V' 5EK 68K 100K 1201 I80í now 

390K 5óa n20K 1.2M l.al 2.701 

tins- $44.95 
- 
-. _ 

TV REPAIR INTEGRATED CIRCUITS 
2.25 ea. 

221 -42 221-48 L3.73089 
fO' J2o 221-45 221-62 L- 702111 

DIP 
, 
Z 

- 

°' 

TRIMMER 
12 TURN 1 /"5 /'k1 /4 
5K or 20óK only 

mfg. DALE 

$.50 FOR4 

- SWITCHES 
RED PUSH BUTTON 
N.O. MOMENTARY 
CONTACT I 

30C each J 

8 S 2 

100 22 r 

1000 195 actual size 

POTTER 
BRUMFIELD 1, n 

I 

Type KHP Relay '.,e.__`'.., ':',74.1 
4 PDT 3A Contacts 

24VDe coil II ilil 
1 

650 ohms ì I / 
12ovnc 1 10.5ru ;111J i.juAr 

$ 1.60 ea. 

MINI MINI TOGGLE / 
EXTRA SMALL D.P.D.T. 
3A 125VAC CONTACTS °;.; 

each $1.50 

8 - 10. 
actual 

100 - 95. size 
JOT MR1 -223 5 AMP DPDT 
ROCKER GWIARH AIEH PANEL 
MOUNTING HARDWARE 

794ea. -.. 
Ñ -_ -, - 

fen $6 
$49 /c , :i 

150 Mhz Prescaler 
Use your cow frequency counter to measure 

VHF 

signal 
frequencies. This kit v650 divide 

option) input by ten (l0 0[ 100 with ó508e 1013) 
sit '00[05': ede lied clrcult board 2 HC10131 

IC' s, ell pelts needed end lasttvc[tanr. 

150 /170MH. NIT %12.95 
650í91z option w/11C90 IC 529.97 

- requires 

are no pp. .2A' power 
supply 

and c t part of kit-- - 

T0.92 TRANSISTORS 
50 FIRST QUALITY PLASTIC 
TRANSISTORS ASSORTED TYPES 
PNP, NPN, AND EVEN A FEW 
DARLINGIONS.. THESE ARE 
NOT U -TEST SPECIALS FROM FACTORY 
REJECT BARRELS, BUT FIRST QUALITY 
PARTS WITH HOUSE NUMBERS. 
JUST 250K AVAILABLE -SO STOCK UP 
NOW ... FIFTY FOR S2 

SUPER LED's 
_...., - 

n %% 6 . 
Y ` 

it 

POBox 41 778 Money bock guarantee- $5 minimum order. Y / we pay post on orders for $10 or more. All 

Sacramento Ca. 
payment mast be 

post 
f Cs Foreign 

orders must include oSI BAC & MC ore 
I not prepaid orders and shipping is added 95841 916 334 2161 4811 MYRTLE AVE 

B R BY LO Il 
ELECTROf ICS 

BANKAMERICARD 

°r', ,,,,, 
CIRCLE 77 ON FREE INFORMATION CARD 

5 VOLT 8 AMP 
± 

12 VOLT 2 AMP 

REGULATED POWER SUPPLY 
, i, 

.40 The perfect supply for mini and 
'.a i and micro computers. 5 volts @ 

8 amps, and ±12 volts @ 2 amps 
t F provide all the power you need 

for TTL, CMOS, OP -AMPS and i TRANSISTORS. All supplies 
- w - '-idg highly regulated. 10,/2"x51/2"x x h 4'/2 ".Shipping wt. 15 lbs. Also 

has + 6 volts @ 75 ma.Cost to 
original user over $250.00. All checked out andguaranteed.Made 
for a prestige mfgr.of computer equipment, where quality was 
more important than price. 
STOCK NO.5554R Power Supply $34.50 2/65.00 

WHOOPALARM IÌIT NG'psiren,lideal 
make 
for burglar alarms. 

CM OS circuitry allows voltages from 5 to 15 volts, making 
this unit ideal for automobile alarms. Kit is complete incl- 
uding PC board. All you need is speaker and power. 

STOCK NO.5555R WHOOP ALARM KIT $6.95 2/13.00 

VIDEOCUBE TV INTERFACE inhAug. issue of RADIO 
ELECTRONICS.Interfaces computers, cameras andTV games to 
your TV set. Consists of modulator and oscillator, putting infor- 
mation on channel 3. Kit complete with all data and parts, inclu- 
ring reprint of article. Partial kit has all hard to get parts. 
STOCK NO.5500R complete kit. $13.95 2/26.00 
STOCK NO.5500PR partial kit with data $1 1.95 2/22.00 

Send for Catalog 18, 96 pages of Values. 

Visit our retail outlets; DELTA 
OUTLET, 590 Commonwealth 
ELECTRONIC HOBBIES,5151 

DELTA ELECTRONICS 
7 Oakland St. P.O. Box 2, 
Amesbury, Ma. 01913 
(617) 388 4705 

ELECTRONICS 
Ave. Boston, 
Buford Hwy. 

Mass. 
Doraville, 

WAREHOUSE 
and DELTA 

Ga. 

master charge 
BANKAMIR,CARJ 

CIRCLE 30 ON FREE INFORMATION CARD 

nE $ TM 

Your single source for the most advanced S -100 
components available: 

* Guard your Altair , 

IMSAI or custom system 
against program crashes 
with CONSTANT VOLT- 
AGE POWER SUPPLIES, 
special 12 and 20 -amp 
models from Parasitic 
Engineering. * INTE- 
GRATED CPU /FRONT 
PANEL gives you access 
to all 8080 registers, I /Os 
and memory from octal 
keyboard and digital LEDs 
...by Morrow Micro -Stuff. 

* WünderBuss with Noise- 
guard'" is the only 20 -slot 
S -100 bus -board with two - 
way squelching. * TOTAL 
I/O BOARD for S120! 3 
cassette channels with 
control, RS232 /TTY port, 
parallel port, memory. 
* Write for specs. 

Thinker 
505 Arlington 
Berkeley, Ca. 
94707 

photo - courtes Peter Itoilenhect, Beie Shop Berkelet. 

CIRCLE 78 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


INTERNATIONAL ELECTRONICS I NLIMITIJD 
10% OFF WITH $25 ORDER 
15% OFF WITH $100 ORDER 

THESE DISCOUNTS APPLY TO TOTAL 
OF ORDER - SPECIALS INCLUDED ` 411. 

ï 

6 Digit Clock Kit 
MM5314 with 6 N571 .27" displays 2 P.C. 
boards - Display board may be remote. 
Internal or wall transformer can be used. ç0 Hz, 12 -24 hour. Includes all necessary Y 

transistors, resistors, capacitors, diodes, 3 

sw switches and complete assembly inslruc- P Y 

Lions. 

CK8 -3 $14.95 

DIGITAL 
7416 
7427 
7437 
7454 
7493 
7495 
74145 
9602 
74C154 

1024X1 

.29 

.24 

.19 

.12 

.39 

.69 

.89 

.59 
2.49 

STATIC R&M 

SPECIALS 

MVIOB 
MV50 
556 
567 

LED DISPL2LYS 
DLIOA $ 1.49 

NSN 74R .99 
FND 359 .59 
MAN 72 .99 
DL702 

MEMORIES 
íS 1101 S.69 

1103 .69 
1702A 5.95 

5262 .99 
74S200 3.25 

82S23 2.75 
93410 1.39 

TTL 
7400 .13 7151 .17 74153 .89 
7401 
7402 

.16 7453 
.17 74155 

1.20 

740) .15 7460 .17 74156 .97 

7405 7 .16 
7464 
7 .35 74158 1.79 

7406 .20 7470 .30 74160 1.27 
7401 .18 7472 .30 74161 .97 
7401 .18 7473 .35 7161 1.39 
7409 .19 7474 .49 74450-60 164 1.99 
7110 .16 7475 .49 74184 .99 
7411 .25 7476 .30 74165 .99 

7173 .43 7183 .M 74166 1.25 

7414 .65 7485 .88 74170 210 
7416 .35 7186 .40 74173 1.49 
7417 .35 7489 2.25 74174 1.23 
7420 ,16 7490 .43 74175 .97 
7422 .30 7491 .75 74176 .89 
7423 ,29 7492 .48 74171 .M 
7425 .27 7493 .48 74180 .90 
7426 .26 7494 .78 74181 2.45 
7427 .29 7495 .79 74182 .79 
7430 .20 74% .79 74184 1.90 
7432 .23 74100 .90 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 74191 .95 
7442 .59 74123 .65 74193 .85 
7443 .73 74125 .54 74194 1.25 
7444 .73 74126 .58 74195 .74 
7445 .73 74132 .89 74916 1.25 
7446 ,81 74141 1.04 74197 .73 

7447 .79 74145 1.04 74198 1.73 
7440 .79 74150 .97 74199 1.69 
7150 .17 74151 .79 74100 5.45 

LOW POWER 
74100 .29 74(51 .29 71190 

1'41 74502 .29 74L55 .29 74191 1.20 
74103 .23 74571 .29 74597 1.50 
741.04 ,29 74172 .45 74595 1.50 
74506 .29 74173 .56 71198 2.25 
74L10 .29 74174 .56 7411M 2.25 
74lp .29 71178 .75 711165 270 
74E30 .29 74LBS 1.09 
74142 74142 1.39 74186 .65 

LOW POWER SCNOTTK Y 
741500 .% 741532 .38 741595 209 
741502 .36 741540 .45 7455107 .59 
745504 .36 745541 1.40 74151M 2.20 
741508 .38 745574 .59 7455193 2.20 
741510 .36 745590 1.30 7455197 2.20 
741520 .36 740593 1.30 

HIGH [ [[D 
74H00 .25 74H22 .25 74H61 .25 
74H01 .25 711100 .25 74H62 .25 

74H04 .25 74H40 .25 74H74 39 
74H00 .25 74H50 .25 74H101 .54 

74H10 .25 74H52 ,25 7tH 107 88 
74H11 .25 74H53 .25 74H10) .41 

74H20 .25 74H55 .25 7111106 .72 

741111 .25 741160 .25 7411188 -72 

_ILA 
6 /S1.00 

O 16Ìe1.00 
99 

1 19 

$2.95 
CLOCÏC rìHIP 

- 

$1.29 
5314 

16 PIN 

CENTRAL PROCESSING UNIT 

QVV . v 80 $ 95 8008 $1 95 
8O80Á $19.95 

UART 
ÁY51013Á $6.95 

MM 5330 c 
4 r DIGIT DVM LOGIC 56.95 

SP- 425 -09 9 digit .25" neon direct 
interlace with MOS/L51. 
100 VDC, 1.79 

CALCULATOR 9 MAN 3 M 

ON PC BOARD DISPLAY 
¡S ((Y 9J c 

MEMORIES ZACH 

11111 l.h bit RAM MOS Ih pin S 44 

1101 1024 hit RAM MOS Dwamn Hi vies 49, 

1-112A 2048 ho PROMSTATIC 
Fled Prgummahle. LS I,.,,abile 2 pin 441 

210,2 11124 bn Ran, Slab, I,. yin 1 44 

;101 2048 hit PROM- STATIC 
1Iec1. Prugrammahle. UV Erasah6 I. pin 4.4; 

,2hi 11114 hd NAM MOS Dynamic 14 pin , 

;2,, 1024 101 RAM MOS Dynamic 2. pm 

LH 0070 p BCD BUFFERED REF. $6.95 
M M 5616 S 1 .25 
QUAD BI- LATERAL SWITCH 

5314 
$2.95 

CLOCK CHIP 
95 

IC SOCKETS 
Solder TII - low profile 
8 9111 S .17 24 pin 42 
14 P19 20 28 pm 59 

16 pm .22 40 Pin .69 

1BP1n .29 

84843389 Divider mDIP 2.49 
Crystal 3.58 MHZ color TV 1.75 
Crystal 2.010 MHZ 1.95 

MINIATURE SOLID STATE 
ELECTRONIC BUZZER 

25 mm \ 

\ / \ 14.5 r.rrl 
1 `\ 

2.2.,.19 

Y'c 
275 mm. 

LON(, [III - HIGH KI I -915111TS 

1 ()l\ L RIO NI DRAIN 
NO MO 1. IN(, (ONI A( 1ti 

78 dB min Al 1 FT. - 450 Hz EA 

EB -106 6V 15mA 4 -9 VDC $1.99 
EB -112 12V 15mA 8 -20 VDC 1.99 

11,1 

Digit Clock Kit 
64645111 
hours, 

and 4 N 

One 
.37" dh a' 

hou,, 5010 Ha. One P.C. bo., 
modaes dory, displays, and a d 

transistors, resislors, capacitors :lid. 
switches, complete instructions and 
math, fo. assembly. 

CKI -2 5'10 

., 11 -24 
a. coon- 

or say) 
1 

che- 

as 

SPECIAL DEVICES 
372 AF -IF Stnp Detector DIP 2.93 

546 AM Radio Receiver Subsystem DIP .75 

1310 FM Stereo Demodulator DIP 290 
1196 Balanced Modulator- Demodulator .99 

IOM Stereo multlpkxer DIP 2W 
ULN22M FM Gain Mock 3W6 mDIP 1.18 (rypl 
ULN2209 FM Gales Mock 4IIdb (ryp) wDIP 1.75 

2513 Character Genator MalsS DIP -24 10.x0 
3066 Transistor Array DIP-14 .77 

CIRCUITS 
300 s .71 171 L4I 723 .61 
101 29 176 .M 773 .89 
301 IT 180 1.30 739 1.07 
300 .80 180 -8 I.ls 741 .32 
105 ,71 

107 .16 y! I 
75 747 .71 

108 .89 511 1 4S 1458 .62 
30911 1.35 140 Los 
310 1.07 

taco 2141 

111 .95 
550 .79 3900 .14 

319 1.11 
555 15 75524 .71 

5s6Á ,.19 75x5 .90 

1208 
1.39 560 3,39 8038 4.25 

39 562 L39 8861 2.25 
=12 570 565 1.01 75150 1.75 
514 1.52 566 1.95 75451 .35 
139 1.58 567 1.95 75452 .35 
341- 1.69 709 .26 754.3 .35 
141 T 1.419 710 .35 75491 .71 

.49 140 1 711 .16 75491 .00 

ww 

CARBON FILM RESISTORS ±5 °/. 
OLL STANDARD VALUES 

'4 OR Vs WATT 

QTY. PRICE FRICE 

leas h ITcbDmum 10 

lea walUel 

0 -10 5.10 ea 
10-100 5.10 ea 1.05 ea 

100 -1000 1.04 ea , 
CLOCK CHIPS 

MM53144 digit multiplexed 12 -24 Hr, 50-60 Hz 
24 pin 4.45 

84845316 4 digit, 12 -24 Hr, 50-60 Hz, alarm 
40 

537544 4-6 din 12 hour, 60 Hz snooze alarm digit, 
brightness control capability, alarm 
tone output - 24 pin 4.95 

CT7001 6 digit. 12 -24 Hr, 50-60 Hz, alarm, 
timer and dale circuits - 28 pin 6.95 

CMOs 
40004 .26 41184 1.39 00664 .89 
4001A .25 40204 1.72 40684 .44 
40024 .25 41114 1.18 40694 .44 
40064 1.35 40224 .94 40714 .26 
40074 .26 10234 .25 40714 .35 
4008A 1.52 4024A .89 407)A .39 
4009A .57 1025" .25 107sÁ .39 
40104 .54 40274 .59 40784 .39 
401t4 .29 4028A .% 4002A .35 
40114 .25 40304 .44 45184 1.56 
401M .45 101SÁ 1.27 452M 1.56 
4011" 1,27 4040A 1.39 45854 2.10 
401SA 1.27 40414 1.47 
40164 .48 40494 .59 
40174 1.01 40504 .59 

14(00 .19 74C74 1.04 74C162 2.49 
74CO2 .26 74(76 1.34 74(163 284 
74(04 .44 74C 107 1.13 74C 1M 2.66 
74C01 .40 74(151 262 74C 173 2.22 
74010 .35 71(154 3.15 74(195 2.26 
74(20 .35 74(157 1.76 00(95 115 
74(42 1.61 74(160 248 00(97 .% 
74(73 1.M 74(161 2.49 

METAL FILM RESISTOR; 
ALL STANDARD VALUE; 

+ 1% 1A WATT 

QTY' PRICE PRICE 

(each) (M1n mum 10 

per value) 

0-10 5.20 ea 

10-100 5.15 ea 

10(1000 5.10 ea 

DISCRETE LED's EACH 
51E4 INFRARED CLEAR DOME 550 

.170" 

MVIOS CLEAR DOME .170" .23 

NV50 CLEAR - AXIAL .09" .12 
MYSO RED - AXIAL 09- .12 

NSLIO0 RED .19" .12 
RL200 RFD DIFF. SUBMINIATURE .12" .12 
RLT -T1 -03 WHITE DIFF. SUBMINIATURE 

NO FLANGE .124" .13 
RLC -ZOO RED DID. CURRENT REG..190" 

CONST BRIGHTNESS 4.5-11.55 .25 
RLC -201 RED DM. CURRENT REG. 

CONST. BRIGHTNESS 4.5- ,igp .25 
RL.4403 RED DIFF. FULL FLOOD .190" .1 S 

GREEN SPOT .1%" .1B 

CLEAR POINT .190' I S 

SHIFT REGISTERS EACH 
2502 1024 bit MULT DYN 16 pin S2.9î 
2504 1024 bit MULE DYN 8 pin 2.95 
2511 Tri -State Dual 50 -100 -200 bit 

STATIC 14 pin 2'95 
2518 Hex 32 -bit STATIC 16 pin 2.95 
2519 Hex 40 -bit STATIC 16 pin 2.95 
2527 Dual 256 bit STATIC 8 pin 2.95 
2532 Quad 80 bit STATIC 16 pin 3.95 
5013 1024 bit accum. Dynamic 8 P in 1.75 
5016 500/512 bit Dynamic 8 pin 1.59 

M CAPACITORS 
Solid dipp d +20% 
,t mid 35V S .25 10 nod 161 S .40 

.33 mid 355 .25 10 mid 151 . 45 
1 mid 15V .25 15 mid 105 ,40 

2.2 mid 20V .25 15 mid 205 .45 

22 mid 35V .30 22 mid 165 AS 
3.3 mid 35V .30 33 mid 105 .4 
4.7 mid 360 .30 47 mid 65 .40 
6.e mid 6V .30 56 mid 64 .45 

6.8 mid 50V .40 150 mid 155 .50 

OPTO ISOLA FORS 
M( 01 Opt" ,,,,l.h" d,,,de SI Po 

,tc T2 ()plc, ola,ur 1,anu.ln, - 

' 

Dale sheets on request. Add 308 each 

if item is priced below $1.00 each. 

LED C 
J EA. 

DI. 10A RED CA ,27" MD 51.89 
DL 707 RED CA .30" RHD 1.49 
DL. 507 RFD CA SO" RHD 1.49 
FND 359 RED CC .375" RHD .89 
DL 702 RED CC 30" LHD 1.39 
NSN 74R RED CC .30" RHD 1.49 
DL 500 RED CC 30" RHO 1.49 

1.39 1 " MANS GREEN CA . ?7 LHD . 

MANS YELLOW CA .27" l HD 1.39 
MAN82 YELLOW CA .3" LHD 1.89 
MAN66 RED CA .6" LHD 2.19 
DL747 RED CA .6" LHD 2.39 

FREE CATALOG AVAILABLE ON REQUEST 

vs Irm Satislactìon guaranteed. Shipment will be made postage prepaid wilbin 3 R 13 

receipt of order. Payment may be made with personal check, charge and include 
number and ex date), or money order. Phone Orders - BofA and M/C card c' C.O.D P 

Add 51.00 to cover shipping and handling if order is less than 510.00. 
California residents add sales lax. Include shipping expense for orders shpiws out of 
U.S. and Canada approx. 10. of order. 

INTERNATIONAL ELECTRONICS UNLIIMIIfED 
VILLAGE SQUARE, P.O. BOX 449 DEPT I. v CARMEL VALLEY, CA 93924 USA a PHONE (408) 659 -3171 

CALCULATOR CHIPS 
CT5002 12 digit, 4 function fixed decimal 

battery op 
function 

- 40 pin 1.95 

CT5005 12 diet. 4 (unction plm memory, lined 
decimal - 20 pin 2.19 

MM5725 R digit, 4 function, floating decimal 
18 pin 1-95 

84845776 6 digit, 1lunction, 9V battery 
operation - 18 pin 2.95 

MM5738 8 digit, 5 function plus memory and 
constant floating decimal, 9V battery 
operation - 24 pin 3.95 

MM5739 9 digit, 4 function, 9V battery 
operation - 22 pin 3.95 
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Why 
ul t itecat 

leader in digital multimeters. 
If you're shopping for your first multi - 

meter, or moving up to digital from 
analog, there are a few things you 
should know. 

First, look at more than price. You'll 
find, for instance, that the new Fluke 
8020A DMM offers features you won't 
find on other DMMs at any price. And 
it's only $169.* 

Second, quality pays. Fluke is recog- 
nized as the leading maker of multi - 
meters (among other things) with a 
30 -year heritage of quality, excellence 
and value that pays off for you in the 
8020A. 

Third, don't under -buy. You may think 
that a precision 3'/2 -digit digital multi - 
meter is too much instrument for you 
right now. But considering our rapidly 
changing technology, you're going to 
need digital yesterday. 

If you're just beginning, 
go digital. 

Why not analog? Because the 8020A 
has 0.25% dc accuracy, and that's ten 

1808 -7001 
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times better than most analog meters. 
Also, the 8020A's digital performance 

means things like 26 ranges and seven 
functions. And the tougher your home 
projects get, the more you need the 
8020A's full -range versatility and ac- 
curacy. The 8020A has it; analog meters 
don't. 

If you're a pro. 
You already know Fluke. And you 

probably own a benchtop -model multi - 
meter. 

Now consider the 8020A: smaller in 
size, but just as big in capability. Like 
2000 -count resolution and high -low 
power ohms. Autozero and autopolarity. 
And the 8020A is MOV- protected to 
6000V against hidden transients, and 
has overload protection to 300V ac. 

Nanosiemens? 

Conductance To Resistance Conversion 
10 

100 

U 
A 

= 1,000 

10,000 
0.1 1 10 100 

Conductance (nS) nanosiemens 

Beginner or pro, you'll find the meter 
you now have can't measure nanosie- 
mens. So what? With the 8020A con- 
ductance function, you can measure 
the equivalent of 10,000 megohms in 
nanosiemens. Like capacitor, circuit 
board and insulation leakage. And, you 
can check transistor gain with a simple, 
homemade adapter. Only with the 8020A, 
a 13 -oz. heavyweight that goes where 
you go, with confidence. 

What price to pay. 

$169.* 
Of course, you can pay more. Or less. 

In fact, you could pay almost as much 
for equally compact but more simplistic 
meters, and get far less versatility. And, 
the 8020A gives you the ̀ plus' of custom 
CMOS LSI chip design, and a minimum 
number of parts (47 in all). All parts 
and service available at more than 100 
Fluke service centers, worldwide. Guar- 
anteed, for a full year. 

Rugged. Reliable. Inexpensive to 
own and to operate; a simple 9V battery 
assures continuous use for up to 200 
hours. 

Where to buy. 
Call (800) 426 -0361 toll free. Give 

us your chargecard number and we'll 
ship one'to you the same day. Or, we'll 
tell you the location of the closest 
Fluke office or distributor for a per- 
sonal hands -on feel for the best DMM 
value going. 

*U.S. price only 

Fluke 8020A DMM for 
Home Electronics Experts: $169 

FLUKE 
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ATTENTION DEALER 
Announcing 

4 

electronic components 

One -Stop Component Cen 
*Over 200 quality items in- 

cludi.g integrated circuits, 
resistors, diodes, transis- 

tors, capacitors, connect- 
ors, swatches, sockets, 

LEDs and Data Books 

covering all JIM -PAK' 
items. 

*Immediate delivery on all 

orden 

* Store display racks avail- 

able 

*Stock rotation and return 
policy 

*Direct mail program avail- 

able from list of active 

elect -onic buyers in dealers' 

area. 

*National advertising cam - 

paigr in Fading electronics 
magazines to include list 
of gtalifying dealers 

*Nationally known manu- 

facturers' products at prices 

every dealer can afford 

*Guaranteed products 

*Standard industry part 
numoers 

jem-pak FOR MORE INFORMATION AND PRICING SCHEDULE 

A component lin 

sellers develope 

independent dea, r 

computer sho 

stores, electron 

hobby shops, or 

where there is 

market for electro 

A product line w 

plies most of y' 

from one distribu 

reputation for 

efficient service. 

and compact dis 

make initial inEtE 

the JIM-PAK® lin . 

f proven 

fo- the 

Ideal for 

school 

dealers, 

location 

oiential 

is sales. 

ich sup - 

r needs 

r with a 

st and 

ttractive 

ay racks 

ation of 

easy. 

Your customers d erne the 

best. Now you cant rolitably 

retail name brand ompon- 

ents at competitr prices. 

Be the first in yol r area to 

announce and sell the JIM- 

PAK® line. Wr or call 

today. 

CONTACT: 

a division 3f Janes Electronics, 1021 Howard Avenue, San Carlos, California 94070, (415) 
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N.A.S.A. PHOTO 

The AVANTI (c0-INDUCTIVE)Tmprinciple makes the 
the Moonraker the ultimate in CB antennas. 

The MOONRAKER Dual Polarity design follows that of the 
original Moonbounce antennas used to rebound signals off the 
moon. 

The close spacing of the elements increases 
coupling and signal excitation while the AVANTI 
P.D.L. reflector is the best available. AVANTI's 
co- inductive matches provide correct feeding im- 
pedance, improve power handling ability and 
eliminate coils which can detune or burn out. 
The mechanical construction is typical of 

AVANTI's aerospace craftsmanship, using cast 
aluminum hubs, extrusions, and aircraft quality 
aluminum throughout. 
A fine point: The ends of each dipole element 

are extended by the use of stainless steel wire, 
which decreases wind loading profile. 

Each antenna comes with the new AVANTI switch - 
box which allows instant switching between 
vertical and horizontal modes. 

J Copyright 1977, All Rights Reserved 

AVANTI's switchbox makes contact before it breaks, therefore 
eliminating RF arcing and subsequent burnout or loss of 
efficiency. 

- - WHY DUAL POLARITY? With the crowded 
channels these days, a vertical is needed to work 
mobiles and other verticals, but those in the know 
go to horizontal when they wish to quiet things 
down. The horizontal is especially valuable when 
you realize that most hash from automobiles, 
etc., is vertically polarized and can be quieted 
by about 25 db when operating horizontal. 

Shaded Arp 
Shows Plot On 
Vertlal 
Black Dotted Un. 
Shows Horizontal 
Teel Plot of th. 
MOONRAKER4 

SPECIFICATIONS FOR MOONRAKER - Model AV -140 

Gain - 14.5 db over isotropic 
Front to back separation - 38 db 
VSWR - 1.2:1 
Impedance - 50-52 ohms 
Vertical to horizontal separation 
25 db 
Weight - 24 lbs. 

Length - 16.5 ft. 
Rotor required - medium to 
heavy duty 
Power multiplication - 28x 
Bandwidth - full 40 channel 
Wind load (sq. ft.) of beams -5 sq. ft. 

Avanti makes a complete line of base and mobile 
CB antennas from $11.95 to $404.00. 

For free catalog, write: 
AVANTI RESEARCH AND DEVELOPMENT, INC., 340 Stewart Avenue, Addison, IL 60101 
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