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TENNESSEE ... ....... MEMPHIS. TENN. 38118 
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LET US TAKE CARE OF YOUR TUNER PROBLEMS ... 
PTS will repair any tuner-no matter how old or new. Fastest Service -8 hour-In and out the same day. Overnight transit to one of our strategically located plants. Best Quality-you and your customers are satisfied. 
PTS uses only ORIGINAL PARTS! No homemade or make -do, inferior merchandise (this is why we charge for ma(or parts!). You get your tuner back in ORIGINAL EQUIPMENT condition. 
PTS Is recommended by more TV Manufacturers than any other tuner company and is overhauling more tuners than all other tuner services combined. 

PTS ELECTRONICS, INC. 

VHF, UHF $10.95 
UV -COMBO 17.95 
IF-SUBCHASSIS 12.50 

Major parts and shipping 
charged at cost. (Dealer net!) 

HOME OFFICE . . ..... BLOOMINGTON, INDIANA 47401. .5233 S. HIGHWAY 37 .. .. 812-824-9331 
ALABAMA .. BIRMINGHAM, ALABAMA 35222 524 32ND ST. SO. ..... 205-323-2657 
ARIZONA PHOENIX, ARIZONA 85061 .2412 W. INDIAN SCHOOL RD. .602-279-8718 
CALIFORNIA CENTRAL LOS ANGELES, CA. 90023 4184 PACIFIC WAY 213-266.3728 
CALIFORNIA NORTH SACRAMENTO, CA. NO. 95841 .... 4611 AUBURN BLVD. .... 916-482-6220 
CALIFORNIA SOUTH SAN DIEGO. CA. SO. 92105 5111 UNIVERSITY AVE. 714-280-7070 
COLORADO ARVADA, COLORADO 80001 4958 ALLISON ST. 303-423-7080 
FLORIDA NORTH JACKSONVILLE, FLA. NO. 32210. 1918 BLANDING BLVD. .... 904.389-9952 
FLORIDA CENTRAL TAMPA, FLA. 33690. 2703 S. MACDILL ..813-839-5521 
FLORIDA SOUTH MIAMI. FLA. SO. 33168 . .. 12934 N.W. 7TH AVE......... 305-685-9811 
INDIANA .... .. .. BLOOMINGTON. IND. 47401. 5233 S. HIGHWAY 37 812-824-9331 
KANSAS ............. KANSAS CITY, KANSAS 66106 .3116 MERRIAM LANE 913.831-1222 
LOUISIANA .. ...... METAIRIE, LA. 70003 .. .2914 WYTCHWOOD DR..... 504-885-2349 
MARYLAND SILVER SPRINGS, MD. 20910. 1105 SPRING ST. 301-565-0025 
MASSACHUSETTS EAST SOMERVILLE, MASS. 02144. . .. 52 HOLLAND ST. 617-666-4770 
MASSACHUSETTS WEST SPRINGFIELD. MASS. 01103 191 CHESTNUT ST . .............. .... 413.734-2737 
MICHIGAN DETROIT. MICH. 48235 13709 W. 8 MILE RD. 313-862-1783 
MINNESOTA ... MINNEAPOLIS, MINN. 55408 ... 815 W. LAKE ST. 612.824-2333 
MISSOURI ST. LOUIS, MO. 63130 8456 PAGE BLVD.. 314-428-1299 
NEW JERSEY . ..... E. PATERSON, N. JERSEY 07407. 158 MARKET ST. 201-791-6380 
NEW YORK .BUFFALO. NEW YORK 14212 993 SYCAMORE ST 716.891-4935 
NORTH CAROLINA CHARLOTTE. N. CAR. 28205 724 SEIGLE AVE. 704-332-8007 
OHIO SOUTH ... CINCINNATI, OHIO 45215. .......... ....8180 VINE ST. ...... 513-821-2298 
OHIO CENTRAL COLUMBUS, OHIO 43227 ... 4003 E. LIVINGSTON AVE. 614-237-3820 
OHIO NORTH PARMA, OHIO 44134 .... 5682 STATE RD..... ...... 216.845-4480 
OKLAHOMA .... . . ... OKLAHOMA CITY, OK. 73106 .. .. ......... 3007 N. MAY .... .. 405-947-2013 
OREGON PORTLAND, OREGON 97213 5220 NE SANDY BLVD. 503-282-9636 
PENNSYLVANIA WEST PITTSBURGH, PA. 15202 257 RIVERVIEW AVE. W. 412-761-7648 
PENNSYLVANIA EAST .............UPPER DARBY, PA. 19082 .. .1742-44 STATE RD. 215-352-6609 

3614 LAMAR AVE. 901-365-1918 
4324-26 TELEPHONE AVE. 713-644-6793 
MOPAC RD. 214-753-4334 
3118 E. PRINCESS ANNE RD. 
432 YALE AVE. 
3509 W. NATIONAL ........... 

We offer you finer, faster... 

... Precision. .::::L 

Tuner Service 
ELECTRONICS, INC.... 
... Number ONE and still trying harder! 

(Not a Franchise Company) 

804-625-2030 
206.623.2320 
.414-643-8800 
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1. Central Processing Unit (CPU) Board. 
This double -sided board is the heart of the 
Altair 8800. It was designed around a 

powerful, byte oriented, variable word 
length processor-a complete central 
processing unit on a single LSI chip using 
n -channel, silicon gate MOS technology. 
The CPU board also contains the Altair 
System Cloc k-a standard TTL oscillator 
with a 2.000 MI-Iz crystal as the feedback 
element. 
2. Power Supply. The Altair Power Supply 
provides two +8, a 4 16 and a -16 volts. 
These voltages are unregulated until they 
reach the individual boards (CPU, Front 
Panel, ,Memory, I/O, etc.). Each board has 
all the necessary regulation for its own 
operation. 
The Altair Power Supply allows you to 
expand your computer by adding up to Ib 
hoards inside the main case. Provisions for 
the addition of a cooling fan are part of 
the Altair design. 

3. Expandability and custom designing. The 
Altair has been designed to he easily 
expanded and easily adapted to thousands 
of applications. The basic Altair conies 
with one expander hoard capable of hold- 
ing four vertical boards. Three additional 
expander hoards can be added inside the 
main case. 

4. Altair Options. Memory hoards now 
available include a 1024 word memory 
board, a 2048 word memory board, and a 

40% word memory hoard. Interface hoards 
include a parallel board and 3 serial boards 
(RS232, TTL and Teletype). Note: Interface 
boards allow you to connect the Altair 
Computer to computer terminals, tele- 
typewriters, line printers, plotters and other 
devices. 
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Other Altair Options include additional 
expander hoards, computer terminals, 
audio -cassette interface hoard, line 
printers, .\SCII keyboards, floppy disc sys- 
tem, alpha -numeric display and more. 

S. All aluminum case and dress panel. The 
Altair Computer has been designed both 
for the hobbyist and for industrial use. It 
comes in an all aluminum case complete 
with sub -panel and dress panel. 

6. It all adds up to one fantastic computer. 
The Altair is comparable to mini -com- 
puters costing 10-20 thousand dollars. It 
can he connected to 256 input/output 
devices and can directly address up to 
65,0(X) words of memory. It has over 200 
machine instructions and a cycle time of 
2 microseconds. 
You can order the Altair Computer by 
simply filling out the coupon in this ad or 
by calling us at 505'265-7553. Or you can 
ask for free technical consultation or for 
one of our free Altair System Catalogues. 
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PRICES: 
Ahab Computer kit with complete assembly 

instructions $439.00 
Assembled and tested Altair Computer $621.00 

1,024 word memory board ...... _ _$97.00 kit and 
$139.00 assembled 

2,048 word memory board____ _ _ _$145.00 kit and 
$195.00 assembled 

4,0% word memory board $264.00 kit and 
$338.00 assembled. 

Full Parallel Interface hoard $92.00 kit 
and $114.00 assembled. 

Serial Interface board (RS232) 5119.0(1 kit and 
$138.00 assembled. 

Serial Interface board (TTL or teletype) $124.00 
kit and $146.00 assembled 

Audio Cassette Record Interface ___S128.00 kit and 
$174.00 assembled 

Expander Board (adds 4 slots to 8800) ___$16.00 kit 
and $31.00 assembled 

NOTE: Altair Computers come with complete docu- 
mentation anti operating instructions Altair cus- 
tomers receive software and general computer 
information through free membership to the Altair 
User', Club Software now available includes a 

resident assembler. system monitor, text editor and 
BASI'_ language. 

MITS/6328 Linn \E, Albuquerque, NM, 87108 505/265-7553 

"C red Iv, Eleetr(lnlc s" 

Prir es and spec iii at ions subjer t to hange 

without n.rtu e. Warranty: 90 day on parts 

for kits and 90 days on parts and labor for 

assembled units 
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Alta r Computer Kit Assembled 

Options (list on separate sheet) 
Inc ludo c8 (In for postage and handling 

PLEASE SEND FREE ALTAIR SYSTEM CATALOGUE 

NAME 

ADDRESS 

CIT1' SIAtE h ZIP 
MITS/b328 Linn NE. Albuquerque, NM. 87108 
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Columbia 10 -Speed 
Bicycles 
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10 Spalding Gott Clubs 
Woods, Irons & Wedge 

Skil 16" Gasoline Chain Saw 
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Soldering Iron Kit 
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..for Professional Antenna Installers 

Bicentennial 
Pewter 
Key Ring 

/i' ... 

7- 

Yellow Hard Hat 

Skil 3/e" 
X-Tra Tool 
with Accessories 

Nylon 
Installers 
Jacket 
Blue with Gold 
Imprint 

Jerrold Levelite, 
Model L-200 
TV Signal Presence 
Indicator 

-gam Personalize°_ 
Digital 
LED Watch - 
Your Name - 
Under Crystal 

More and more professional instal- 
lers are choosing Jerrold top -rated 
antennas, preamplifiers, accessories 
and MATV equipment. If you are one 
of the many professionals using 
Jerrold equipment, this Jerrold Bi- 
centennial Bonanza program will 
give you the opportunity to gain free 

A Bonanza of 
FREE GIFTS 

gifts as our way of saying "Thank 
You." If you are not yet using the 
Jerrold line, these premium gifts are 
an incentive for you to try Jerrold 
products. For complete details on 

this program, contact your partic- 
ipating Jerrold distributor today. 

For the name of your local Jerrold 
distributor call the appropriate office 
listed below. 

Available only from your participating Jerrold distributor 

JERROLD 
a GENERAL INSTRUMENT company 

Distributor Sales Division 
HEADQUARTERS 8 EASTERN OFFICE 200 Witmer Rd., Horsham, Penna. 19044, (215) 674-4800 

SOUTHERN OFFICE 1 Perimeter Place, Suite 101, Atlanta, Georgia 30339, (404) 432-3102 

WESTERN OFFICE 1255 Veterans Blvd., Redwood City, Calif. 94063, (415) 365-5050 

MIDWESTERN OFFICE 1334 Atlantic Street, North Kansas City, Mo. 64116, (816) 474-0450 

2 Circle 3 on reader service card 



ELECTRONICS 

Radio-ElectrOnics® 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
Electronics publishers since 1908 OCTOBER 1975 Vol. 46 No. 10 

HI -Fl 
STEREO 

4 -CHANNEL 

16 Inside the QS Matrix 
How the magic is performed. by Hideo Kitahra 

36 R -E Lab Tests Pioneer CT -F9191 
A most complete report on a new 
front -loading cassette deck. by Len Feldman 

39 R -E Lab Tests Soundcraftsmen RP 2212 
Detailed report on a new equalizer. by Len Feldman 

41 How To Buy Bookshelf Speakers 
First of a 3 -part series that examines the user's 
requirements and pits them against the manufacturer's 
product. by Art Kleiman 

52 Hi -Fi Add On's You Should Know 
They may not be necessities, but they can add 
convenience to your music system. by Fred Petras 

BUILD ONE 
OF THESE 

33 4 -Channel Matrix Synthesizer 
Use it with your 4 -channel system. It converts 
2 -channel music sources into 4 -channel matrix 
signals-for about $20. by Arnold Nichols 

59 Doorbell Programmer Sets Up Your Prom 
Use it to program the PROM doorbell you buill 
last month. by Ralph E. Cousino 

TEST 
EQUIPMENT 

50 Super -Fi Testing 
When you test hi-fi gear that has remarkable 
specs, you've got to use test equipment that's 
equally remarkable. by Len Feldman 

104 Equipment Report 
Simpson 432, "Chroma-Line" color - 
pattern generator. 

GENERAL 4 Looking Ahead 
Sneak preview of tomorrow's news. 
by David Lachenbruch 

TELEVISION 62 Step -By -Step Troubleshooting Charts 
Good color depends on a good video signal. 
Check the video stages when color isn't right. 
by Stan Prentiss 

69 Service Clinic 
DC volume controls. by Jack Darr 

96 Reader Questions 
R -E's Service Editor solves reader problems. 
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ON THE COVER 

R -E's hi-fi test lab puts some 
of the latest hi-fi gear 
through its paces. Here the 
Pioneer CT -F9191 gets a 

thorough going over. The 
complete report starts on 
page 36. 

HI -Fl ADD-ON ACCESSORIES can make your 
system easier to use and more interesting to 
listen to. See the latest products. 

....turn to page 52 
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4 -CHANNEL MATRIX SYNTHESIZER is easy 
to build. One IC turns 2 -channel stereo into 
4 -channel matrix sound. ... see page 33 

Radio -Electronics, Published monthly by Gerns- 
back Publications, Inc.. 200 Park Avenue South, 
New York, NY 10003. Phone: 212-777-6400. Sec- 
ond-class postage paid at New York, NY and 
additional mailing offices. One-year subscription 
rate: U.S.A., U.S. possessions and Canada, $8.75. 
Pan-American countries, $10.25. Other countries, 
$10.75. Single copies 75c. © 1975 by Gernsback 
Publications, Inc. All rights reserved. Printed in 
U.S.A. 

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

A stamped self-addressed envelope must ac- 
company all submitted manuscripts and/or art- 
work or photographs if their return is desired 
should they be rejected. We disclaim any re- 
sponsibility for the loss or damage of manuscripts 
and/or artwork or photographs while in our 
possession or otherwise. 

As a service 
technological 
disclaims any 

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

Holographic videodisc 

The leading contenders in 
the home videodisc sweep- 
stakes have been laser -optical 
systems developed by Philips, 
MCA and Thomson-CSF; a 
capacitance system devel- 
oped by RCA, and the Ger- 
man -British TeD mechanical 
system. Now along comes 
Hitachi with the first Jap- 
anese -developed system un- 
veiled to date. The Hitachi 
system, already demonstrated 
in the lab, uses holography. 
The disc spins at a lazy 6 rpm, 
as opposed to 1,800 rpm for 
the American -standards ver- 
sion of the optical and me- 
chanical systems and 450 rpm 
for the capacitance system. 

The Hitachi system records 
each frame of the color tele- 
vision picture in the form of 
a composite hologram about 
one millimeter in diameter. 
Actually, three holograms are 
superimposed-for luminance, 
chroma and sound-and read 
out at three different angles 
while being illuminated by a 
single laser. In a technical 
paper on the system, Hitachi 
scientists said: "More than 
2,000 holograms were ar- 
ranged on a photoresist disc 
to give several minutes of play 
of motion pictures in color. 
Continuous rotation of the 
disc at 6 rpm gave color mo- 
tion pictures and sound on a 
TV monitor." 

It's not known whether 
Hitachi intends to further de- 
velop the system, but some 
industry engineers are en- 
couraged by it. Zenith's Re- 
search Vice -President, Robert 
Adler, said it was an en- 
couraging sign that "there are 
indeed other alternatives" in 
approaching the videodisc 
playing system. If the holo- 
graphic approach sounds 
familiar, you may recall RCA's 
"HoloTape SelectaVision" 
system, unveiled in 1969 (and 
since shelved), that used 
holographic images on Mylar 
tape. Interestingly, RCA re- 
ceived a British patent in 1969 
for a holographic videodisc 
recording process. 

Hitachi's system can ac- 

commodate 54,000 frames, or 
about 30 minutes playing time 
on a 12 -inch record, and 
records can be reproduced 
by the standard stamping 
process. 

Unlicensed CB's 

The problem of unlicensed 
Citizens band radio operation 
was the subject of a recent 
conference between FCC staff 
members and two-way radio 
manufacturers. The FCC is 
swamped with license appli- 
cations, with nearly a quarter - 
million pending, and it's fall- 
ing farther behind each week 
as CB sales boom. It currently 
takes about eight weeks to get 
a license-which now is done 
after the equipment is pur- 
chased-and this encourages 
illegal operation. The FCC 
admits it can't possibly police 
the band and it has no idea 
how many illegal operators 
there are. 

The Commission staff pro- 
posed a quick -license plan, 
and most of the manufacturers 
appeared to agree. This would 
empower CB dealers to issue 
temporary licenses at the time 
the equipment is sold, collect 
the four -dollar fee and for- 
ward the application for a per- 
manent license to the FCC. 
Using this procedure, a buyer 
could operate his new CB 
radio legally as soon as he 
bought it. 

Digital TV tuning 

Random-access digital tun- 
ing seems to be the wave of 
the future in color TV. RCA 
has introduced a new 25 - 
inch color chassis that fea- 
tures a remote hand-held 
"control center" with a calcu- 
lator -like keyboard. Select- 
ing a channel ("0" and "7" 
for Channel 7, or "3" and 
"5" for Channel 35) turns the 
set on and tunes it to the 
proper channel. In the bottom 
part of the screen, the correct 
time and channel number ap- 
pear in white numerals that 
remain for a few seconds. The 

silent ultrasonic remote con- 
trol is also used to adjust 
color, tint and volume. When 
color is being adjusted, the 
time and channel number ap- 
pear on the screen in red. 

The RCA unit is similar in 
the way it addresses the set 
to the Magnavox's "STAR" 
system, which is now in its 
second year. The new version 
of STAR is available on some 
19- as well as 25 -inch sets 
and has two calculator -like 
tuning units-one remote and 
one affixed to the set. 

At least five more digital 
TV -addressing systems are 
under development by other 
companies. Recently demon- 
strated was General Instru- 
ment's "Omega" system that 
uses up to four LSI's and like 
the RCA device can accom- 
modate up to 100 channels 
making it suitable for tuning 
to special CATV as well as 
broadcast channels. The sys- 
tem employs a non-volatile 
memory developed by NCR. 
This memory will store infor- 
mation-fine tuning, last chan- 
nel viewed, etc.-for more 
than 10 years, even if the 
set has been turned com- 
pletely off or unplugged. 
Other digital tuning systems 
are under development by 
National Semiconductor in 
cooperation with Plessey as 
well as Motorola, Texas In- 
struments and Fairchild. 

Filter tube 

What is the next step in 
color pix tubes after negative 
matrix? It may be the filter 
tube. RCA is already in pro- 
duction of the "AccuFilter" 
tube, being used in its newly 
introduced 19- and 25 -inch 
sets in both slot -mask and 
conventional phosphor -dot 
tubes. The AccuFilter tubes 
optically filter the appropri- 
ate red and blue phosphor 
dots or strips. RCA claims 
this system provides up to 
25% better contrast in bright 
room light, with a brightness 
sacrifice of only about 5%. 
At a recent technical sympo- 
sium, Zenith engineers de- 
scribed a somewhat similar 

developmental tube called 
"Chroma-Filter," that uses 
red, green and blue filters, 
and has improved contrast 
but 30% less brightness than 
the current negative -matrix 
Chromacolor. A Zenith 
spokesman said the company 
is still working on the filter 
concept. RCA's new AccuFil- 
ter tube has been offered to 
television manufacturers, but 
it is a premium -priced tube, so 
it is expected to show up only 
in high -end models for some 
time. 

TV, 2000 AD 

Zenith's Dr. Adler, address- 
ing engineers in Tokyo, gave 
some of his thoughts on the 
"possibilities" of television in 
the next 25 years. The current 
trend to simpler controls and 
automatic operation of re- 
ceivers will continue to the 
point where color adjustment 
will be completely automatic. 
Elimination of ghosts will be 
a major challenge. The use 
of television retrace time, 
particularly in the vertical in- 
terval, suggests many possi- 
bilities for supplementary 
services. One is the transmis- 
sion of alphanumerical data 
for onscreen display, as is be- 
ing tested now in England. 

Cable TV may be used to 
send literally millions of 
single -frame pictures that 
could be stored for display at 
home and in business. For 
many business uses, higher - 
resolution television pictures 
might be necessary. The long - 
sought flat -panel display will 
be realized in the laboratory 
before 1980, Dr. Adler said, 
with gas -discharge devices 
and electroluminescence the 
"leading candidates." With 
the arrival of such large - 
screen displays, higher -reso- 
lution pictures may be desir- 
able and in city areas they 
may be transmitted, digitally 
encoded, either from single 
high-powered microwave an- 
tennas or from many lower - 
powered antennas. 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



Nov Mallory Ni -Cad Batteries. 
Rechargeable 1Q00 times. 
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Economical recharg ng - 
Mallory BC-' Charger draws onlj two watts. 

Team these long -life nickel -cadmium cells 
with an automatic Mallory Charger, and you 
can recharge them 1000 times, or more. 
You'll be sure of having fresh D, C, and AA 
batteries, while saving money, time and 
:rouble. Mallory Rechargeable Nickel - 
Cadmium Batteries keep on coming back for 
more in electronic calculators, tape recorders, 
radios, cameras, toys, other battery -powered 
products. 
Keep a spare set of Mallory Ni -Cads on hand, 

and you'll never run out of battery power 
again. They recharge to full strength, two or 
four at a time. And unlike ordinary dry cells 
that lose voltage dur ng discharge, Mallory 
Ni -Cads with a full charge maintain operating 
voltage during the ent re work cycle. You get 
maximum power, continuously, for top product 
performance. 

For the long run, Mallory Rechargeable 
Ni -Cads ... the 1000 -time batteries. Get them 
now at your Mallory Distributor. 

MALLORY 
MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P.R.. MALLORY CO. INC. 
Box 1284. Indianapolis. Indiana 46206; Telephone: 317.866.3731 

Batteries Capacitors Controls Security Products DUR ATAPEe Resistors Semiconductors SONALERTQO Switches Fastening Devices 
DURATAPEx and SONALERTe are registered trademarks of P. R. Mallory & Co. Inc. 
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new & ti ely 

Electronic heart mini -checker 
can be operated by patient 

Two new devices-or two variations of 
one device-weighing only five ounces 
each, enable a heart patient to check 
his condition with his doctor immediately 
over the telephone. (Former devices re- 
quired that electrodes be applied by a 

doctor or medical technician, and were 
often the size of a small typewriter.) 

These CardioBeeper monitors owe 
their compactness and light weight to 
two special integrated circuits designed 
and developed by ITT Semiconductors, a 

division of ITT. The complete units are 
made by Survival Technology, Inc. of 
Bethesda, MD, and are marketed by 
Wyeth Laboratories of Philadelphia. 

One device is for patients who have a 

heart condition that requires continued 
medical follow-up, the other for those 
who have an implanted heart pacer. 
Either CardioBeeper can transmit an 
electrocardiogram to the patient's doc- 
tor, or can beep signals direct to the pa- 
tient's attention. 
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THE NEW MINIATURE HEART MONITOR is 

demonstrated by Jes Schlaikjer of ITT. The 
leads to the plastic armpit sensors are seen 
entering above the shirt button. The BEEP 
and ECO (electrocardiogram) contacts are 
at the bottom of the compact unit, the TEST 
contact at upper right and the lamps at 
upper left. 

To use, a plastic sensor-attached to 
the monitor by wires-is placed in each 
armpit. There are no gels, pastes or 
straps-the two highly sensitive elec- 
trodes are inserted simply by unbutton- 
ing the top two shirt buttons or opening 
the dress slightly. 

To transmit an electrocardiogram, the 
patient phones his doctor and places the 
monitor against the telephone mouth- 
piece. The unit generates a variable 

tone-frequency-modulated by the heart 
action-between 1 and 2 kHz that is 
readily transmitted over any telephone 
line. From it, the doctor can take an 
electrocardiogram or pacemaker func- 
tion on the ECG recorder or scope. Reg- 
ular checks can be made without the 
patient's having to visit the doctor's 
office, or on any occasion the patient 
may notice a condition that he feels may 
need attention. 

In the other operating mode, an audio 
beep and one of two flashing lights show 
the patient his heart or pacemaker rate. 
One light flashes if the rate is higher than 
it should be-the other if it is slower. If 
indications are not normal, the patient 
follows instructions already supplied by 
the doctor. 

The two modes are selected by touch- 
ing one of two contacts. The device re- 
mains "on" only as long as contact is 
maintained. Thus the battery, which has 
a life of 50 hours, cannot be left on and 
run down. A third contact checks the 
battery, and Is set to drop to zero when 
there is still 90 minutes of operating 
power left. 

Microprocessors to save 40% 
of gas used in motor cars? 

A tiny electronic device is achieving 
significant gasoline savings in tests be- 
ing made by major automobile makers, 
RCA Chairman Robert Sarnoff told the 
29th annual Business Conference of the 
Indiana University School of Business. 
Preliminary tests indicate that the device 
-a microprocessor-will be able to 
boost mileage up to 40 per cent. 

The microprocessor is a miniature 
computer containing 6,000 transistors 
and other electronic devices in an area 
less than a 1/4" square. Installed in a 

car with appropriate link -ups, it can auto- 
matically adjust both choke and throttle 
for maximum starting efficiency, run the 
motor with the right fuel mixture for high- 
est fuel savings, and shift gears at pre- 
cisely the right time for optimum fuel 
efficiency. 

Annual savings could amount to 500 
million gallons of gasoline-equivalent to 
27 million barrels of crude oil. "Working 
with the automotive industry as we are, 
the electronics industry should be able 
to mass-produce microprocessors by the 
millions at a cost of no more than $100 
per unit," Mr. Sarnoff said. 

Voice -actuated two-way radios 
make blind skiing practical 

Blind skiers are no novelty in this day 
when people with disabilities are taking 
part in almost all kinds of human en- 
deavor. And the use of two-way radio in 
various types of sports is not new. But 

Sammy Skobel, blind skier and founder 
of the American Blind Skiing Foundation, 
discovered that the standard two-way 
portable was not entirely suited to blind 
skiing. 

The blind skier needs an assistant 
when skiing down a hill or when partici- 
pating in a slalom competition where the 
skiers must travel a zigzag path around 
markers strung out in staggered fashion 
along the course. The guide is often In an 
unhappy situation, since he must yell 
at the top of his voice to be heard at all 
times. After fifteen or twenty minutes his 
voice starts to weaken, and he must rest 
for a minute or two. 

II11 

BLIND SKIER SKOBEL AND GUIDE, with 
the Motorola voice -actuated two-way radios 
that will be used between skier and guide In 
a downhill practice run. With the radios 
strapped to their waists, the guide will wear 
a speaker/microphone and Sammy Skobel 
will wear a speaker on the shoulder of his 
parka. 
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Mr. Skobel consulted with Motorola 
Communications and Electronics for a 

solution for this sometimes serious 
problem. The result was a portable two- 
way radio specially adapted to the needs 
of the blind skier. The chief difference 
between it and the regular type is that 
it is voice -operated. A skier often needs 
both hands on his poles and cannot push 
a talk -listen button at will. With the 
voice -operated setup, all he or his guide 
have to do is to start talking in a normal 
voice and the transmitter goes into oper- 
ation. A speaker worn on the shoulder 
of the parka near the ear completes the 
blind skier's radio. 

"The radio gives me a feeling of free- 
dom and security," says Skobel. "I can 
ski almost as if I were alone, but I know 
that I will be able to hear whatever in- 
structions are necessary and I do not 
have to worry about becoming separated 
from my guide." 

(continued on page 12) 

6 



111111"Pjl- 

5- 

.f .. 

I 11 ti 
. ; 

11% 

, 
h-.1 

' 
r J. 

al 

"V" is for Vaco. And value, too. A good sign in times 
like hese. 

Take our new Super Case. A great value with great va- 
riety. 48 professional problem solving tools from screw- 
drivers and nutdrivers to pliers, wrenches, crimping 
tools, and more! All right at hand. And all uncondition- 
ally guaranteed. 

You'll find the Super Case and all the other fine Vaco 
tools along with problem solving aids, in our new free 
"Answer Book". From your tool distributor. Or write 
direct: 

Vaco Froducts Co., 510 N. Dearborn St., Chicago, Illinois 
60610. 

And remember the sign of the "V". Value ... variety ... 
Vaco! 
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No other home -study school gives you a TV 
like the one you build with NRI's Master 
Course in Color TV/Audio servicing. 
Some schools give you three or four plug-in 
sub -assemblies off the production line to 
put together a commercial set. Others give 
you a hobby -kit bought from outside 
sources. And because neither type was 
originally designed to train people for 
TV servicing, lessons and experiments must 
be "retro -fitted" to the set as it comes. 

That's why we went to the trouble to 
engineer our own, exclusive solid-state TV. 
It's the only way a student can (1) 
get the feel of typical commercial 
circuitry, (2) learn bench tech- 
niques while building a com- 
plete set from the "ground" up, 

i 
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(3) perform over 25 "in -set" -- 

experiments during construc- 
tion, and (4) end up with a 25" 1' 

diagonal solid-state color TV 
with console cabinet and all 
the modern features you'll 
find on sets you'll service. 
Nobody else can give you this 
combination of advantages be- 
cause nobody else invested the 
time and money to design a set 
with learning in mind. 

=f, 

NRI passes the savings 
on to you 

You don't pay a big premium to get this unique TV as 
part of your training, because NR I engineering eliminates 
the cost of buying from an outside source. And we pay no 
saleman's commission. We enroll students by mail only. 
We pass the savings along to you in the form of low 
tuition fees, extras like a cabinet for the TV, a solid-state 
radio you learn on as you build, and actual instrument 
kits for servicing TVs ... triggered sweep oscilloscope, 
integrated circuit TV pattern generator, and 31/2 digit 
digital multimeter. You can pay hundreds of dollars 
more for a similar course and not get a nickel's worth 
more in training and equipment. 

More know-how 
per donar 

That's what it all boils down to, the quality of training 
you get for the money you spend. In our 60 -year history, 
more than a million students have come to NRI and 
we're fully approved for career study under the G.I. Bill. 
We must be teaching something right. 

Some of those "right" things are bite -size lessons to 
ease understanding and speed learning ... personal 
grading of all tests, with comments or explanations where 
needed ... a full-time staff of engineer/instructors to 
help if you need it ... plenty of "real -life" kits and 
experiments to give you hands-on training ... and fully 
professional programs oriented to full- or part-time 
career needs. 
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Widest choice o f 
career opportunities 

NRI offers not one, but five excellent TV/Audio 
servicing courses so you can tailor your training to your 
budget. Or, you can study other opportunity fields like 
Computer Electronics, Communications, Aircraft or 
Marine Electronics, Mobile Radio, and more. Free 
catalog describes them all, showing lesson plans, 
equipment and kits, and career opportunities. There's 
no obligation and no salesman will ever call, so send for 
your copy today. See for yourself why NRI experience, 
selection, and exclusives give you something no other 
school can. 

If card is missing, write to: 

NRI C NRI SCHOOLS 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, 
Washington, D.C. 20016 
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Old thrown -out radios 
now sought by collectors 

Take another look at that old Atwater 
Kent radio with dark mottled tubes 
standing in brass sockets on a flat 
stained "breadboard", that you never got 
around to clearing out of the attic. It may 
now be negotiable at $200 or possibly 
much more. And if you paid $300 for a 
Stromberg-Carlson Treasure Chest in the 
1920's, you may be able to get your 
money back for it today. 

The urge to collect antique radios, long 
an amateur vocation, has produced col- 
lectors who have become dealers, origi- 
nally to dispose of their duplicates. (Like 
many other antique dealers, they often 
refuse to sell the best of their stock, and 
few models from the 1920's are on sale.) 

A recent survey of New York City 
shows one, Fred Driskill at 2623 Broad- 
way, who has a 1929 Gloritone he is 
willing to dispose of for $150, as well as 
a few earlier ones he apparently has no 
intention of selling, and later jobs all the 
way down to $50. 

Unusual designs are featured by an- 
other collector -dealer, Alan Moss of 20 
East 17th St., who sees prospective cus- 
tomers by appointment only. His prize 
piece is a peach -toned Sparton offered 
at $450, but he has lesser pieces, includ- 
ing a Zenith with a sailboat and sea 
scene embroidered on the grille cloth for 
$40. 

Richard Utilla exhibits old radios at 
two shops, 244 East 60th St. and 304 
East 62nd St. Some of his more modern 
selections sell for as little as $28. 

Not only do these collectors buy and 
sell old radios, some of them repair 
them as well. Fred Driskill specializes 
in restoring ancient sets, and keeps a 
large stock of components on hand for 
that purpose. Mr. Moss has his sets re- 
paired by Daniel Schulman of Rudan TV 
Service and Parts, 344 Third Avenue. 
He is an old set designer who was re- 
sponsible for many of the Emerson mod- 
els. 

The survey, which appeared in the 
New York Times, covered only one city 
but activity is heavy in many parts of the 
country, notably the West Coast where 
not only collectors but amateur muse- 
ums abound. 

1975 marks 15th anniversary of 
satellite weather prediction 

TIROS, a Television InfraRed Observa- 
tion Satellite, went into orbit April 1, 1960, 
with the hope that an overview of wide 
areas of the earth might be helpful in 
predicting weather conditions. Fifteen 
years and three generations of satellites 
later, meteorological procedures are al- 

most entirely based on satellite observa- 
tions. 

Before satellites, a forecaster was un- 
likely to know the weather conditions 
in more than 20% of the Earth outside 
the continental United States. Two-day 
and three-day or longer forecasts were 
unknown and impractical, and knowl- 
edge of such phenomena as coastal fog, 
sea ice conditions and snow cover was 
sketchy at best. 

The weather satellites gave scientists 
that knowledge, enabling them to im- 
prove the accuracy as well as the lead- 
time of their forecasts. They can now 
even watch the spawning of hurricanes 
and typhoons at sea often as long as two 
weeks before they hit land. 

Following the success of TIROS I, nine 
other satellites followed in quick suc- 
cession, then nine Environmental Survey 
Satellites (ESSA) and five ITOS (Im- 
proved TIROS) observational satellites. 
Today, the satellite is not only "one of 
the most successful space programs" to 
the scientist, but an essential part of the 
lay television viewer's evening weather 
broadcast. 

New thousand -dollar car radio 
has everything, plus dictation 

A new, totally electronic automobile 
sound system includes AM radio (four 
bands) FM (mono and stereo), plays pre- 
recorded stereo or mono cassettes, re- 
cords stereo from the radio, and receives 
dictation. It is called by its manufacturer, 
Blaupunkt Car Division of Robert Bosch 
Corp., the first fully electronic car radio 
(there are no mechanical parts). sWg .._., 
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NEW BLAUPUNKT BERLIN ELECTRONIC's 
control unit-about as big as a pack of king 
size cigarettes-is mounted on a flexible 
column and may be installed on the steering 
column or other spot convenient to the 
driver. 

The Berlin Electronic will be offered 
by Blaupunkt as a "limited edition," at an 
installed price of approximately $1,00C. 
The installation includes four speakers 
at selected points in the car. R -E 
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e ne SansuiL.: 
udspeakers that 

Convention 
on s ears. 

At the Convention of the Audio Engineering Society 
in Los Angeles last May, Sansui demonstrated a new 
concept in loudspeaker design. 

The reception from these experts-chief engineers 
of radio and TV stations, record producers, recording 

engineers and sales executives of audio companies-was 
even more sensational than we ourselves expected. 

And these are the reasons: 
Unlike conventional speakers, the LM design incor- 

LM 330 porates a multi -radiational tweeter device. High frequencies 
CUT -A -WAY instead of being lost through encapsulation, are diverted through 

three special exponential horns and recovered into sound energy that 
adds a breathtaking sense of ambience, and realism. The LM speakers also display 
extremely stable and well-defined stereo images. At the same t time, both the transient response and efficiency of the system are 

greatly increased. An extra large woofer assembly gives exceptionally 
strong bass response ordinarily available only in much larger 
and more expensive speakers. 

Hear any of the 3 models available 

»))) 
Multi -radiational 

tweeter 

at your nearest Sansui franchised 
dealer. You never heard music so LM 330 

alive before. LM 220 - 
LM 110 

SANSUI ELECTRONICS CORP. Sansui, 
Woodside, New York 11377 Gardena, California 90247 I 

SANSUI ELECTRIC CO.. LTD.. Tokyo, Japan SANSUI AUDIO EUROPE S A., 
Antwerp. Belgium ELECTRONIC DISTRIBUTORS (Canada) Vancouver 9, B.C. 
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Ft -ow asc. sour 
AUTOMATIC 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
. . . without cutting into insulation! 

SAFE! Grooved Guide positions wire for 

proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

4 
Y ,Ift n 

e. 

CN o. T -25 --Fits wires up to 
1/4" in diameter. 
Same basic construction ,, C 
and fastens same 
wires as No. T-18. 

No. T-18-Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 

THERMOSTAT, 
INTERCOM, 
BURGLAR 

ALARM 
and other low 

voltage wiring. 

Uses T-18 

staples with 3/16" round crown 
in 3/8" and 7/16" leg lengths. 
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Also used for 
RADIANT 

HEAT WIRE 

Uses T-25 staples 
with 1/4" round crown in 9132", 
3/8", 7/16" and 9/16" leg lengths 

NEW! Intermediate 
No. T-37 -Fits wires and cables 

up to 5/16" in diameter. 
.Same basic construction 

as Nos. T-18 & T-25. 

Also used for 
CATV and 

DRIVE RINGS in 
stringing wires. 

',,: l'' Uses T-37 staples 
10==F.,;,;:. with 5/16" round crown in 318". 

1/2" and 9/16" leg lengths. 

(-No. T-75-Fits wires and cables 
up to 1/2" in diameter. 

n RADIANT HEAT 
CABLE, 

OF CABLE, 
WIRE CONDUIT 

COPPER TUBING 
or any non-metallic 

sheathed cable. 

Also used as 
DRIVE RINGS 

in stringing wires. 

Uses T-75 staples with 1/2" 
flat crown in 9/16", 5/8" 
and 7/8" leg lengths. 
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271 Mayhitl Street. Saddle Brook. N..1. 0766 
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e'' ers 
COLOR TV CAMERA 

I have finished reading the first two 
parts of the construction article on build- 
ing a color TV camera that appeared in 
the July and August, 1975 issues of 
Radio -Electronics. 

I already ordered the parts and am 
waiting for them to arrive. The assembly 
looks fairly easy and not to complicated. 
However, there is one area that is not 

You are absolutely right! The interior 
photos do not show this assembly and 
there is nothing in the third and final part 
of this article that will help clarify this. 
So, we contacted Gary Davis and he was 

fully clear. This is the assembly of the 
vidicon, deflection yoke, lens and filter. 
The interior photos in the July issue 
shows the preamp assembly mounted 
over this assembly. Can you help? 

Thanks for another interesting and 
useful project. 
C. A. STROBEL 
New York, N. Y. 
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kind enough to provide some photos. 
They appear above. 

How about the rest of our readers. 
Drop us a line and let us know how you're 
making out with this project.-Editor 

ANOTHER TV TYPEWRITER 
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CD -4 
DEMODULATOR 

TRUE FOUR CHANNEL SOUND 
Southwest Technical Products is 

proud to offer the most advanced 
CD -4 demodulator available. Our new 
CD -4 has characteristics superior to 
anything previously available thanks 
to the QSI-5022 integrated circuit 
used in the unit. This IC and the 
balance of the circuit was designed 
by Quadracast Systems Inc. under the 
direction of Mr. Lou Dorren. The 
QSI-5022 contains all the sub -system 
functions needed to demodulate a 

CD -4 disc, from the phono cartridge 
input to the output drive for the four 
power amplifiers. It may be used with 
either an RIAA equalized magnetic 
cartridge, or a semiconductor car- 
tridge with flat equalization. 

INEXPENSIVE 
Now anyone can afford to add dis- 
crete true 4 channel sound to their 
system. You no longer need be satis- 
fied with matrix techniques that pro- 
duce acoustrical enhancement, but 
not true 4 channel sound. The South- 
west Technical Products CD -4 demo- 
dulator when added to your system 
will produce four channel sound from 
a CD -4 encoded disc that will equal, 
or surpass anything you can buy-no 
matter what the price. 

EASY INSTALLATION 
The SWTPC demodulator connects 

between the cartridge and the volume - 
tone control portion of your system. 
If you did not want tone controls, 
actually all that would be needed in 
addition to our CD -4 demodulator 
would be volume controls for the 
front and rear amplifiers. The demo- 
dulator is self powered from any 115 
Volt 60 Cycle line. When normal 
stereo discs are played on your sys- 
tem a muting system automatically 
turns off the rear channels. A manual 
override 2 or 4 channel selector 
switch is provided on the rear panel. 

SIMPLE CONSTRUCTION 
As shown in the photograph, the vast 
majority of the parts mount on the 
epoxy -fibreglass circuit board. Part 
numbers and package outlines printed 
on the top of the board make proper 
assembly quite simple. Anyone with 
a minimum of electronic experience 
should be able to assemble this pro- 
ject without any problems. A copy 
of the article describing the CD -4 
demodulator and assembly instruc- 
tions are supplied in the kit. 

CD -4 Demodulator Kit S50.00 ppd 

CD -4 CARTRIDGE 
For those who do not already own a 

CD -4 cartridge, we are offering the 
"Technics" EPC-451 C semiconductor 
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strain -gauge cartridge at a special low 
price when purchased with our new 
CD -4 demodulator kit. This cartridge 
features a Shibata-type stylus and ex- 
cellent response out to 50 kHz. This 
eliminates any chance of "carrier 
drop -out", or "carrier crosstalk" 
which result in abnormal noise or dis- 
torted sound. The EPC-451C pro- 
duces a high output (about 30 times 
that of an average magnetic cartridge) 
and does not pick up hum from mag- 
netic, or electrostatic fields. Easily 
replaced stylus. 

EPC-451C CD -4 Cartridge $25.00 ppd 

TEST RECORD 
Lou Corren has recorded a special 
test record for Southwest Technical 
Products Corp. that will allow you to 
properly adjust your CD -4 demodula- 
tor for the best possible sound. This 
special test and demonstration record 
is yours for only S5.00 when purchas- 
ed with the CD -4 demodulator kit. 

CD -4 Test Record $5.00 ppd 

WANT MORE INFORMATION? 
Send the coupon below and $0.50 
and we will send you by return mail a 

copy of the article describing our new 
CD -4 kit along with our catalog of 
other Kit projects. 

Enclosed is$ 

or Master Charge # Bank # Expire Date 

MAIL THIS COUPON TODAY 

CD -4 Demodulator Kit ['Cartridge ['Test Record 

or BAC # 

NAME 

ADDRESS 

CITY STATE ZIP 
S0.50 Enclosed for catalog & CD -4 Data 

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284 
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QS Matrix Simplified 
This approach to 4 -channel reproduction has gained 
acceptance in recent years. 

by HIDEO KITAHRA* 

WHEN WE ARE SEATED IN A CONCERT HALL 
listening to a musical performance, we are 
hearing not only the sounds that reach us 
directly from the stage but also the sounds 

that are reflected by the walls, ceiling and 
innumerable other objects inside the hall. 
These reflected sounds arrive at our ears 
from many directions and with infinitely 
different time lags. Actually, our ears 
usually receive much more reflected sound 

INTERNATIONAL 
FREQUENCY FM 2400CH 

MEIIR for testis 
mobile transmi 

1 . 
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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 ; q 
frequencies. 

The FM-2400CH with its extended 
MHz. The range covers 25 to 1000 frequencies can be those 
of the radio frequency channels of operation and/or the intermediate 
frequencies of the receiver 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 

Write for catalog! 
. 

INTERN/t,TIONAL 

CRYSTAL MFG. CO., INC. 
10 00. L. O.L. Cm. OItLA 73102 
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than direct sounds, and it is these `indirect' 
sounds that shape for the most part the 
peculiar tonal quality of each musical 
instrument as determined by its dynamic 
range and other important criteria. 

It is generally acknowledged that the 
conventional monophonic or stereophonic 
sound reproduction system is not fully 
able to pick up, store, transmit and repro- 
duce the totality of this important live 
musical sound field information for subse- 
quent enjoyment at home. Thus the need 
for a more effective system, possibly using 
more than two channels of signal trans- 
mission, has over the years come to be 
recognized. The 4 -channel or quadri- 
phonic system as we know it today is an 
answer to this need. 

Obviously, whether it uses two or three 
or four transmission channels, a 4 -channel 
system must resort to using some of the 
inter -relationships of its transmission 
channels to contain the infinite number of 
direct and indirect sounds. And this will be 
true regardless of the number of trans- 
mission channels used, so long as it has a 
limited number of channels. 

These inter -relationships among the 
transmission channels are created by a 
matrix, and the 4 -channel systems avail- 
able today are characterized by their use of 
different matrices. And herein lies the 
cause of the confusion plaguing many 
people in the audio and musical industries 
of the world. All too often, the problem of 
how to secure an appropriate transmission 
medium-be it a "discrete" 4 -channel disc 
or a matrixed or "discrete" FM 4 -channel 
broadcast-is debated on the same level 
as the more fundamental issue of how best 
to distribute the original musical signals to 
the available number of transmission 
channels, be it two, three or four. 

It is my opinion that, so long as the in- 
finitely complex original sound field in- 
formation must be conveyed to the 
listener's home via a limited number of 
transmission channels, there should be a 
solution based on a single theory of signal 
conversion, one that is compatible for the 
different number of transmission channels. 
There indeed is such a solution, and it is 
the purpose of this paper to examine it. 1 

feel that the problem of how to secure 
the appropriate transmission medium for 
any given purpose is quite another matter, 
and should be discussed from a different 
standpoint. Also, I have been encouraged 
by the growing recognition of signal con- 
version theories as a new, separate field 
of study in the recent several years, both 
in Japan and abroad. 

The QS 4 -channel system gives us signal 
formats that are appropriate for two, three 
and four transmission channels in trans - 

(continued on page 20) 

'Staff Engineer 
Sansui Electric Co., Ltd., Japan 



2'D 
-''-_= ° i 

' I '. p>R 

era ures 
Weller®c0NTR0LLED OUTPUT SOLDERING STATION 

...has interchangeable brains in the form of a ferromagnetic sensor mounted 
in the tip that controls iron temperature through unique "closed -loop" circuit. Change tips...change 
temperatures. A Weller exclusive! It's that simple. 600, 700, or 800° F...your 
choice. Switching tips is always easy because Weller's exclusive triple -plated 
construction prevents oxidation and "freezing"...assures quick interchange- 
ability. And nobody offers as many tip options. Over 50 combinations of 
configuration, reach, and temperature, one just right for optimum soldering 
action and maximum tip life on any job. 

UL -listed and OSHA -compliant, Weller's Model WTCP-L has its own 
built-in transformer... 24 volt output for operator safety. Non -sinking 
holder supports and shields the comfort -grip, pencil iron when not 
in use. Grounded tip guards against static -discharge damage to 
sensitive workpiece circuitry. Base contains handy, tip -cleaning 
sponge and receptacle plus off/on switch and red indicator 
light. And non -burnable silicone power cord prevents 
annoying self -damage. 

Weller's WTCP-L Station has all the functional features 
you need for today's sophisticated soldering...at the 
most attractive price. No fancy extras that only add to 
cost. Also available as WTCP-2 for low -temperature 
service. See it...get it...at your local distributor. 
Ask, too, about DS -100 de -soldering units. 
Or request technical information. 

I 

1 Weller-Xcelite Electronics Division 
E The Cooper Group 
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The. new B.I.C. 940. 
It eliminates the. big disadvantage 
common to all high-performance turntables. 

High-pérformancé turntables cost a bundle. 
The B.I.C. 940 doesn't. And yet at about $110... 
It's a bélt-drive instrument -with a full 12" platter. Its low -mass tone arm 

tracks magnificently It has the stylus force and anti -skate adjustments that 
are essential for fine-tuning an arm. It has a low -speed (300 rpm), 24-polé motér 
which is inherently quieter than motors found in some r° 

turntables that cost twice as much. 
And when you look over its wow, flutter, and rumble 

numbers, the standards against which experts measure all turntables, the 
940 is right up there with the costliest equipment you can buy.. 

The B.I.C. is also versatile. It's a multiple -play manual turntable :'..which 
means you can operate it in 3 -modes: single -play manual, single -play 
automatic, or when,the occasion arises, as a multiple -play turntable that will 
handle as many as 6 records. 

Theré are shinier turntables made. 
There are turntables with more adjustment features. 
But for pure, clean, accurate reproduction of what is on your records, 

this is the optimum way to spend your turntable dollars. 
Ask your audio dealer about the B.I.C. 940 and the 2 -year "bee-eye-cee" 

warranty. Or write to British Industries, Westbury, N.Y. 11590. 
Circle 106 on reader service card @1975 British Industries Co., a division of Arnet Inc. 
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OS MATRIX 
(continued Jron, page 16) 

mitting and reproducing the original 
sound field information. It is based on a 
single theory of signal conversion, and is 
compatible for the different number of 
transmission channels. When used in a 
4-2-4 system with two transmission chan- 
nels, the QS system provides reproduction 
results that closely simulate the original 
sound field and that are not inferior in 
terms of tonal quality, physical charac- 
teristics or in any other high fidelity 
standards. This is largely made possible 
by the use of a multi -directional encoding 
technique and a QS variomatrix decoding 
technique. Let's look at how the QS sys- 
tem encodes 4 -channel sound for 2 -chan- 
nel transmission. 

The advent of 4 -channel sound has 
brought a number of benefits to the art of 
reproducing music. Most of them result 
from the 4 -channel systems capability of 
storing and transmitting a greater amount 
of sound information than the 2 -channel 
system. This "4 -channel information" can 
be transmitted by either four separate 
transmission channels through the use of a 
special high -frequency signal called a 

carrier, or by transforming the sound in- 
formation into amplitude and phase re- 
lationships and sending these over the two 
transmission channels currently used. The 
former method is best exemplified by a 
so-called carrier ("discrete") disc (CD -4), 
while the latter is implemented by a so- 
called matrix system. 

In stereo sound reproduction, sound 
images are located in the L (left) and R 
(right) speakers, and between them. 
Sound images located between the two 
speakers are obtained by reproducing a 
given sound from both speakers at a cer- 
tain ratio of amplitudes or sound levels. 
For instance, a signal of L = I, R = 0.1 
will appear as a sound image located 
slightly inside (to the right of) of the L 
speaker, while a signal of L = I. R = 1 

will appear at the exact center of the dis- 
tance between the two speakers. However, 
a signal of L = 1 and R = -0.1 will not 
seem to fall between the two speakers but 
will appear to he located slightly outside 
(to the left) of the L speaker (see Fig. 
1). Such a signal is called a reverse -phase 
signal, and can be easily created on the 
transmission end. And just as there are 
infinitely different stereo (in -phase) sig- 
nals, there can be infinitely different re- 
verse -phase signals, with the two kinds 

a á R 
P L.1 

N -I q 
L=1 R=01 R=1 1=01 R=I C 

L R.-0.1 L0.1 R -I 
R 

FIG. 1-LOCATION of sound images in stereo 
reproduction. 

LF 

LB 

B.0 

ORIGINAL SOUND FIELD REPRODUCED SOUND FIELD 

FIG. 2-TRANSMISSION of sound signals by a matrix 4 -channel system requires an encoder 
and decoder. 

R 

each possessing different characteristics. 
"Encoding" is when stereo (in -phase) 

signals and reverse -phase signals are com- 
bined into two composite signals (here- 
after referred to as an LT signal and an 
RT signal) in such a manner that they 
can be later reproduced out of four speak- 
ers. "Decoding" means unscrambling the 
combined signals into four signals on the 
reproduction end. These processes are de- 
scribed below. 

Encoding for 4 -channel 
Basically, to transmit a sound field via 

two transmission channels, any matrix sys- 
tem distributes a front signal to LT and 
RT (Left Total and Right Total) in phase, 
and a rear signal to LT and RT in reverse - 
phase. Also, as in stereo recording, if a 
signal is located more to the left (either 
front or back), it will be distributed in a 
greater proportion to LT; if it is located 
more to the right, it will be distributed in 
a greater proportion to RT. 

One important consideration to remem- 
ber in encoding sound field information 
is that no part of it should be cancelled 
or altered by the encoding process. 

To elaborate on this point, let's consider 
a sound field to be a circle and divide it 
into four equal parts. We now designate 
the four points dividing the circle (see Fig. 
2) as LF (which can be reproduced by a 
signal of L = 1, R = 0.414), RF (L = 
0.414, R = I), LB (L= I,R=-0.414) 
and RB (L = -0.414, R = I ). This will 
certainly mean that a front signal is dis- 
tributed to LT and RT in phase, and that 
a rear signal is distributed to LT and RT 
in reverse -phase. However, it also means 
that if there is a sound source at the rear 
center (CB), i.e., if signals of identical 
levels enter LB and RB simultaneously, 
LT = I -0.414 = 0.586 and RT = 1 

-0.414 = 0.586. so that the LT and RT 
signals find themselves in phase, allowing 
a sound image to be located at the front 
center (CF) instead of the rear center 
(CB). 

The reason for this is that this technique 
takes the fact that stereo reproduction uses 
in -phase signals to create a line of sound 
images between the L and R speakers, 
then simply adds reverse -phase signals to 
stretch that line outside of the two speak- 
ers, letting four speakers connected by 
this stretched line form a circle. The junc- 
tion points of this line (points B and C 
in Fig. 2) do not yet meet each other 
completely, so that the circle is not yet 
perfect. This is the reason for the unde- 
sirable phenomenon described above. In 
other words, only the information existing 
over the three-quarters of the circle, ex- 
cluding the portion between LB and RB, 
can be transmitted under this condition. 

(continued on page 22) 
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OS MATRIX 
(continued f rom page 20) 

This is the Scheiber system, and it does 
not completely fulfill the essential objec- 
tive of the 4 -channel sound reproduction 
system, which is to faithfully reproduce a 
live sound field. 

However, the unconnected points can be 
eliminated by using a phase shift tech- 
nique to realize a complete 4 -channel en- 
coding system. What this phase shift 
means is that, as a signal moves away 
from the front center point (CF) in the 
original sound field, the phases of the 
LT and RT signals are simultaneously 
changed in proportion to the distance the 
signal has moved from the CF. 

In this manner the reverse -phase rela- 
tionship (a phase difference of 180°) 
which otherwise occurs at the junction 
points of the circle (CB) is scattered over 
the entire circle to create a continuous 
circle. Since the LT and RT signals are 
simultaneously phase -shifted, any front 
signal which is distributed to LT and RT 
in phase will remain in phase, while any 
rear signal which is distributed to LT and 
RT in reverse phase will remain reverse - 
phased. 

The phase shift as described above will 
allow the points B and C of Fig. 2 to join 
each other completely, providing a CB 
signal and creating a continuous circle. 

This technique of phase -shifting the LT 
and RT signals simultaneously in propor- 
tion to the level difference between the 
two composite signals is an essential and 
important feature of the QS system. 
Patents have been approved on this fea- 
ture of QS in several countries around the 
world. And with this technique, the QS 
system is able to encode a signal located 
anywhere on a circle as well as anywhere 
inside it. 

Decoding a matrix signal 
On the playback end, the location of a 

particular signal, along the left -right axis 
of the original sound field can be deter- 
mined from the level difference between 
the LT and RT signals. Similarly, the 
location of a particular original signal 
along the front -back axis can be deter- 
mined from the phase difference between 
the two composite signals. In other words, 
the exact location of a signal is reproduced 
accurately by detecting the level and phase 
differences of the encoded signals. For in- 
stance, a signal encoded as LT = I, RT = 
0.414 will be located in the front half of 
the sound field because there is a zero 
phase difference between LT-RT (i.e., 
they are in phase). Such an encoded signal 
will be reproduced at a particular point 
(LF) on the left-hand side quarter arc 
section of the circle because the LT-RT 
level difference is LT : RT = I : 0.414. 

An actual QS decoder reproduces such 
a signal at its exact location in the original 
sound field by making calculations that 
are in precise contrast to those performed 
by the encoder. 

More specifically, assuming a playback 
set-up (right hand side of Fig. 2) where 
four speakers are placed to form a square, 
the QS decoder reproduces the four 
speaker positions by adding or subtracting 

(continued on page 24) 
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QS MATRIX 
(continued from page 22) 

the LT and RT signals and reversing the 
calculations performed during the en- 
coding process. This will mean that LF' 
= LT + 0.4I4RT, LB' = LT -0.4I4RT, 
RF' = RT + 0.414LT, RB' = RT - 
0.414LT. Once these are fixed, any signal 
can he reproduced at the position it oc- 
cupied in the original sound field. 

There is still one important deficiency 
with the reproduced signal, however. 
While the reproduced signal has the same 
level, phase and directional characteristics 
as the original sound signal, its direction- 
ality is still not distinct enough because it 
is obscured by the crosstalk. 

The QS decoder handles this problem 
by performing more advanced QS vario - 
matrix calculations that take advantage of 
the level and phase differences between 
LT-RT to eliminate the crosstalk alto- 
gether, locating a signal with the same 
sharp sense of directionality as it was lo- 
cated in the original sound field. 

OS encoding 
QS encoding provides for the reproduc- 

tion of 4 -channel signals with excellent 
channel separation. QS -encoding also 
creates signals that are compatible for 2 - 
channel and monophonic playback. Fur- 
thermore, QS -encoding can he expanded 
and developed, if necessary, to incorporate 
three or four transmission channels in a 
4-3-4 or 4-4-4 system. 

When played in stereo, QS -encoded 4 - 
channel records create a broader sense of 
perspective than conventional stereo 
records, and for this reason AudioLab 
in Japan and several other record manu- 
facturers are using the QS encoder even 
in the production of their stereo records. 

The reason for this expanded stereo 
perspective is because. as explained 
earlier, signals generated in the front half 
of the original sound field are distributed 
to LT and RT in phase, or in intermediate 
phase relationships approaching in -phase. 
This is the same as traditional stereo re- 
cording, and such signals are reproduced 
as sound images between the L and R 
speakers: At the same time, signals gen- 
erated in the rear half of the original 
sound field are distributed to the L and R 
speakers in reve se phase or in inter- 
mediate phase relationships approaching 
reverse phase. so that they will be repro- 
duced outside of the left and right speakers 
(i.e., to the left of the left speaker and 
to the right of the right speaker). The 
total effect of this is that there is now a 
broader sense of stereo perspective offer- 
ing a particularly good balance of distinc- 
tively located sound images and ambience 
(see Fig. 3). Fig. 4. shows a diagram 
similar to Fig. 3. but for SQ decoding 
(CBS). Fig. 5 shows decoded CD -4 signal. 

A signal that was panned in a clockwise 
circle from the rear center position in the 
original sound field will also he panned 
in stereo playback, starting on the outside 
(to the left) of the L speaker, passing 
through the front center and moving on to 
the outside (to the right) of the R speaker. 
This demonstrates the fact that a QS -en- 
coded signal accurately corresponds to the 

(continued on page 30) 
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Mew Professional 12" 
Ignition Scope - 
Kit or Wired 

Does more than others for $1000 less. 
Spots tough ignition problems on all types 
of systems in 3, 4, 6, 8 cyl. or 2 -rotor Wan- 
kel engines; sets itself automatically for no. 
of cylinders. Big 12" screen has 2 cali- 
brated primary and secondary voltage 
grids plus dwell angle indications. Special 
circuit maintains trace length regardless 
of RPM. Displays "superimposed" patterns, 
single cyl. pattern, primary or secondary 
"parade" patterns. "Power balance" fea- 
ture even helps spot bad valves or rings. 
8" meter with tach & DCV ranges. Optional 
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Aew Automobile 
trusion Alarm Kit 

Total Protection. Alarm mounts anywhere; 
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unit. Adjustable delay time allows you to 
quickly enter or leave car without trigger- 
ing alarm, but opening trunk or hood trig- 
gers alarm instantly. Alarm sounds car 
horn in repeated 2 -minute cycles. Kit GD- 
1157 Alarm $24.95; Kit GDA-1157-1 Siren 
(gives yelping sound louder than car horn) 
$19.95. 

0 iy 
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ew Programmable J'1 
Digital Stop Watch Kit 

Another "first" from Heath. 2 IC counters, 
8 digits & 7 functions with typical accuracy 
to ±0.003% and resolution to 1/100th of a 
second. Function 1 (Start/Stop Elapsed) 
times individual events while also counting 
total. Function 2 (Sequential) times each 
part of event & displays each separately 
while timing overall event. Function 3 (Total 
Activity) accumulates total elapsed time 
of a series, excluding time between events. 
Function 4 (Split) displays cumulative time 
to each "split" point while continuing over- 
all event time. Function 5 (Start/Stop Ac- 
tivity) shows separate time for each event 
& totals all individual times. Function 6 
(Programmed Upcount) counts up to 
"learned" time. Function 7 (Programmed 
Downcount) counts down from "learned" 
time. Stop watch can "learn" time from 
other functions or be programmed up to 
9 hours, 59 minutes, 59 seconds. Has jacks 
for external triggering devices and alarms. 
Includes nickel -cadmium batteries & 
charger. Kit GB -1201, $99.95. 

. ..,- 5 - . 
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JI ew Digital Wind Speed 
& Direction Indicator Kit 

Unique. Two big, bright digits show wind 
speed to 99 mph. As you build, choose 2 
readout modes: miles, knots, or kilometers 
per hour; front panel light shows mode in 
use. 8 incandescent lights show wind direc- 
tion at principal compass points; adjacent 
lighted bulbs give 16 point resolution. Re- 
mote transmitter boom clamps to TV mast. 
Styled in black plastic to match Heathkit 
GC -1005 Digital Clock and ID -1390A Digi- 
tal Thermometer. Kit ID -1590, $69.95 less 
cable. 

J%Iew -Two-Way 
Telephone Amplifier Kits 

Now, hands -free telephone use with ampli- 
fied "talk" and amplified "listen" - with or 
without dialer. Talk & listen from 10' away. 
Voice -actuated circuitry switches from talk 
to listen without feedback or clipped words. 
Listen button lets you monitor line without 
built-in microphone activated. Dialermodel 
may be used with or without regular tele- 
phone. Includes 4 -prong jack & phone 
coupler connector. Battery powered. Kit 
GD-1112 (no dial) $49.95; Kit GD-1162 (w. 
dial) $69.95. 

ew Public 
Address 
Sound System 
Kits 
Outperforms those 
costing twice as much. 
TA-1620Control/Amp. 
takes 6 low imped- 
ance mikes, each with 
level, bass & treble 
controls & reverb sw. 
Has VU meter, 4 
switched response 
"shaper" circuits, ex- 
clusive bass filter, 100 
rms watts drives 2 
speaker columns. TA - 
1625 Booster Amp.100 
rms watts to drive 2 
extra speaker col- 
umns. TS -1630 Speak- 
er Column. Six 8" full - 
range drivers re- 
sponse tailored for 
voice; 60 watt rms rat- 
ing; 12 ohm imped- 
ance. Kit TA -1620 
$449.95; Kit TA -1625 
$179.95; Kit TS -1630 
$199.95. 
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j'Jew DC -5 MHz 
Triggered Scope - 

Kit or Wired 
Best scope value today. Wide bandwidth, 
20 mV sensitivity, & stable triggering - 
ideal for TV, audio and RF servicing. Easy - 
to -use controls. Trigger circuit (not recur- 
rent type) has normal & automatic modes, 
switched AC & DC coupling, & front panel 
external inputs (special TV position allows 
low freqs. to pass while rejecting high 
freqs. for easy triggering on complex TV 
signal. 7 calibrated time bases from 200 
ms to 0.2 µs/cm. 20 mV/cm vertical sensi- 
tivity with 9 calibrated attenuator positions 
up to 10 v/cm, plus variable control. 5" 
round flat -face CRT (8 x 10 cm graticle). 
Lightweight, durable blue plastic cabinet 
with white panel. Kit 10-4540 $179.95; 
Assembled SO -4540 $275. 

JJ ew - Lowest cost 
Triggered 5 MHz Scope Kit 

The scope everyone can afford, and it has 
the performance you need. DC -5 MHz band 
width, 100 mV vertical sensitivity with X1, 
X10 & X100 attenuation, AC or DC. Auto- 
matic, positive locking horizontal sweep 
continuously adjustable from 20 ms to 200 
ns/cm. Stable displays due to zener regu- 
lated amplifiers and sweep. 5" round flat - 
face CRT with 8 x 10 cm graticle. Simpli- 
fied controls and switches make it easy to 
use. Lightweight, durable blue plastic cabi- 
net; white panel. It's the best instrument 
buy in years. Kit 10-4560 $119.95 

New catalogs 
and kits 
also available at 

HEATHKIT ELECTRONIC CENTERS - 
Units of Schlumberger Products Corporation 
Retail prices slightly higher. 

Nei/ Variable 
eJ Isolated AC Supply 
What every tech & hobbyist needs. The 
IP-5220 isolates equipment under test from 
the AC power line and provides an AC out- 
put which is variable from zero to 140 volts. 
Great for locating circuit faults caused by 
high or low voltage or testing equipment 
with unknown power requirements. Power 
rating is 360 volt-amperes, continuous. 
Variable output current rating: 3A. max. 
Direct output curent rating: 10A. Two 
meters: voltmeter 0-150 VAC: ammeter: 
0-1 & 0-3A. Ammeter and variable output 
socket are fused. Kit IP-5220, $109.95 

eisiew 21" (diag.) 

Digital Design 
Color TV Kit 
All the advanced technology 
of digital circuitry in a small- 
er screen size. Electronic 
touch -to -tune varactor front 
end (nothing mechanical to 
wear out) with computer -like 
programming board for up 
to 16 channels. On -screen 
channel numbers, adjustable 
in brightness, position, and 
duration. On -screen digital 
clock; a low-cost option; pro- 
grammable in 12 or 24 hour 
format, displays 4 or 6 digits. 
Fixed -filter IF, a Heath exclusive that 
assures better pictures longer, never needs 
instrument alignment. 100% solid state - 
more ICs than any other - sophisticated 
circuitry that results in less interference, 
better color tints, improved sensitivity, 
greater noise immunity, improved picture 
definition. Black negative matrix 21V pic- 
ture tube for brighter, sharper pictures. 
Total touch -tune remote control-low cost 
option that operates all functions, includ- 
ing recall of time & channel. 

ejlew Oscilloscope 
Calibrator Kit 

For time calibration, it generates a 0.5 
secord to 1 µsec square wave in 1-2-5 
sequence accurate to 0.01% with 200 mV 
peak 3% overshoot) and 4 ns rise 
time. Voltage calibration ranges are 1 mV 
to 100 v. in decade sequence, accuracy 
within 2%, DC plus variable 2 Hz to 10 kHz 
in 1-2-5 sequence (internal stnd. accuracy 
within 1%). Use it to calibrate scopes up 
to 35 MHz and voltmeters; it's also a fast 
rise time squarewave generator and good 
bench freq. standard. Kit IG-4505 $44.95 

z 12:35:29 
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Easier to build & service - thanks to ex- 
tensive modular design and built-in servic- 
ing tools including digital -design dot 
generator, front access slide -out Service 
Drawer, new picture centering and pin - 
cushioning correction circuits, and Test 
Meter. Enjoy the best in TV design - now 
in smaller size at lower cost. Kit GR-2Ó50 
$599.95. Kit GRA-2000-6, remote control, 
$89.95. Kit GRA-2000-1, digital clock ac- 
cessory, $29.95. Contemporary or Mediter- 
ranean cabinets from $119.95. 

Use coupon below to order your favorite new kit 
or to get your FREE new Heathkit Catalog. 

r1 

ARIZ.: Phoenix; CALIF., Anaheim, El Cerrito, Los Angeles, Pomona, Redwood 
City, San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: Hartford 
(Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers 
Grove; IND.: Indianapolis; KANSAS: Kansas City (Mission); KY.: Louisville; LA.: 
New Orleans (Kenner); MD.: Baltimore, Rockville; MASS.: Boston (Wellesley); 
MICH: Detroit; MINN.: Minneapolis (Hopkins); MO.: St. Louis (Bridgeton); NEB.: 
Omaha; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.I.), 
Rochester, White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, Columbus, 
Toledo; PA.: Philadelphia, Pittsburgh; R.I.: Providence (Warwick); TEXAS: 
Dallas, Houston; VA.: Norfolk (Va. Beach); WASH.: Seattle; WIS.: Milwaukee. 

HEAT I Heath Company 

Schlumberger Denton 
20.10 

Benton Harbor, MI 49022 
Please send my free 1975 Heathkit Catalog. 
Enclosed is S plus shipping. 
Please send model(s) 

UT? 

RICES ARE E.CTOI1v MAIL 01,0E11. !CA 

LOCES L SPECIFICATIONS SUnJEC, 10 C,,.NOE WITNOUT NOTICE. CL -571A 
J 
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A PRECISION 

WAVEFORM 

GENERATOR 
AT A 

PRICE YOU 

CAN AFFORD. 

The Hickok Model 
270 Function Generator 

gives you a lot more waveform 
generating capability than you'd 
expect for its price. 

Puts stable, calibrated, high 
quality sine, square and 
triangle waveforms from 1 Hz 
to 500 kHz at your fingertips. 
With external connections 
you can produce logic 
pulses, sweeps and ramps, 
AM and FM outputs, phase 
and frequency shift keying 
signals, tone bursts and more. 

Its an audio generator and 
much more. 

Before you buy another function 
generator, check out the Hickok 
Model 270. Ask your Hickok 
distributor for full details or 
write us for our 4 -page 
technical brochure. 

$16600 
o HICKOK 
w the value innovator 
w - INSTRUMENTATION & CONTROLS DIVISION 
CS THE HICKOK ELECTRICAL INSTRUMENT CO. 
E 10514 Dupont Avenue Cleveland, Ohio 44108 

(216) 541-8060 TWX: 810-421-8286 

OS MATRIX 
(continued from page 24) 

original sound field. A signal generated 
on the left side of the original sound field 
will be reproduced on the left side of the 
reproduced sound field in stereo play 
back, and vice versa. A signal generated 
somewhere in the rear and on the left 

EXPANDED 
STEREO 

EXPANDED 
STEREO 

STEREO 
LEFT 

STEREO 
RIGHT 

FIG. 3-POSITIONING of sounds when play 
ing a OS record on a stereo system. 

STEREO 
LEFT BACK IMAGE 

BUILD-UP 

CB 

STEREO 
RIGHT 

FIG. 4-POSITIONING of sounds when play- 
ing a SO record on a stereo system. 

STEREO 
LEFT CENTER IMAGE 

BUILDUP 

CF 

Cc 

CB 

FIG. 5-POSITIONING of sounds when play- 
ing a CD -4 record on a stereo system. 

STEREO 
RIGHT 

will be reproduced farther to the left 
from the center, and a signal generated 
somewhere in the rear and on the right 
will be reproduced farther to the right 
from the center in stereo playback. 
Complete left -right symmetry is thus 
guaranteed. 

QS and mono playback 
When reproduced monophonically, the 

present stereo signals give a sound pres- 
sure response pattern as shown in Fig. 6, 
rising in level between the L and R speak- 

ers. There are different opinions as to 
how 4 -channel signals should be repro- 
duced in monophonic playback, but the 
QS -encoded 4 -channel signals offer a 

monophonic sound pressure response pat - 

ó 

i 3dB 

L STEREO R 

MONO 

FIG. 6-SOUND PRESSURE RESPONSE for 
monophonic reproduction of stereo signals. 

tern resembling the characteristic of a 

cardioid microphone. The reproduced 
level rises as a signal moves closer to the 
front center position in the original sound 
field; a signal generated in the rear half of 
the original sound field is reproduced with 
a lower level than a front signal, falling 
in level as it moves closer to the rear 
center position in the original sound field 
(see Fig. 7). Consequently, QS -encoded 

4 -channel records containing on-stage 
CR 

+2.4 +4 
+1.8 +2 

LF 0dB +1.SRF 

0 
-2 

-4 

-8 
+0.3 -10 +0.3 

-12 
14 

LC RC 

W2-0.9 

0.9 

- 
_7.5 ` 

IF -2.4 

LB R8 

CP 

FIG. 7-SOUND PRESSURE RESPONSE of 
a OS -encoded signal in monophonic repro- 
duction. 

music in the front and ambience content 
in the rear would offer particularly well- 
balanced monophonic reproduction. 

If, for certain applications, it is neces- 
sary to emphasize front and rear signals 
equally in monophonic playback, rear 
signals may be encoded with a certain 
amount of phase shift between LT-RT so 
that the desired monophonic sound pres- 
sure response pattern is obtained. 

We have demonstrated how the QS 
system can transmit and reproduce all of 
the musical information produced in a 
live sound field via only two signal trans- 
mission channels. However, should it hap- 
pen that more than two channels of signal 
transmission can be made available with- 
out any serious difficulty or inconvenience, 
the QS encoding theory can be extended 
as it is, and applied to a number of 
transmission channels. 

For instance, if four transmission chan- 
nels were available, the original sound 
field information could be transmitted in 
QS. Figure 8 presents the sound pressure 
response pattern of a sound source signal 
as it is reproduced in 4 -channel via only 
two (LT, RT) transmissions channels, 
three (LT, RT, t2) transmission channels, 
and four (LT, RT, t2, t3) transmission 
channels. 

Even if an unlimited number of trans- 
mission channels are available, the more 

(continued on page 72) 
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no -1er vance 
in use 
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RCA, the leading 
manufacturer of receiving 
tubes, offers you advanced 
types to satisfy the needs 
of the replacement market. 
We can do this because 
RCA has unique design 
capability that comes 
only with years of tube 
design and manufacturing 
experience. This means 
that when you install RCA - 
made tubes, you're selling 
quality tubes with the 
newest and best inno- 
vations in design and 
performance. 

A dynamic approach to 
receiving tube technology, 
geared to the rigorous de- 
mands of the replacement 
market, RCA's exclusive, 
new 6MJ6/6LQ6/6JE6C 
brings added reliability to 
horizontal deflection cir- 

cuits, the most critical in 
your customer's set. Manu- 
factured exclusively by 
RCA, this new rugged hori- 
zontal output tube with the 
integral envelope -top -cap 
assembly,which totallyelim- 
inates loose top -cap prob- 
lems, represents another 
significant advance in tube 
technology from RCA. 

t 

You can be certain that 
RCA will continue to lead 
the way in the receiving tube 
business. After all, your 
tube business is our tube 
business and we expect to 
share this high volume 
business with you fora long 
time to come. 

See your RCA distribu- 
tor for all of your tube needs. 

r -1f 
Rugged Features of the 

6MJ6/6LQ6/6JE6C 

1r,: r Integral -Envelope -Top - 
Cap Assembly 

1 

. 

i 
. 

Rigid Cage 

111 
. Stable grid alignment 

. 

.yt-r Excellent Heat Dissipation 

ir 

RCA/Electronic Components/Harrison, N.J. 07029 
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Satisfy frequency 
measurement requirements 
in Citizens Band Radios 

OVER 

I_ 1-1 I I CI 

PRECISION MODEL1801 $230 
With autoranging 20Hz to 40MHz guaranteed 
and typical upper limit of 60MHz you can pre- 
cisely measure the frequency of Citizens' 
Band transmitters and many other low band 
radio services. Model 1801's typical accu- 
racy of better than 1OPPM is always available 
for every measurement because there are 
three decimal point positions automatically 
selected by the frequency of the signal you 
are measuring. And you can suppress the 
first digit for still more resolution above 
1MHz by moving the mode switch from Auto 
to 1 second. This six -digit counter gives you 
1Hz resolution! 
Discrete, reliable TTL circuitry automatically 
updates the large, bright readout up to five 
times per second-which means the 1801 
works faster than you can. There's almost no 
way to make a reading error because Hz or 
MHz and Overrange are shown by discrete, 
separate LED's. 
If you want to make receiver tests and don't 
have a signal generator with the required 
precision, you can measure the output of 
your generator* with the 1801 and adjust it 
to the accuracy you need! 

30mV or more 

I-1 I_ 
1_I _I 

KHz 

MHz 

PRODUCT OF DYNA! N 

L 

If you aren't making measurements as accu- 
rately and easily as these, you need a B&K- 
Precision Model 1801 which is in stock at 
your electronic distributor. Write for detailed 
specifications. 

OVER 

MHz display of CB channel in AUTO mode. 

KHz 

MHz 

KHz 

l 1-1 .ii I 'I 1 /r 

OVER MHz 

KHz display of same CB channel showing supres- 
sion of leading digits. 

T PRECIS/ON I 
PRODUCTS OF DYNASCAN 
1801 W. Belle Plaine Avenue 
Chicago, IL 60613 
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4 -Chanel 

Build with one IC. This device converts 2 -channel 
stereo program material into matrix 4 -channel. 

by ARNOLD NICHOLS 

MANY MUSIC LOVERS HAVE EXPANDED 
their stereo high-fidelity systems to 
4 -channel sound. But now they find 
that they are limited to the relatively 
small number of new 4 -channel records 
and tapes that they have been able to 
afford to purchase. In addition, they 
have been unable to adequately use 
their existing music library. 

In this article you'll discover an easy - 
to -build one -IC matrix synthesizer that 
performs the magic of converting your 
existing 2 -channel stereo recordings in- 
to matrix 4 -channel sound. 

Faced with a large 2 -channel music 
library, I designed a solution around a 
CBS Laboratories circuit, that I've de- 
signed into a handy little adapter. By 
using the synthesizer along with any 
existing 4 -channel matrix system you 
will be able to play any 2 -channel ma- 
terial you now own, or any 2 -channel 
stereo FM broadcast through the 
adapter and on into your system to get 
a realistic 4 -channel effect. 

No, it's not magic. The device is 
based on stereo enhancement and really 
works. But to give you a better idea 
of what I am talking about, let's take 
a brief look at the difference between 
4 -channel and 2 -channel systems. 

How it works 
Presence, in a live sound situation 

(when sitting in a concert hall, or at- 
tending a live :ock group), is created 
by the effects of having an infinite 

Synthesizer , 

number of direct and indirect sound 
waves that combine in such manner as 

to create a feeling of liveness. The hu- 
man ear, yours and mine, translates 
this sound field by sensing the relative 
time delays of these sound waves as 
they arrive from a variety of directions. 

If we placed a single microphone in 
the concert hall and made a single - 
channel recording, we would simply be 
combining all of the individual sound 
waves with their various time delays, 
into one single sum signal. This sum 
signal, when played hack, obviously 
cannot reproduce the total effect of the 
original sound field. 

Now let's put two microphones into 
that hypothetical concert hall and see 
what happens. When we record now, 
for stereo playback of course, we end 
up with two sum signals; each one 
somewhat different from the other. 
When we play back these two signals 
through a stereo system (2 channel), 
these two sum signals (one left and 
one right), recreate appreciably more 
information than the monophonic sig- 
nal we described earlier. While the 
realism is greatly improved over that 
of the monophonic system, the stereo 
playback is still lacking in presence. 

To get 4 -channel sound from that 
two -channel recording we must find a 

way to create the sense of sound source 
position or sound source location that 
is so peculiar to 4 -channel sound. For- 
tunately a method for doing this does 
exist. CBS Laboratories has developed 
a circuit that solves this problem by 

analyzing and then synthesizing or- 
dinary 2 -channel stereo signals to ob- 
tain the separate and indirect sound 
signals that are characteristic of the 
output from a 4 -channel matrix system. 

By using this special decoding sys- 
tem, it is possible to create a 4 -channel 
synthesizer that redistributes the con- 
ventional 2 -channel stereo signals into 
a complete sound field made up of four 
distinct sound sources-front right, 
front left, rear right, and rear left. 

By feeding the output of this simple 
synthesizer into a matrix decoder 
(simple, thanks to the use of an inte- 
grated circuit) it becomes possible to 
create the sense of sound position. If 
you don't use a matrix decoder you'll 
get 2 -channel SQ encoded matrix 
output. 

Any musical instruments or voices 
that were positioned at the left of the 
stage when the original 2 -channel re- 
cording was made, will be heard near 
the left rear corner. Any sound sources 
located to right of these will play back 
in the left front corner. Sound sources 
originating at the right end play hack 
from the right rear and those a little 
to the left from the right front. 

Fortunately, most 2 -channel stereo 
recordings do contain echo compo- 
nents. And when these sound elements 
are recovered by the synthesizer the 
listening area appears to be filled with 
a natural "live performance" sound. 

Using this circuit, built around an 
MCI 312P matrix decoder, successfully 
creates the impression of sound source 
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positions. However, the total amount 
of information that is presented to the 
listener is less than that actually present 
in a live sound situation. 

The indirect sound components sep- 
arated by the MC13I2P are phase - 
modulated either 180° or 270°. This is 

done automatically by a 4 -pole phase - 
shift network system developed by 
CBS Laboratories, before these signals 
are sent on to the rear channels. 

When these phase -shifted signals are 
combined with the direct sound compo- 
nents that are reproduced by the front 
channels, a richer, livelier, more real- 
istic sound is produced. 

The added phase modulation takes 
good advantage of a well-known psy- 
choacoustical phenomenon. Two, in 
phase, speaker systems position the 
sound at a point midway between them 
if their sound amplitudes are equal. 
However, when the same two speaker 
systems are connected out -of -phase 

LT INO 

RT IN 
o 

FIG. 2 (right)- 
FOIL PATTERN of 
convertor shown 
full-size. 

FIG. 3 (below)- 
COMPONENT 
PLACEMENT of 
convertor PC 
board. 
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0.22pF 

R2 
36K 
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R3 
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0.0068pF 

)I 
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C4 
0.039 

pF+I 
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C6 
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MCI312 C 
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C7 
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4.3K 
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R6 
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+1( 01 
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3.6K #3.6K 
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T0.22pF T0.039pF 

NOTES: (Unless otherwise specified) 

(1) Coupling capacitors C14, C15 value depends on load of following 
circuit. Use 1 pF for 20K ohm load, 0.2 pF for 100K ohm load. 

(2) All components marked are 5% tolerance. 

(3) Switch Si: Position 1- Normal 
2- 180' 
3-270° 

(4) Output connections are not on PC board. They are connected to 
arms (terminal 4) of Si -c and S1 -d. 

(5) Use Jumpers if It goes to SO decoder. Do not use 02, 03 with 
SO decoder. 

1R10 sR12 
33K 4.7K 
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FIG. 1-SCHEMATIC DIAGRAM of the 2 -channel stereo to 4 -channel matrix convertor. 
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FIG. 6-COMPONENT PLACEMENT of power 
supply printed circuit board. 

o 

J 

with each other, they no longer form 
a clear sound image. However, the two 
out -of -phase signals do not totally 
cancel each other. 

When we phase -modulate the signals 
of either the front or the rear speaker 
systems under the synthesized 4 -chan- 
nel conditions, what we produce is the 
same effect we would have gotten if 
we had placed a number of speaker 
systems side -by -side around all four 

IC1 

C3 
470pF 

7 
o 

e 

e 

e 
o 

J 

R3 

3.352 

R1 
180K 

R2 
16K 

C4 
22pF 
25V 

FIG. 4-SCHE- 
MATIC DIA- 
GRAM of power 
supply. 

FIG. 5-POWER 
SUPPLY printed 
circuit board 
shown full-size. 

walls of the room-a wall of sound with 
changing characteristics because of the 
constantly changing phase relation- 
ships. Thus by using a 2 -channel sound 
source and the 4 -channel matrix syn- 
thesizer we create an effect that rivals 
that of true 4 -channel reproduction. 

The synthesizer provides three out- 
puts: 1. Standard stereo, 2. l80° 
matrix, 3. 270° matrix. 

If you connect your synthesizer to 
an SQ decoder or some other matrix 
decoders you may find that the result 
is a very strange sounding output. If 
this occurs, disconnect Q2 and Q3 and 
add jumpers from the junction of R6 
& Cl4 to SI -b. Add another jumper 
from the junction of R 15 and the base 
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POWER SUPPLY circuit board shows loca- 
tion of components. 

PARTS LIST (SYNTHESIZER) 
All resistors 1/4 -watt, 5%, carbon film 

= 20V (Do not substitute) 
R1, R7, R8-3600 ohms 
R3, R4, R5, R6-4300 ohms 
R9-100,000 ohms 
R10-33,000 ohms 
R11, R15, R16, R17, R18, R19, R20-5100 

ohms 
R12-4700 ohms 
R13, R14-1 megohm 

All capacitors 5% film dielectric, unless 
noted. (Do not substitute) 
Cl, C7, C10-.039 µF 
C2-0.22 µF 
C3, C8-0068 µ.F 

C4-.069 µF 
C5, C6-.047 µF, 10% 
C9-0.22 µF 
C11, C12, C13-2.2 µF, tantalum, ± 20% 
C14, C15-Use 1µF for 20K load, 0.2 µF 

for 100K load (Not supplied in kit) 
IC1-MC1312P 
Q1, 02, Q3-MPS A18 (NPN low -noise 

device. Do not substitute) 
S1 -4 -pole 3 -position rotary. (No knob 

supplied) 
Circuit Board 
Molex Connectors for IC1 socket - 
Shielded cable for input (Supplied in kit 

with RCA type plugs.) 

PARTS LIST (POWER SUPPLY) 
R1-180,000 ohms, 1/4 W, 5% 
R2-I5,000 ohms, 1/4 W, 5% 
R3-3,300 ohms, '/z W, 10% 
R4-100 ohms, 1/2 W, 10% 
C1-500 or 1,000 µF, 25V, electrolytic 
C3-470 pF, ceramic 
C4-20 µF, 25V, electrolytic 
D1, D2, D3, D4-IN4001 
IC1-NE550A voltage regulator (Signet- 
ics) 
Circuit Board 
Molex connectors for IC socket 
Line cord (Not supplied in Kit) 
SPST switch (Not supplied in kit) 

Following items are available from Pho- 
tolume Inc., 128 East 28th Street, New 
York, N.Y. 

Synthesizer and Power Supply Kit No. 
MAT -5 $19.95 

Synthesizer Kit No. MAT -4 $15.95 
Power Supply Kit No. PS -20A $ 6.95 
Set of 2 circuit boards for power 

supply and synthesizer No. 
MATB $ 5.75 

of Q2 to SI -c. 
Building your system is easy. The 

complete schematic is in Fig. 1. A full 
size circuit board pattern for the unit 
is shown in Fig. 2 and the parts place- 
ment is in Fig. 3. Assembly is fast and 
straight forward as iong as you take 
reasonable precautions when soldering 
the IC and low -noise transistors into 
place. A separate power supply is also 
needed. You may be able to take off 
the necessary voltage from your exist- 
ing equipment. You'll need a well fil- 
tered and regulated 20 volts at 20 mA. 

If this voltage is not available, build 
the power supply shown in Fig. 4. Its 
printed circuit board layout is in Fig. 5 

and parts placement on this circuit 
(continued on page 79) 
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Tests Pioneer CT -F9191 
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by LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 

THE PIONEER CT-F9I9I is TIIE FOURTH 
"front -loading" cassette introduced by 
that company and in terms of features 
and performance it is the finest of that 
quartet of products. Just one look at this 
attractive unit will convince the skeptics 
that the cassette deck has indeed "come 
of age" and deserves to join the ranks of 
other fine component high-fidelity prod- 
ucts. Like all of the recently introduced 
front loaders, access to all controls and 
to the cassette compartment is gained 
through the front panel and the unit looks 
like any other component such as an am- 
plifier or tuner that can he tucked neatly 
on a shelf or stacked above or below com- 
panion components. A full view of the 
front panel is shown in Fig. I. 

A curved plastic cover swings out of 
the way at the press of a button, opening 
the cassette compartment that accepts 
cassettes in a vertical position. The cas- 
sette is inserted in an easy up -and -into - 
place motion and the cover door flips - 
down manually. Next to the power ON -OFF 
toggle switch at the lower left corner are 
the usual transport controls which are 
extremely easy to depress (they are of 
the piano -key type, but more important, 
they operate electronically, controlling 
semiconductor logic and solenoid circuits) 
and any mode can be selected without go- 
ing through the stop position. The com- 
bined use of the separate PAUSE switch 
and the RECORD and PLAY switch permits 
the user to set up record levels before tape 
travel begins. When power is applied, the 
inside of the casette compartment is il- 
luminated, which makes it easy to see if 
the tape is travelling. 

A close-up view of the major front panel 
controls is shown in Fig. 2. Dual concen- 
tric rotary knobs control the MIC of DIN 
input record levels, line input record 
levels and playback output levels. This 
arrangement permits mixing of micro- 
phone and line inputs, or DIN and line 

inputs in each of the two channels. Above 
these controls are a three -digit counter 
with its usual rest button. Zero setting of 
the counter can be used in conjunction 
with the memory pushbutton. Like most 
memory -rewind features found on com- 
petitive units, the transport will rewind a 
given tape to the pre-set point determined 
by the counter's reach 999. But unlike 
most, if the PLAY transport button is de- 
pressed during the rewind cycle, the tape 
will reach the predetermined point and 
begin playing over again, if desired. A 
light above this button tells the user when 
the button is depressed. 

A record limiter circuit is activated by 
the next button and is particularly use- 
ful when recording from live sources or 
when unpredictably loud transients are 
likely to be encountered. Next come the 
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SUMMARY OF MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Frequency Response: (Low -noise, High -output tape) 35 to 13,000 Hz, ±3 dB; (Chromium 
dioxide tape) 30 to 14,000 Hz ±3 dB. Wow -and -Flutter: Less than 0.07% WRMS. Harmonic 
Distortion: Less than 1.7% (at 0 dB). Signal -to -Noise Ratio: (Dolby off) 52 dB; (Dolby on) 
62 dB (Low -noise tapes). Input Sensitivity: (Mic.) 0.22 mV, 30K ohms; (Line) 65 mV or 
more, 100K ohms; (DIN Rec/PB) Max Input: 100 mV; Output same as line. Output Level 
(ref: 0 dB): (Line): 315 mV; (Headphone): 40 mV into 8 ohms. Power Requirements: 120 V, 
50-60 Hz, 53 -watts maximum. Dimensions: 177/s" wide X 77/s" high X 123/8" deep, including 
walnut grained vinyl cabinet. Weight: 29 lbs. Suggested retail price: $450.00 including 
cabinet. 

bias and equalization push-button switches 
with settings for standard (or low noise) 
and Chrome tapes. This deck is equipped 
with automatic sensing for the newer 
Chrome tapes and switching to correct 
equalization and bias takes place auto- 
matically when such tapes are used, com- 
pletely bypassing the manual bias and EQ 
buttons. In any case, when Chrome set- 
tings are selected, a light above these but- 
tons indicates that fact. Additional push 
buttons activate an MPX filter circuit and 
the Dolby noise reduction circuitry. A 
light above the Dolby button indicates 
when it is in use. At the extreme right of 
the panel are a pair of microphone inputs 
(one for each channel) and the headphone 
output jack. 

Two well illuminated large recording - 
level and playback -level meters are cali- 
brated all the way from -40 dB to +5 
dB, a feature that can only be appre- 
ciated fully after you use the deck for 
serious musical recording work. This 
wide range calibration permits the re- 
cordist to monitor just about the entire 
dynamic range of anything being re- 
corded. Between the two level meters are 
a record LED indicator light and a peak - 
level indicator that flashes whenever in- 
stantaneous recording level exceeds +5 
dB, preventing over -recording and high 
distortion levels for signals that are too 
fast to be registered on the regular VU 
meters. 

The section of the rear panel shown in 
Fig. 3 contains the familiar combination 
DIN record/play multiple connector as 
well as dual pairs of line -input and line - 
output jacks. This doubling up of input 
and output pairs (which are simply wired 
in parallel) is an inexpensive addition, 
but a mighty handy one if you want to 
dub to a second deck, or feed two sepa- 
rate playback systems at once. Typical 
interconnection of the CT -F9191 in a 
high-fidelity component system is shown 
in Fig. 4. 

Circuit configuration and layout 
A view of the internal layout of the 

Pioneer CT -F9191 is shown in Fig. 5. 
Note that most of the electronic circuitry 
is below deck, where it is well shielded. 
Major modules include separate circuit 
boards for the record/play amplifier, the 
Dolby noise reduction circuitry, the elec- 
tronic control circuitry and the switch as- 
sembly. Additional separate assemblies 
include the power supply (which is regu- 
lated by means of a transistor-Zener diode 
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arrangement) and a transistor assembly 
that operates the record solenoid. An elec- 
tronically controlled DC motor is used to 
drive the tape capstan, while a separate 
DC torque motor is used for the fast for- 
ward and rewind drives. The record/play 
head is a solid ferrite type, while the erase 
head is of ferrite construction. A three - 
stage direct coupled input amplifier -equal- 
izer is used in each channel. A logarithmic 
amplifier circuit is used to drive the wide 
range meters. Total semiconductor com- 
plement in the CT -F9191 consists of 71 
transistors, 6 FET's (two of which are 
used in the Dolby circuit), 75 diodes, 5 
Zener diodes and 2 LED's. A complete cir- 
cuit diagram of the unit, including all con - 
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trol electronics, is supplied as a large 
separate fold -out sheet with the owner's 
manual. 

Laboratory measurements 
Measurements of the performance of 

any tape deck are inevitably influenced by 
the brand of tape chosen for use in the 
tests. In our case, we selected TDK type 
ED -C-60 High -Output, Low -Noise cas- 
settes for all measurements involving the 
standard settings of the bias and EQ 
switches and TDK type KR -C-60 
(Chrome) cassettes for measurements in- 
volving performance with CRO., tape. 
Both of these tapes are listed in the com- 
prehensive table of recommended tapes 
and switch settings that is provided in the 
owner's manual. 

Results of our measurements are shown 
in Table 1. Frequency response, using our 
"standard" tape, is plotted in Fig. 6 on a 
record/playback basis. While two plots 

are shown (for 0 dB level and for -20 
dB reference recording level), the -20 
dB reference curve is the more meaning- 
ful one in terms of musical performance. 
Any properly equalized tape deck (of the 

cassette variety) will cause saturation of 
magnetic tape if high frequencies are re- 
corded at 0 VU level-a condition that 
seldom occurs when recording actual 
music (and not test tones). We present 
both curves only because the manner in 
which the machine causes saturation (and 
the frequencies at which this roll -off be- 
gins) may be of some interest to readers 
when comparing the performance of this 
machine with others to be reviewed in the 
future. In terms of the more conven- 
tional -20 dB reference level, the re- 
sponse of the unit extends from 30 Hz 
to 12,000 Hz, ± 3 dB with this tape sam- 
ple. While this may not seem overly im- 
pressive to hi-fi addicts, we suggest you 
read our summary comments regarding 
this point at the conclusion of this repórt, 
following Table 11. 

Frequency response was considerably 
wider using the CRO_ sample tape, as 
shown in Fig. 7. In this instance, response 
was flat from 28 Hz to 15,000 Hz, ± 3 

dB-better than claimed by the manufac- 
turer. Remember, some variation in re- 
sponse is to be expected depending upon 
tape brand and type used, and those seek- 
ing that last kHz may want to experiment 
with some of the other tape brands listed 
by Pioneer as being suitable. 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer U.S. Pioneer Electronics Model CT -F9191 

CASSETTE TAPE DECK MEASUREMENTS 
FREQUENCY RESPONSE 
MEASUREMENTS 
Frequency response, standard tape 

(Hz-kHz ±dB) 
Frequency response, CRO2 tape 

(Hz-kHz ±dB) 
DISTORTION MEASUREMENTS 
(RECORD/PLAY) 
Harmonic distortion @ -10 -VU 

(1 kHz) (%) 
Harmonic distortion @ -3 -VU (1 kHz) (%) 
Harmonic distortion @ 0 -VU (1 kHz) (%) 
Harmonic distortion @ +3 -VU (1 kHz) (%) 
SIGNAL-TO-NOISE RATIO 
MEASUREMENTS 
Standard tape, Dolby off (dB) 
Standard tape, Dolby on (dB) 
CRO2 tape, Dolby off (dB) 
CRO2 tape, Dolby on (dB) 
MECHANICAL PERFORMANCE 
MEASUREMENTS 
Wow -and -flutter (%, WRMS) 
Fast wind and rewind time, C-60 (seconds) 
COMPONENT MATCHING 
CHARACTERISTICS 
Microphone input sensitivity (mV) 
Line input sensitivity (mV) 
Line output level (mV) 
Phone output level (mV) 
Bias frequency (kHz) 
TRANSPORT MECHANISM 
EVALUATION 
Action of transport controls 
Absence of mechanical noise 
Tape head accessibility 
Construction and internal layout 
Evaluation of extra features, it any 
CONTROL EVALUATION 
Level indicator(s) 
Level control action 
Adequacy of controls 
Evaluation of extra controls 
OVERALL TAPE DECK PERFORMANCE 
RATING 

R -E Measurements R -E Evaluation 

30-12 ±3 

28-15 ±3 

Low -Noise CRO2 

1.0 1.0 
1.4 1.2 
1.4 1.6 
1.7 2.4 

WeiglYed 
56 
66 
58 
68 

Unweighted 
50 
57 
51 
60 

WRMS RMS 
0.05 0.08 

59 

0.24 
60 

300 
40 

N/A 

Good 

Very good 

Excellent 
Very good 
Excellent 

Excellent/Very good 

Excellent 
(See text) 
Very good 
(See text) 

Excellent 
Good 

Excellent 
Very good 
Excellent 
Very good 
Excellent 

Superb 
Very good 
Excellent 
Excellent 

Excellent 

37 



Ow 
20 

> 
<j 30 
w 
cc 

Ili Ill .JIil 
LE l Ill I 

al IÍÑIIÍIIIIE Y 111111111 

1P_ 
rIIIII lIllIllullIllIll 

20 Hz 100 1kHz 10 20 kHz 

FREQUENCY' 6 

m 
V 

I- 10 

o 
-20 

h 
< -30 
w ¢ 

o 

20 Hz 

i 
Illll 

0 dB REFERENCE 

III 

Í20 d 

III 
100 1 kHz 10 20 kHz 

FREQUENCY 

1111111 11111-1111 

lii;!!uIlIIIn1111 

1IIIÍ1Y1 

ullIIIIIullIIIlllIllIIIIIIullI' 
7 

Distortion was extremely low with both 
types of tape, and the CT -F9191 is judged 
by us to have considerable head room- 
an important quality for serious record- 
ists. It should be noted, too, that the peak 

indicator LED flashed on for us at +5.5 
dB. At this level, using low -noise tape, we 
were just approaching the 3% THD point 
considered to be the top end of recorder 

capability by the professionals. Using the 
Chrome sample, the 3% distortion point 
was reached at +4 dB on the VU meters. 
Chrome tape generally tends to saturate 
at a bit lower VU meter readings on most 
recorders, but it should be recalled that 
the actual recording level (because of 

changes in bias) is really greater than that 
obtained with standard tapes. This ac- 
counts, in part, for the better S/N ratios 
obtained with CRO., tape. 

The signal-to-noise ratios tabulated in 
Table I are in all cases referenced to the 

3% distortion point. While it is generally 
stated that "Dolby adds 10 -dB to S/N 
ratios," you will note that this improve- 
ment holds true for our weighted measure- 
ments of noise (we use a type -A weight- 
ing network), but is not quite true for 
the unweighted figures. That is because 
Dolby operates to reduce noise at high 
frequencies only (hiss). The fact that 
Dolby improves S/N by some 7 dB even 
in the unweighted measurement of noise 
using standard tape suggests that the low - 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer U.S. Pioneer Electronics 
Model CT -F9191 

OVERALL PRODUCT ANALYSIS 

Retail price (suggested) $450.00 
Price category Medium -high 
Price/performance ratio Excellent 
Styling and appearance Excellent 
Sound quality Very good 
Mechanical performance Excellent 

Comments: Pioneer has béen stressing the fact that well -de- 

signed cassette decks can do just about everything 
that more expensive open -reel machines can do- 
and can do it more conveniently at that. With the 
exception of the lack of tape monitoring facilities 
(whicn requires a three -head machine), the CT - 

F9191 comes as close to fulfilling that claim as any 
machine in its price category. Certainly, the "non- 
professional" recordist may question its somewhat 
limited frequency response, having been condi- 
tioned to believe that any component that does not 
have a ruler -flat response from 20 Hz to 20 kHz is 

deficient. Ask any professional recordist about this, 
and he will tell you that he'd rather have excellent 
S/N and low distortion than super -high frequency 
respcnse. Those qualities are supplied in abun- 
dance in the Pioneer CT -F9191. Add to that its extra 
features such as the peak limiter, the wide range 
VU meters (the only other machine we know of that 
can register a range of 45 -dB costs $1200.00 or 
more), its front -load configuration and its many auto- 
matic features and the unit will be very hard to beat. 

frequency noise content, using the CT= 
F9191 (hum and other low frequency dis- 
turbance) is very low indeed. In fact, all 
the noise measurements tabulated repre- 
sent excellent performance by a cassette 
deck. 

Wow -and -flutter measured a constant 
0.05% WRMS, considerably better than 
the .07% claimed by the manufacturer, 
and again. one of the lowest figures we 
have read for any cassette deck. Other sub- 
jective evaluations of machine perfor- 
mance and features will be found in 
Table I. 

Utilization and listening tests 
We tried a variety of input signal 

sources with the CT-F9I91 and even did 

a bit of microphone and line mixing in 
the course of our lab testing. (We find 
it handy to "announce" frequencies when 
recording our tests for frequency response 
measurements, since on playback we 

don't have to remember precisely what 
test frequencies we used.) A simple little 
feature we neglected to mention earlier 
is the addition of a plastic reference -ring 

at the rear of each set of level -control 
knobs. These rings act as markers after 
you have established a preferred level for 
a particular microphone or line input 
source. An inexpensive but useful addi- 

tion that is typical of this fine cassette 
deck. Nothing has been overlooked, and 

no unneeded frills have been added. 
Our use tests included the recording of 

music from disc as well as from FM. 
While there is no published indication of 
bias frequency, it is evidently high enough 
so that we did not find it necessary to 
employ the MPX-filter when recording 
stereo FM programs. This, of course, may 
not be so when using poorer quality tuners 
which have fair amounts of sub -carrier 
output products. 

Our capsule summary, along with over- 
all comments regarding performance of 
the CT -F9191 w ill be found in Table II. 

Several of the performance measurements 
s ere repeated after using the machine for 
a couple of days, and results remained 
the same, indicating a high degree of 
mechanical and electrical stability for this 
new entry from Pioneer. R -E 
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Radio -Electronics® 

Tests Soundcraftsmen RP2212 
by LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 

AUDIO PERFECTIONISTS HAVE LONG RECOG- 
nized the limitations of the typical bass 
and treble controls found on preamplifiers, 
amplifiers and integrated receivers. These 
controls alter the tonal response of nearly 
half of the entire audio spectrum with one 
turn of a knob. More often than not, what 
is needed in a system is a specific "boost" 
or "cut" for a narrow range of frequen- 
cies to compensate for speaker system 
deficiencies, room acoustic problems or 
frequency response limitations in other 
associated components or even the pro- 
gram source itself. Thus, a new category 
of components is becoming increasingly 
popular with demanding audiophiles. The 
octave -by -octave equalizers (and even 
some third -octave -by -third -octave equal- 
izers) have been in use for some time in 
the sound reinforcement segment of the 
audio industry and are used to "equalize" 
large halls and auditoriums with respect 
to the public address systems installed in 
them. 

Taking an approach similar to that used 
in much more expensive and complex 
professional equalizers, Soundcraftsmen 
offers a pair of equalizers for home music 
systems. The more expensive of these, the 
RP -2212, is shown in Fig. I. The upper 
portion of the front panel is divided into 
two equal and symmetrical sections, each 
containing ten separate lever controls for 
a single channel of a stereo system. Since 
each control affects approximately a one 
octave frequency -band, the controls are 
given octave designations, as follows: 
20/40,40/80,80/160.160/320,320/640, 
640/1280, 1280/2560, 2560/5120, 5120/ 
10240, 10240/20480. With all the levers 

set to the center positions (controls are 
calibrated in I dB increments from -12 
to +12), each range of frequencies named 
is neither boosted nor attenuated. By mov- 
ing a lever up or down, the octave of fre- 
quencies affected by that control can be 
boosted or attenuated by a maximum of 
12 dB. 
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At the center of the panel are a pair of 
master gain controls that adjust overall 
gain of the system so that after final equal- 
ized settings are established, the music will 
sound as loud as in its unequalized form. 
A pair of LED lights associated with each 
master gain control helps establish this 
equal loudness setting by blinking equally 
when the master control is properly set. 
The less costly model RP20-12 lacks these 
LED's plus one other feature that we'll 
discuss in a moment. 

Along the bottom of the front panel are 
a power on/off pushbutton and four more 
pushbuttons at the lower right. One of 
these simply tests the LED lights. The sec 

SUMMARY OF MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Frequency Response: 20 -Hz to 20,000 -Hz ±0.5 -dB. Harmonic Distortion: Less than 0.1% 
at 2 volts (typically 0.05% at 1 volt in and out). IM Distortion: Less than 0.1% at 2 volts 
(typically 0.05% at 1 volt). Signal -to -Noise Ratio: Better than 90 -dB referred to 2 -volt 
input. Input Impedance: Operates from any signal source 100K ohms or less. Output 
Impedance: Operable Into 3K ohms or greater. Control range: ±12 dB, each octave. 
Dimensions: 20" wide x 71/4" high x 113/4" deep (Including supplied walnut -grained 
cabinet). Suggested retail price: $349.50. 

and button activates the tape monitor cir- 
cuitry (since the equalizer must be con- 
nected to the tape-out/tape in jacks of 
your present amplifier or receiver, thereby 
using up your original tape monitoring 
circuit). The final pair of buttons deter- 
mine whether the equalized response 
should he applied to the tape output jacks, 
or to the line output jacks. By pressing 
the EQUALIZE TAPE button of this pair, it 
is possible to pre -equalize programs be- 
ing fed to your recorder, a feature not 
possible with regular tape monitoring cir- 
cuits that are always positioned ahead of 
any tone control Circuits in amplifiers or 
receivers. This equalize -tape feature is also 
omitted in the lower cost model RP20-12. 

Figure 2 shows a closeup of the con- 
necting jacks on the rear panel of the 
RP2212, while Fig. 3 illustrates how the 
unit would be incorporated in a complete 
stereo high-fidelity component system. 

The circuitry of the RP2212 is con- 
tained on two glass -epoxy circuit boards 
(one per stereo channel) and L -C filter 
circuits are used for each octave. Toroidal 
inductors are used for the lower three 
octaves of each channel, while ferrite - 
core inductors are used for the remain- 
ing seven octaves. Internal layout of the 
RP2212 is shown in Fig. 4. Note the fully 
shielded and enclosed power supply area 
at the rear left of Fig. 4. A metal top 
cover was removed for this photograph 
and when it is in place, the entire cir- 
cuitry of the RP2212 is fully sealed within 
its overall metal housing before it is in- 
serted in the decorative walnut grain 
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cabinet seen in Fig. I. It should also be 
noted, that all resistors used in the octave 
filters are specially selected, low -noise 
carbon film types. 

Laboratory measurements 
Nominal input and output of the 

RP2212 is I volt with all the controls set 
for a flat response and we measured fre- 
quency response from input to output 
under these conditions. The results are 
plotted in Fig. 5 (curve 1). Response is 
flat within I dB from 15 Hz to 30 kHz, 
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with the -3dB roll -off point at 40 kHz. 
Next, we plotted response of the system 
with just a single lever adjusted to maxi- 
mum boost. We chose the 640/1280 oc- 
tave for this curve, and, as can be seen 
from curve -2 of Fig. 5, response peaked 
at almost precisely 960 Hz, the mid -point 
of that particular octave. Maximum boost 

at that frequency was 13.5 dB. Next, we 
adjusted the same lever for maximum at- 
tenuation and obtained curve -3 of Fig. 5. 
Other levers responded singly in just 
about the same fashion and we observed 
a high degree of precision in terms of 
frequency accuracy of the designated 
octaves. 

Before attempting to equalize our sys- 
tem for a flat acoustic response, we set 
the levers for an arbitrary curve. Setting 
the system to any desired curve is greatly 
facilitated by a series of paper charts that 
Soundcraftsmen calls Computone charts. 
When a group of desired settings of con- 
trols is determined (and settings may vary 
depending upon program sources, listen- 
ing position and other factors), the user 
simply marks the control settings on the 
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chart. The chart can then he cut out to 
the noted settings and placed on the sur- 
face of the front panel. Levers are quickly 
slid up to meet the remaining cardboard 
template and the desired response curve 
is quickly reestablished. The technique is 
illustrated in Fig. 6 which shows the set- 
tings we used in this first arbitrary re- 
sponse curve. 

Figure 7 shows the individual lever 
settings we used in this experiment (dash 
marks), and the resultant response curve 
(continous plot) obtained with these set- 
tings. As you would expect there is 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Soundcraftsmen 

OVERALL PRODUCT ANALYSIS 
Retail Price $349.95 
Price Category 
Price/Performance Ratio 
Styling and Appearance 
Sound Quality 
Mechanical Performance 

Medium -high 
Very good 
Good 
Excellent 
Excellent 

Model: #RP -2212 

Comments: The Soundcraftsmen RP2212 equalizer can hardly be classified as an acces- 
sory, since it costs as much as some complete receivers and amplifiers. Nor 
is it an item that every audio enthusiast will consider a necessity in his or 
her hi-fi system. For those who seek the ultimate in tonal compensation, the 
unit is highly recommended. We consider its ten -octave control (octave -by - 
octave) to be the least required to accomplish true acoustic equalization. There 
are five -control units on the market which do not have the degree of tonal 
segmentation required for this type of adjustment, and there are also units 
(at much higher cost) which break down the audio spectrum into thirds of an 
octave. 

An important word of caution! Inordinate amounts of bass boost using 
any tone control system may result in flat response for your system, but 
unless your amplifier has enough reserve power output capability, such high 
levels of boost may well send the amp into overload clipping at frequencies 
that are accentuated to that degree. Remember, 10 dB of boost means ten 
times the power output that must be delivered by your amplifier at the boosted 
frequencies. One of the most useful applications of this equalizer is the pre - 
equalization of tape recordings, when trying to dub from old discs (or even 
tapes which had tonal deficiencies) to tape. If you are a serious recordist, 
don't settle for the lower cost RP20-12, which does as good a job of equalizing 
for home listening but lacks this important extra feature. 

Even if you think your entire system (and room) provides perfectly flat 
response, you'll find the RP -2212 useful with many program sources, includ- 
ing FM and records which were "pressed" at anything but flat response. 
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certain amount of interaction between 
adjacent lever controls, but the response 
curve corresponds quite well in overall 
shape with the octave -by -octave settings 
on the front panel. 

We measured the total harmonic dis- 
tortion for a variety of input levels and 
control settings. Results are shown in Fig. 
8. With all the control levers at their 
center position, and an input and output 
voltage adjusted to I volt, THD varied 
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0.45 
0.40 
0.35 

1 

ae ¡ 0.30 

0 0.25 
0.20 

Ó 0.15 - 

Ñ0.10 
0 0.05 - 

o 

'1 
1 

__.. ,.....,.L 
10 Hz 00 1 kHz - 1020 kHz 

FREQUENCY 8 

-- 

from 0.01% to 0.02%, well below the 
0.1% claimed. Increasing the input level 
to 3 volts (far more than is likely to be 
available from any program source con- 
nected from the tape out jacks of an 
amplifier or receiver), THD was still quite 
low, ranging from a high of 0.4% (at 20 
Hz) to a low of 0.15% (at mid frequen- 
cies). Finally, we boosted all controls to 
their maximum (+12 dB) positions and 
adjusted the output for I volt. Even 
under these extreme conditions. THD 
never exceeded 0.5% at any frequency 
measured. 

Equalizing a system 
Trying to equalize a hi-fi system in a 

given listening environment would be al- 
most impossible without very elaborate 
test equipment were it not for a very R "-.r..-`..,. 

,I 
1 s- Iris,-...«,,,,..4 

I 
I 

cleverly conceived test record that Sound - 
craftsmen supplies with each RP2212 
(See Fig. 9). The recording contains 
third -octave bands of pink noise on the 
left channel and a reference tone on the 

(continued on page 90) 
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Understanding the specifications is the first step. 
But there's mere. Knowing how to conduct listening tests, 
speaker -placement and room acoustics are just as important. 

SELECTING A SPEAEER SYSTEM IS PAR FRAM - 
an easy task. The vast number of speaker 
systems currently available can present the 
potential purchase with so many choices 
that he will reach a point of complete in- 
decision. Let's face it, just about everybody 
and their relatives are manufacturing 
speaker systems, and a day hardly goes by 
that a new model or a major breakthrough 
isn't announced. This coupled with a lack 
of an industry -wide standard for specify- 
ing speaker characteristics creates a night- 
marish situation, but not a hopeless one. 
Armed with the weapon of meaningful 
specifications and the knowledge of the 
important considerations simplifies the 
task. 

The speaker system is probably the 
weakest link in the high-fidelity chain. The 
purpose of a hi-fi system is to accurately 
reproduce original sounds. The ideal sys- 
tem should not alter the original sound in 
any way. The response of the total hi-fi 
system is made up of the response of each 
individual component. Each component 
alters the sound in its own way. Each adds 
its own "color". Of all the components in 
the system, the speaker system is the worst 
offender. It alters the sound the most. 
Therefore, selecting a speaker system is a 
crucial choice. The idea is to choose the 
best speaker system for a given amount of 
money. Best meaning the most accurate. It 
also means you must consider factors such 
as size and amplifier -speaker matching 
parameters. 

The first two parts of this article will 
investigate important speaker specifica- 
tions and describe how to use them when 
selecting a speaker system. These specifi- 
cations include frequency response, dis- 
persion, linearity, efficiency, power hand- 
ling capacity, maximum sound output and 
impedance. Manufacturers specifications 
for a number of speaker systems are pro- 
vided. The third and last part of the article 
covers listening tests, room acoustics, 
speaker placement and speaker set-up. 

Manufacturer's specifications 
In this article, specifications for a num- 

ber of speaker systems are presented. 
These specifications are manufacturers' 
specifications and not those measured by 
Radio -Electronics hi-fi lab. Radio -Elec- 
tronics queried 93 manufacturers (see 
Table 1) covering 232 different speaker 

systems. Not every manufacturer re- 
sponded. Of those that did, some gave only 
a partial reply. Others ben: over back- 
wards to provide all of the recuested infor- influence this decision. Don't be misled. - matior and more. , ,ifs There is no direct relationship between the 

Specificatons have little or no meaning size of a speaker system and the quality 
if the conditions that they are measured.__ of it produces. 
under are not known. For example, Iet)s 
say, I connect a voltmeter with°a high in- 
put impedance across two terminals in a 

circuit and measure 100 volts. Now some- 
one comes along with a low -impedance 
voltmeter and measures 75 volts. If he con- 
cludes that the circuit is erratic, he is 
wrong. The fault is in the testing pro- 
cedure This is why "How YDu Measure" 
is just as im,ortant as what you measure. 
Also, if the circuit was used in a frequency- 
deperdent application where voltage is 
irrelevant, the voltage measurement would 
be meaningless. But a frequency measure- 
ment would tell us something reaningful 
about the ,erformance of the circuit. 
Therefore, measurement conditions must 
be specified. 

Radio -Electronics mailed a detailed 
questicnnair to each manufacturer. It 
specified the conditions that each speaker 
characteristic was to be measured under. 
Some readers will question, as some manu- 
facturers have, the validity of the condi- 
tions. But for a comparative -only analysis, 
the conditions outlined are valid. For that 
matter, almost any set of conditions would 
be valid for comparative purposes, so long 
as all the speaker systems are measured 
under that same set of conditions. These 
conditions only affect the meaning of the 
speci ficat ions. 

Physical size 
The small speaker system is very pop- 

ular today. It is used in the vast majority 
of hi-fi systems. For this reason, this article 
is limited to those speakers falling into the 
"bookshelf" category. However, a much 
more precise definition of a bookshelf sys- 
tem is necessary. 

We decided to call any speaker system 
measuring 25 X 15 X 14 in. or smaller a 
bookshelf speaker system, with a few ex- 
ceptions. These are the direct -reflecting 
speaker systems that must be placed at 
least 12 inches away from the wall. Such 
systems are usually placed on a pedestal 
and cannot be considered a bookshelf 
speaker system. 

Size is important when selecting a 
speaker system. Don't try to stuff a large 
system into a room that won't accommo- 
date it comfortably. The largest size that 

the room will accommodate should be de- 
termined first. Whether you plan on a 2 - 
channel or 4 -channel hi-fi system can also 

sound 

Types of enclosures 
The operating principle of the speaker 

enclosure is unimportant to the ear of the 
user. What you are looking for is a system 
that reproduces sound well, and not what 
kind of system is in the box. However, 
there are practical considerations. If your 
hi-fi system uses a low -power amplifier 
you cannot drive an inefficient acoustic - 
coupled speaker system. So while you 
should select a speaker system for its re- 
prodLction qualities, don't lose sight of the 
pract cal problems. The operating prin- 
ciple is important to the design engineer 
but it should not influence your final selec- 
tion. This decision should be based on the 
quality of sound the speaker produces. 

All the bookshelf speaker systems we 
examined fall into two basic catagories- 
acoustic suspension or bass reflex. The 
bass reflex enclosure is a high -efficiency 
system with a bass response that tends to 
be peaky. This type of response produces 
what is often referred to as "boom". There 
are people that prefer a speaker system 
with a bass that booms, but it detracts 
from the reproduction accuracy. Not all 
bass -reflex systems have a boomy bass, but 
they are more prone to producing it. On 
the more positive side, the medium -effi- 
ciency of these systems suits low -power 
amplifiers rather well. 

The acoustic -suspension speaker system 
is a low -efficiency system that has a smooth 
bass response. A smooth bass response 
produces a natural sounding bass, but the 
low efficiency requires driving this system 
with a medium- or high -power amplifier. 

The basic design of the acoustic suspen- 
sion enclosure is fixed. As a result, the 
majority of manufacturers of these systems 
refer to them as just that-acoustic suspen- 
sion. The bass -reflex enclosure is different. 
The original patent for the bass -reflex en- 
closure covered many different variations, 
and manufacturers still introduce new ones 
periodically. The manufacturers of these 
systems have come up with many names 
for the bass -reflex enclosure. These include 
Center Excited Pipe, Tube Vented Reflex 
and Resistive Tunnel, to name just a few. 
Don't get confused. The basic characteris- 
tics of the bass -reflex system still apply. 
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Frequency response 
The frequency response (sound output 

level vs. frequency with a constant -level 

drive signal) of a speaker system is im- 

portant for determining the overall sound 

quality and the accuracy of reproduction. 
Ilowever, with the advent of graphic 
equalizers that alter the frequency re- 

sponse to the user's taste. it is possible to 

compensate, to a degree. for poor re- 

sponse. But this is like using Dolby to 
reduce tape noise. It works. but a faster 
tape speed is better. 

When a speaker is placed in a listening 
room, the frequency response is no longer 
solely dependent upon the speaker system 
itself. but rather a combination of the fre- 
quency response of the speaker system and 
the room acoustics. The sound energy 
radiated from a speaker system is reflected 
off the various surfaces (walls, ceiling, 
floor, furniture. etc.) in the listening room. 
The intensity of these reflections vary with 
frequency and the type of reflective sur- 
faces. The resulting reverberant field will 
reinforce the sound level at various fre- 
quencies. Figure I shows the reverberant 
room and anechoic chamber response of 
a typical speaker system. 

To get a meaningful frequency -response 
measurement, we must isolate the speaker 
system from the effects of the listening 
room. A special chamber called an an - 

echoic chamber, is used for this purpose. 

40° 

50 

60° 

70 

80 

90° 

30° 20° 10° 0° 10° 

1 kHz 

7 kHz 

15 kHz 

1 kHz 

7 kHz -' 15 kHz 

40dB 
1 

35dB 
I I 

Od B III 
25dB 

20dB 
1 I I 

15dB Ill 
10dB 

5dB \ I/ 

20° 

This chamber has no reverberations. A 
frequency -response measurement made in 

this chamber represents the response of the 

speaker system alone. This response can 

not be obtained in a normal listening room 
environment (See Fig. I ). The anechoic 
chamber eliminates the need to define a 
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FIG. 1-ACOUSTICAL ENVIRONMENT 
changes frequency response measurement. 

"typical listening room" and provides a 

common basis for making a comparative 
judgement. 

(When we originally started working on 

this article we untended to present fre- 
quency response charts of every speaker 
system covered. Unfortunately, we were 

not able to make these measurements our- 
selves. Instead see asked the various 
speaker manufacturers to make them for 
us according to our specifications. We re- 

ceived this data for many of the speakers, 
but have decided not to publish it. As we 

ourselves did nor make these measure- 
ments see have no way of determining 
which ones are faithful accurate measure- 
ments and which ones have been smoothed 
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out a bit to improve their appearance. As 
a result we felt the information we have 
might he misleading and have decided to 
omit from tisisarticle-Editor) 

The second condition outlined in our 
questionnaire specified that a system called 
1/2 -octave averaging be used. Consider the 

frequency graphs shown in Figs. 2 and 3. 

The response in Fig. 3 appears to be vastly 
superior to that shown in Fig. 2. Yet 
both responses were taken from the same 

speaker system. The graph in Fig. 2 is a 

point-to-point plot that shows every glitch 
12 
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FIG. 2-POINT-TO-POINT response of typical 
speaker shows every glitch. 
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kHz 

in the response. However, it has been sug- 

gested that the human ear cannot distin- 
guish between amplitude variations that 
are less than 1/ 3 -octave wide. Figure 3 is 

the smoothed version of Fig. 2 where the 

output over each third of an octave has 

been averaged. This graph is thought to 

correspond more nearly to the actual 
sound that is heard. In any case, for our 
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purposes, the graph in Fig. 3 is definitely 
easier to interpret. The other conditions 
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FIG. 3-SMOOTHED response of same 
speaker shown in Fig. 2 using 1/3 -octave 
averaging. 

outlined in the questionnaire specified that 
the frequency response measurement be 
made at a distance of I meter on -axis. 

Analyzing a frequency response graph is 
not a difficult task provided you know 
what to look for and the graph is accurate 
to start with. Ideally, the graph should be 
ruler fiat, extending from an infinitesimal 
fraction of a hertz above DC all the way 
out to infinity. Unfortunately, speaker sys- 
tems aren't capable of producing this kind 
of response and we must accept what is 
available. Don't expect the response of a 
speaker system to even approach the re- 
sponse of a typical amplifier. 

Threre are several points to look for in 
a frequency response graph. They are over- 
all balance, smoothness of response, maxi- 
mum bandwidth and minimum rates of 
roll -off. Smoothness of response and maxi - 
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mum bandwidth are self explanatory. 
Overall balance refers to the amplitude 
balance between the bass, mid -range and 
treble portions of the audio spectrum. In 
the common three -driver system, the 
woofer handles the frequencies below 600 
Hz, the tweeter handles the frequencies 
above 5000 Hz and the mid -range driver 
handles the frequencies in the middle. The 
"crossover" frequencies vary from speaker 
system to speaker system and are approxi- 
mate. 

If the overall output of any one of the 
drivers is relatively lower than the output 
of the other drivers. problems will arise. 
For example, suppose the overall bass re- 
sponse of a speaker system is lower than 
the mid -range and treble response. A 
speaker system N ith this deficiency will re- 
produce bass notes. but not in the proper 
balance. As a result. the reproduced music 
will lack the natural "warmth" that the 
original music had. 

A speaker system with this deficiency 
will also have a poor transient response 
in the decay (dying away) portion of a 
bass note. The attack portion of a bass 
note, which is composed of mid -range fre- 
quency components. will be good. The at- 
tack is emphasized by the poor transient 
response in the decay portion. As a result, 
the attack will be unnaturally "crisp". This 
unnatural crispness is sometimes praised 
as "tight" bass. Tight bass can be quite 
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impressive if you are not aware of the 
actual sound of the original bass note. It 
should be avoided however, as it detracts 
from the reproduction accuracy. 

Fast rates of roll -off at the extreme ends 
of the frequency response graph can pro- 
duce unnatural sound characteristics. It is 
not unknown for speaker systems to have 
a roll -off in the low -frequency end of the 
spectrum that starts very rapidly and ap- 
proaches an 18-d13/octave rate. This pro- 
duces a "heavy" bass effect that some 
people prefer. However, it again detracts 
from the reproduction accuracy and 
should be avoided. Fast rates of roll -off 
in the high -frequency end of the spectrum 
produce similar results. 

Speaker systems are a compromise of all 
the above factors and more. Not one fac- 
tor, however, is more important than any 
of the other factors. They all affect the 
reproduction accuracy and should be care- 
fully considered. Don't choose a speaker 
system with a frequency response that is 
vastly superior in one or two areas and 
deficient in the remaining areas. It is bet- 
ter to choose a speaker system that is 
average in all the areas. This not only 
applies to frequency response but to the 
sum total of all the speaker specifications. 
(Unfortunately. not all manufacturer pro- 
vide comparable measurements, so you 
must listen to a speaker system to find out 
how it sounds. Editor) (turn to p. 48) 
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As an NTS student you'll acquire the know-how that 
comes with first-hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS/Heath 
Digital GR-2000 Solid State color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

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

misunderstood of all the specifications. It 
refers to the ability of a speaker system to 
radiate sound energy in different direc- 
tions. Many mid- and high -frequency dri- 
vers have a tendency to beam the sound 

energy. This effect increases as the fre- 
quency increases. The dispersion graph 
illustrates this effect. 

The dispersion graphs presented in this 
article are polar co-ordinate graphs. These 
graphs illustrate the dispersion pattern of 
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the speaker system. The rays (See Fig. 4.) 
emanating from the center point-this 
point represents the speaker system-are 
marked off in angular degrees with 0° rep- 
resenting on -axis. Circles or semi -circles 
represent the various relative amplitude 
levels. 

To obtain a dispersion graph, a micro- 
phone is placed in front (on -axis) of the 
speaker system. The speaker system is 

driven with a constant -level constant -fre- 
quency signal. The microphone is rotated 
around the speaker system (keeping the 
microphone -speaker distance constant) and 
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the output is plotted at different angles. 
At this point the microphone is returned 
to the front of the speaker and the fre- 
quency of the drive signal is changed. In 
most cases, the amplitude of the drive 
signal is held constant (usually I watt is 

the standard.) The procedure is then re- 
peated. Of course, you will probably never 
have to make this measurement, but the 
explanation will help you understand the 
graph. The questionnaire specified that a 

minimum of three different frequencies be 
plotted. 

As stated previously, dispersion is one 
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of the most important and misunderstood 
of all the speaker specifications. The off - 
axis high -frequency sounds of a speaker 
system with good dispersion will closely 
approximate the on -axis high -frequency 
sounds, but this is not the main advantage 
of good dispersion. When a speaker system 
is placed in a listening room, the sound 
reflections create a reverberant field. The 
majority of what is heard is reflected 
sound, not direct sound. As a result, we 
primarily hear the reflected off -axis sound 
that is radiated by the speaker system even 
if we are positioned directly on -axis. 
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Therefore, the sound quality is strongly 
influenced by the sound energy radiated in 
the other directions. 

The dispersion graph goes hand -in -hand 
with the frequency response graph. A 
speaker system with a perfect on -axis fre- 
quency response but poor dispersion will 
sound dull and lacking in high -frequency 
sound. Concert halls have a sense of spa- 
ciousness, a sense of openness, created by 
the many sound reflections reaching the 
ear from different directions. Speakers 
with poor dispersion have a hard confined 

(continued on page 88) 

30 20 10 0 10- 20 30 

1 kHz 

5 kHz 
15 kHz 

30° 20° 10° 

1 kHz 

5 kHz 
12 kHz 

30° 20° 10° 

1 kHz 

5 kHz ----12 kHz 

dB 

dB II 
dB 
II 

dB 

dB 

dB 

B 

40° 

50° 

60° 

70' 

80 

90° 

STR 

10° 20° 30° 

SUPERSCOPE 

40° 

50° 

60° 

70° 

80° 

90° 

SUPERSCOPE 

49 



STATE-OF-THE-ART AUDIO MOVES QUICKLY. 
The amplifiers of just a few years ago, 
boasting harmonic distortions of perhaps 
1.0% or better would be regarded as 
low -fi gear by today's audiophile. Just a 
short while ago, an FM tuner that could 
deliver demodulated signals containing 
distortion no greater than 1.0 or even 
2.0% were regarded as true hi-fi equip- 
ment. Today we see tuners with distortion 
specifications, even when operating in the 
stereo mode (where distortion tends to be 
a bit higher), that are 0.1% or even lower. 

While progress in consumer audio 
equipment continues at this fast pace, few 
users concern themselves with the progress 
of the test equipment needed to measure 
and confirm these superb performance spe- 
cifications. Yet, every manufacturer of 
hi-fi equipment, not to mention service 
shops, testing laboratories and quality con- 
trol departments, faces the problem of 
how best to measure the new super -fi 
equipment. 

The matter of performance confirma- 
tion has become increasingly important 
since the Federal Trade Commission pro- 
mulgated its recent Ruling on amplifier 
power disclosure. To truly measure an 
amplifier's power and distortion para- 
meters, you must be able to measure 
power output accurately, at all levels from 
0.25 watts output -per -channel up to rated 
output. Further, such measurements must 
be made with signal inputs ranging in 
frequency over the power -band that the 
manufacturer claims for the product. The 
newly defined power -band is that range of 
frequencies over which the amplifier can 
deliver its rated power. Therefore, to truly 
verify performance of an amplifier, it is 
necessary to check distortion at a variety 
of power levels and at a sufficient number 
of audio frequencies to make certain that 
the total harmonic -distortion is always 
less than (or equal to) the rated figure. 
Such tests can easily involve dozens if not 
hundreds of individual distortion readings. 

Distortion analyzers found in most 
audio service shops fall into two cate- 
gories. There are the simpler units that use 
a tuned notch -filter that can be adjusted 
to null out the fundamental frequency in 
the range from under 20 Hz to 20 kHz or 
higher. These require a separate audio 
oscillator or may have a built-in audio 
oscillator that covers the same frequency 
range and can be used as the signal source 
for direct application to the amplifier be- 
ing tested. The process of manual nulling 
usually involves careful tuning of the null 
control until the fundamental frequency 
is attenuated maximally, followed by an 
adjustment of the phase relationship be- 
tween input and output signals to further 
refine the nulling process. An inexperi- 

- enced operator may take as long as from 
thirty seconds to one minute to effectively 
read a single distortion figure in this 
manner. 

rn More sophisticated audio distortion 
U meters (such as the Hewlett-Packard 

333A or 334A) provide automatic nulling 
tr that speeds up the measurement process. 

That is, once the output signal of the 
amplifier has been adjusted to read 100% 

w on the distortion meter (for reference), 
O switching to the distortion reading mode 

causes the instrument to self -tune for best 
null and permits a more rapid readout of 

Super -Fl Testing 
...the only way to go! 
by LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 

State -of -art audio equipment has progressed from high-fidel- 
ity to super -fidelity. Testing this modern equipment requires 
modern test gear. Here's the inside story on a new distortion 
analyzer. 

the THD products. For the automatic 
milling feature to work in a reasonable 
amount of time, the instrument must be 
tuned visually to approximately the fre- 
quency of the signal being measured. This 
type of instrument can reduce effective 
THD measurement time to between 15 

seconds and 30 seconds, but as signal 
levels are changed (corresponding to dif- 
ferent levels of power output), the opera- 
tor must re -set the 100% reference point 
for each new measurement, at each new 
frequency-still a time consuming 
process. 

A new laboratory distortion analyzer 
More than two years ago, we were in- 

troduced to a new distortion analyzer, 
built by Sound Technology (10601 S. 
Saratoga -Sunnyvale Road, Cupertino, CA 
08882). These are the same people who 
designed and sell the famous FM genera- 
tor (model I000A) that has become the 
standard instrument for measuring FM 

SIGNAL 6:4 - 
INPUT 0=-. 

°I- 

BUFFER 
AMPLIFIER 

performance of tuners and receivers (we 
use this in our R -E Equipment Reports). 
When we first saw the new model 1700A 
Distortion Measurement System, we were 
impressed by the fact that it contained a 
built-in low -distortion audio oscillator 
that would enable users to measure THD 
to around 0.002%. Our best audio oscilla- 
tor at the time guaranteed a residual THD 
of 0.02%-or a whole order -of -magni- 
tude worse. We were also impressed with 
the automatic nulling feature that reduced 
the nulling time to approximately five sec- 
onds per reading. But, we held off spend- 
ing the approximately $1500.00 that the 
instrument cost since we felt that our THD 
reading capability at the time was ade- 
quate and that the savings in time would 
not pay for the new investment for quite 
a while. More recently, we learned of a 
new option that could be purchased when 
buying with 1700A that changed our 
thinking completely. With option 003 (as 
the company calls it), not only does the 
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FIG. 2-DISTORTION ANALYZER section of Sound Technology model 1700A Distortion 
Measurement System. 
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FIG. 1-SOUND TECHNOLOGY MODEL 
1700A distortion measurement system. 
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machine measure distortion at any power 
level and at any frequency from 10 Hz to 
110 kHz, but in addition to the automatic 
nulling feature, there is now an automatic 
100% reference level adjust-which 
means no more fussing with a knob every 
time you change the output level. You can 
make successive readings of distortion just 
about every five seconds, directly in % 
THD. We figured that this would enable 
us to measure about 500 readings per hour 
(allowing time for breath -catching) and 
that was enough to convince us to buy the 
unit. 

A close-up view of the front panel of 
the 1700A is shown in Fig. I. Here are 
some of the things you can do with it: 

1. Use the .001% distortion audio os- 
cillator for testing any audio equipment 
at frequencies from 10 Hz to 110 kHz. 
2. Measure total harmonic -distortion 
down to 0.002% in 5 seconds. 
3. Measure AC voltages from 30 micro- 
volts to 300 volts with 2% accuracy at 
full scale. 
4. Measure voltage or signal-to-noise 
ratios with 100 -dB dynamic range. 
5. Measure power levels across an ex- 
ternal 8 -ohm load (the taut -band meter 
is calibrated in watts, as well as dB's, % 
and volts). 
6. Apply 400 Hz and/or 80 kHz high and 
low-pass filters to eliminate hum and 
high -frequency noise components from 
all measurements. 

The 1700A features a differential input, 
which means that signals can be applied 
from floating or balanced output sources. 
This is particularly useful when you are 
trying to measure noise or THD that is 
"down in the mud" and might otherwise 
be influenced by ground loops. It is also 
essential when trying to measure the out- 
put from strapped amplifiers (such as the 
new 4 -channel units which, when strapped 
for 2 -channel operation do not permit con- 
nection of a common ground between 
channels). 

How it works 
A block diagram of the 1700A Distor- 

tion Analyzer section is shown in Fig. 2. 
The signal to be measured is connected to 
the input of a buffer amplifier. This circuit 
has two outputs; a fixed output that may 
be connected to the AC voltmeter, and a 
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FIG. 3-AUTOMATIC LEVEL SET is accom- 
plished by rotating the ADJUST knob to the 
AUTO position when making distortion mea- 
surements. 
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FIG. 4-AUTOMATIC LEVEL ADJUST feature on the model 1700A. 
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variable ouput (controlled by the ADJUST 
control on the front panel) that is con- 
nected to the notch filter. The voltmeter is 
an average reading type that measures the 
signal level selected by the appropriate 
function switch. 

The overload detector monitors the var- 
iable output of the buffer amplifier. If an 
excessively high voltage is applied, the 
detector turns on the front panel overload 
indicator that remains illuminated until 
the user moves to an appropriately higher 
scale on the front panel input or RATIO 
selector switches. 

The notch filter is mechanically coupled 
to the audio oscillator FREQUENCY selector 
switches. It suppresses the fundamental 
frequency from the output of the buffer 
amplifier. The ouput of the notch filter is 
connected to the input of the distortion 
amplifier through a step attenuator con- 
trolled by the front panel RATIO switch. 
This attenuator adjusts signal level for the 
distortion amplifier for the various per- 
centages of distortion or voltage ratio 
readings. 

The amplitude null control and phase 
null control circuits supply the notch filter 
with its automatic nulling feature. Both 
circuits monitor the output of the distor- 
tion amplifier and feed control signals 
back to the notch filter. The sum -point 
buffer supplies reference signals to the 
tuning indicator and to the amplitude null 
control circuit. 

The tuning indicator circuit, using fre- 
quency information from the notch filter, 
provides the user with a visual indication 
of the frequency being analyzed versus 
the input frequency. This circuit operates 
two lights on the front panel labelled 
HIGH and Low. Normally, they will not 
become illuminated so long as the built-in 
audio oscillator is used with the analyzer, 
since the pre-set frequency of this oscilla- 
tor is close enough in frequency to the 
tuned settings of the notch filter for the 
automatic nulling to work quickly and 
effectively. However, since it is possible to 
measure the distortion of equipment using 
other signal sources (such as a separate 
audio oscillator), the indicators help the 
operator to select the correct frequency 
selector buttons on the 1700A for quick 
and accurate automatic nulling tinder 
these conditions. 

The switchable low -frequency and 
high -frequency filters (with cut-off fre- 
quencies of 400 Hz and 80 kHz respec- 
tively, and 18 dB -per -octave slopes) are 
connected to the output of the distortion 
amplifier. Thus, they may be selected only 
for distortion and dB or voltage ratio 
measurements. 

The function switches select the circuit 
to be measured by the AC voltmeter. 
When the VOLTS/POWER switch is de- 
pressed, the meter monitors the output 
via a stepped attenuator from the buffer 
amplifier. When the SET -LEVEL switch is 
depressed, the meter monitors the variable 
output from the buffer amplifier. Depress- 
ing the DISTORTION switch connects the 
signal from the distortion amplifier via the 
low- and high -frequency filters (if they 

(continued on page 77) 
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NOT LONG AGO \ "COMPLETE" AUDIO SYS- 

tern usually consisted of a tuner, a control 
amp, record player, one to three tape units 
and speakers. Such a system provided a 

fair measure of operational flexibility and 
control of a signal from electrical impulse 
to reproduced sound. 

But audio technology kept improving, 
and the audiophile abreast of the advances 
found himself questing even greater flexi- 
bility from his rig, and greater capability 
to accommodate needs generated by the 
advancing technology. 

Today's HI-FI rig not only includes the 
system mentioned above, but may easily 
contain as many-or more-additional 
units as in the basic system. Today's audio 
buff has far more flexibility of operation. 
far broader capability, and substantially 
more control of the signal from impulse 
to sound waves. In effect, many of today's 
HI-FI systems are mini "sound studios." 
a result of add-ons widely available to 
audio buffs. and not necessarily expensive. 

The add-ons are in effect. comparable to 
accessories available to car buffs, but far 
more functional. They can be regarded as 
"creative" additions to a HI-FI rig, that 
make it possible for the enthusiast to be 
more deeply involved with his equipment 
and to tailor the sound to his desires .. . 

with considerable ease and convenience. 
They can also improve the function and 
quality of the system. Essentially, the ac- 
cessories we'll discuss can be regarded as 
practical, professional devices that en- 

RUSSOUND MODEL MP -2 
plifier switch control. 

speaker and am - 

pro-- y u 
---Fi ig 

Greater operational flexibility and improved 
performance are gained when these add-ons 

are incorporated into your component hi-fi rig. 

hance the pleasure potential of your HI-FI 
outfit. Why not add some to yours? 

Equalizers 
One of the most versatile add-ons is the 

equalizer. It is a multi -function device that 
helps "tune" the listening room for opti- 
mum sound/acoustic qualities; helps 
change the characteristics of a record by 
enhancing the music in favor of a vocalist 
-or vice -versa, change voice characteris- 
tics and change musical sounds in other 
ways; adjusts reproduction of 78 rpm shel- 
lac records so they sound as they were 
meant to; cuts back low frequency re- 
sponse to eliminate hum; helps balance the 
response of some cartridge recordings so 
they sound better in the home and does the 
same for other tape recordings whose re- 
sponse is non-linear; improves broadcasts 
from radio stations that effect rolloffs at 
both ends of the sound spectrum: com- 
pensates for the boosted highs of Dolby- 
ized tapes; enables the user to sometimes 
improve the response characteristics of 
phono cartridges and microphones; and 

r '. 
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RUSSOUND MODEL TMS-1W tape recorder 
selector switch. 
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BSR MODEL FEW -3 frequency equalizer. 

by FRED PETRAS 

adjusts the response characteristics of 
speaker systems to "color" their sound, or 
to eliminate "coloration." 

The practical applications mentioned 
are obvious; an equalizer enables the buff 
to create personalized sound reproduction, 
to satisfy individual preference or specific 
aural needs and/or sophistication. But 
there's more . . . an equalizer can he a 
"fun" device, permitting you to alter 
sounds to a point of non -recognition, to do 
zany things to sound just for laughs. 

There are equalizers in at least eleven 
nationally -distributed brands: Altec, BSR, 
Burwen, Custom Designs, JVC, McIntosh, 
Quintessense, Realistic, SAE, Soundcrafts- 
men, and Southwest Technical. They fit 
slim as well as fat budgets, namely $69.50 
(Realistic) to $1095 (Burwen). They per- 
mit sound alteration in at least four bands, 
and as many as 24, in a range of plus/ 
minus 12 to 16 dB, and in one case plus 24, 
minus 12 dB. Their total harmonic distor- 
tion is minimal-from 0.001 to 0.5 per 
cent, and signal/noise ratio maximal -65 
to 100 dB. Their size and shape are typical 
of most audio components, and they can 
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be plugged into most any HI-FI rig just 
like any other component. 

Noise reduction systems 
Today's audio buff is no longer at the 

mercy of noise. He can reduce or switch 
out the annoying hiss and other noises 
associated with recorded tapes and phono 
records as well as radio broadcasts-with 
virtually no effect on the music being re- 
produced. He can do this through at least 
five different approaches. 

The five approaches break down into 
two basic types-closed-end and open-end. 
Within the closed -end group-covering 
equipment from Dolby and Dolby licens- 
ees, JVC. and some from dbx-profes- 
sional noise -reduction units are used in 
program production at recording studios 
(and in some cases, radio stations) to code 
the program material. At the other end. 
the home consumer type noise -reduction 
units are used to decode the program ma- 
terial for playback. Included in the con- 
sumer types are models that permit the 
home tape recordist to perform both the 
coding and decoding. Overall recordings 
(and broadcasts) processed through Dol- 
by equipment benefit by up to 10 dB less 
noise: under the JVC ANRS approach 
there is a 5 to 10 dB improvement: and 
using certain dbx brand equipment. the im- 
provement is as high as a claimed 30 dB. 
Prices for home type Dolby noise -reduc- 
tion equipment start at $89.95 and range 
to $400 for a quad model. The JVC unit 
is $150. The dbx models sell for $259 to 
$379. the latter a combination two-chan- 
nel/four-channel instrument. 

NOTE: The three record/playback 
noise reduction systems are incompatible; 
recordings made under each approach 
must be played back within that approach 
for optimum results. 

The open-end group covers units from 
Burwen, Phase Linear and some from dbx. 
These are playback -only models and are 
used to reduce noise in existing program 
materials such as records. tapes and radio 
broadcasts, in a range of 6 to 20 dB. The 
model from Burwen is priced at $299. The 
Phase Linear unit, a preamp containing a 
noise reduction circuit called an "Auto- 

a1n1e I :Io . . 
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SONY MODEL SB-200 sound -on -sound and 
echo adaptor and SB-300 tape recorder 
selector. 

SONY MODEL PBR-400 parabolic reflector. 

Correlator" is $599. One dbx unit, Model 
1 17, is $159, the other, Model 1 19, is $189. 
On the way is a separate "Auto-Correla- 
tor" to be priced around $300. 

Each system-closed- and open-ended 
-uses a proprietary means to achieve 
noise reduction; it is beyond the scope of 
this article to delineate the differences. If 
you decide to buy such equipment. be sure 
to determine the differences. to most effec- 
tively fill your listening needs. 

Other add-ons 
In record/tape production and in radio 

broadcasting. it is necessary to compress 
the dynamic range (ratio between soft and 
loud passages) of the program material in 
order not o overload the equipment. Con- 
sequently you do not hear the program 
material in its optimum form. even though 
it may be quite satisfying to most listeners. 
For the audio buff seeking the last nuance 
of reproduction, add-ons are the answer. 
One such unit is the Robins "Stereo Dy- 
namic Sound Enhancer." priced at $30. It 
"expands" the compressed dynamic range 
of recordings and broadcasts up to 8 dB. 
to come that much closer to the original 
sound. Expansion of up to 20 dB is 

claimed for the dbx Model 117, a noise 
reduction unit (mentioned earlier) which 
incorporates compression/expJnsion in its 
particular approach to reducing noise. 

Radio stations have found that by Dolby 
processing their FM broadcasts they can 
triple their effective broadcast range. 
Hence, many stations have adopted this 
procedure and more are doing so. And, of 
course, astute equipment manufacturers 
have been sizing up the situation and have 
been getting into the act with tuners and 
receivers containing Dolby circuitry. 

Since Dolby broadcasting began back 
in 1971. there has been a change in the 
pre -emphasis requirement, from 75 micro- 
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seconds to 25 microseconds. But leave it to 
smart equipment manufacturers to see a 

problem, then attempt to solve it. Now 
available to owners of early Dolbyized 
tuners and receivers are add-ons that per- 
mit dual operation; they convert a 75 
microsecond unit to 25 microsecond oper- 
ation. at a mere $12.95 investment in a 

device from Switchcraft. The widget also 
converts separate Dolby units for opti- 
mum results in listening to or taping FM 
broadcasts. 

The AM section of tuners and receivers 
has been the subject of many blasts at the 
industry for not improving AM broad- 
casting and/or reception. The industry has 
bypassed the complaints, or promised 
constructive action in the future. a future 
which has already encompassed many 
years. But one company has come to the 
rescue. It is Dymek, with its Model DA3 
shielded ferrite antenna system which 
greatly increases the sensitivity of a receiv- 
er's AM section, AM tuner, or AM section 
of an AM/FM tuner. It also reduces elec- 
trical interference and nulls out interfering 
signals through tilting and tuning. The in- 
door device comes in a space-age config- 
uration that causes people to ask "What 
IS it?" The price, $155.00. 

Some audio buffs like to experiment to 
obtain "super" sound. In addition to using 
an equalizer, one way is through checking/ 
comparing phono cartridges. The most 
effective way is on an A/B basis-side by 
side comparisons. This is difficult unless 
you have two turntables. But owning two 
turntables is not always the answer: your 
preamp, amplifier or receiver is most likely 
geared to accommodate one turntable with 
a magnetic cartridge and one with a ce- 
ramic cartridge-permitting comparisons 
of "apples with oranges," but no "apples 
with apples," so to speak. If you're into 
cartridge checkouts, it's most likely at the 
level of magnetic models. To the rescue 
comes All -Test Devices Corp. with its 
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Pick up new professional 
skills in this exciting 

field as you build 
Bell & Howell's new 

quadraphonic audio center. 
It's the very first 

learn -at-home program 
of its kind! 

You've probably heard a lot about 
4 -channel sound by now. It's the most 
talked about and impressive technical 
advancement in sound in years. Sepa- 
rately recorded channels literally wrap a 
room in sound for a totally new listening 
experience. 

And the excitement doesn't stop 
there. Thanks to Bell & Howell Schools' 
brand new learning program, now you 
can explore quad sound for yourself- 
from the inside out-and master the 
technology behind this important 
advancement right in your own home! 

It's your opportunity to break away 
from the everyday routine and learn 
new occupational skills that could lead 
you in exciting new directions. Mail the 
attached card, postage free, to get the 
facts today! 

Take hold of opportunity with 
both hands now! 

The world around you is changing 
every day. Forging ahead. The man who 
keeps pace is the man who continues to 
learn and grow. He's in the mainstream 
of life. Interested in what's going on. 
And he's much more interesting, too. 

Bell & Howell Schools' new 4 -channel 
audio program was designed to help 
you learn and grow. To put you in the 
mainstream of audio electronics tech- 
nology. Where you can delve into 
fascinating electronics principles. Solve 
challenging problems and get actual 
hands-on, build -it -yourself experience. 

And where you can acquire a sense of 
satisfaction and accomplishment you 
may not currently be getting. 

Completely different from the typical 
kind of school you grew up with. 
Learning all about quad sound with 

Bell & Howell Schools is a lot more 
interesting and convenient than "school" 
used to be. First of all, we know you 
can't afford to quit your job. So we set 
up a program that lets you work at home 
in your spare time. 

There are no classes to attend. No dry 
lectures to sit through. Everything 
comes to you in the mail. Lesson by 
lesson. Exciting package after package. 
And you work at a flexible pace in the 
relaxed atmosphere of your workshop- 
or wherever your favorite spot may be. 

Sure, books are important. 
But they're only the beginning. 

With this fascinating learn -at-home 
program, you do a lot more than just 
read about electronics. You'll conduct 
dozens of experiments ... build your 
own laboratory equipment for testing 
out electronics principles ... and also as 
part of this program you put together a 
4 -channel amplifier and FM/FM stereo 
tuner as you delve into advanced audio 
technology. 
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We try to make learning so interesting 
you look forward to receiving each new 
lesson. And enthusiastically dive into 
each new project we send you. 

... 

We'll start you off on the right foot. 
You may be thinking, "I don't have 

any training in electronics ... I might be 
getting in over my head." 

Well, you can stop worrying about 
that. You don't need previous experi- 
ence. You'll begin with the basics and 
acquire a thorough understanding of the 
fundamentals before moving on. 

And remember, it's not just reading. 
With your very first lesson you get our 
LAB STARTER KIT, consisting of a 
simple voltmeter and electronics "bread- 
board" you can experiment with 
right away. 

Of course, if you're already into 
electronics, you might be thinking, 
"I already know the basics ... I want to 
get into the advanced stuff right away!" 

For you there's an advanced standing 
program that lets you skip the begin- 
ning lessons. 

Next you build the exclusive 
Electro -Lab® electronics 

training system. 
Once you've mastered the basics, 

we'll send you everything you need to 
put together these three important test- 
ing instruments: 

The design console. You use it to set 
up and examine various kinds of cir- 
cuits. It's completely modular ... no 
soldering! 

The digital multimeter. Use it to 
measure voltage, current and resistance. 
Displays data accurately in big, clear 
numbers-just like on a digital clock. 

The solid-state "triggered -sweep" 
oscilloscope. Use it to analyze modern, 
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35 watts per channel-Min. RMS into 8 ohms 
at less than 0.25% total harmonic distortion from 
20-20.000 Hz, all channels fully driven. 

As you build and experiment with this 
remarkable piece of equipment, you'll 
learn about matrix 4 -channel and 
discrete-including CD -4 when proc- 
essed through an external demodulator. 

And with it you'll have the advanced 
circuitry you need to get into signal 
tracing low level circuits ... trouble- 
shooting high power amplifier stages .. . 

and checking the operation of tone 
control circuits. 

Next, the advanced FM -FM stereo 
tuner. As you build this superb stereo 
tuner, you'll come to fully understand 
how the advanced, "state-of-the-art" 
features lead to such high performance. 
You'll learn about all solid-state con- 
struction, FET front end for superior 
sensitivity, crystal IF filters for wide 
bandwidth and the superior multiplex 
circuit that produces such excellent, 
stereo separation. 

A wealth of knowledge in 
digestible chunks. 

O.K.! So now you might be thinking, 
"It sounds really interesting ... but kind 
of complicated." And you're right. 
But that is why we use the "hands on" 
teaching approach. 

We've taken all the material and 
broken it down into short, simple -to - 
grasp lessons, so you can master one 
thing at a tine before moving on. And 
we take yot_ through it step by step. 
From the basics to advanced theory to 
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state-of-the-art integrated circuits. 
Triggered -sweep feature locks in signals 
for easier observation. 

These three superb testing instru- 
ments are the basis of your own home 
electronics laboratory. You'll use them 
throughout the program as you move 
into more advanced electronics prin- 
ciples and work into audio technology. 

Bell & Howell's high performance 
4 -channel audio center you actually 
build and experiment with yourself! 

You need practical experience with 
high caliber equipment to develop pro- 
fessional skills and understand the ins 
and outs of today's audio technology. 

So we came up with a system that 
Bell & Howell is proud to have its 
name on: 

First, there's the sophisticated out- 
standing 4 -channel amplifier 
with SQ full -logic decoding 
and front to hack separation. 

9.f 

applied audio technology. So you 
actually have an easier time with it. 

Special learning opportunities give 
you extra help and attention. 

In case you do run into a problem or 
two, we're ready to give you more help 
and personal attention than you'd expect 
from most learn -at-home programs. 

For example, many home study 
schools ask you to mail in your ques- 
tions. Bell & Howell Schools gives you 
a toll -free number to call for answers 
you need right away. 

Few home study schools offer per- 
sonal contact with instructors. Bell & 

Howell Schools organizes "help ses- 
sions" in 50 major cities at various times 
during the year-where you can discuss 
problems with fellow students and 
instructors in person. 

And when you're done, you'll know 
a lot more than just 4 -channel sound! 

You'll have covered the complete 
spectrum of electronics principles, lead- 
ing to a full understanding of audio 
technology. 

And while no school can promise you 
a job or income opportunity, you will 
have occupational skills necessary to 
become a full -service technician. With 
the ability to work on the entire range of 
audio equipment. Such as tape recorders, 
cassette players, FM antennas and com- 
mercial sound systems. You'll know 
audio technology from the inside out. 
And you'll be proud of it. 

Plus you will have the basic skills that 
apply to the entire electronics field, in- 
cluding television technology and repair. 
For more details, mail card today! 

Here's your chance to break out of 
the mold. And break into 4 -channel 
audio with Bell & Howell Schools. Why 
not look into it today. Mail the attached 
postage -paid card now. 

Taken for vocational purposes, this 
program is approved by the state 
approval agency for Veterans' Benefits. 

Wood cabinets available at extra cost. 

"Electro-Laba" is a registered trademark 
of the Bell & Howell Company 

firmed has been removed, write: 
An Electronics Home Study School 
IYVRv InSTRUTE OE TECHnOtoGV 

alONE Cr THE 

BELL HOWELL SCHOOLS 
4141 Belmont. Chicago. Ilhnas 60641 

766 R2 
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Model ATD-25 "Laboratory Reference 
Phono-Preamplifier" priced at $150. The 
add-on was designed to amplify magnetic 
phono cartridge signals to a level that will 
drive the high level inputs of any stereo 
preamplifier, integrated amplifier or re- 
ceiver. The unit has less than 0.01 per cent 
IM distortion, thus giving you two similar 
sources for comparing magnetic cartridges. 
(NOTE: There is a caveat in this; All - 
Test claims that the input involving the 
ATD-25 will actually be superior to the 
existing magnetic input. The degree to 
which it will be superior will relate to the 
basic quality/price of the equipment; there 
will be more of a difference if the existing 
equipment is low priced.) 

If cartridge checkouts are not your bag, 
the ATD-25 will stand on its own original 
raison d'eire-as a second, high quality 
magnetic phono facility that may be 

superior to an existing one. 
Many stereo buffs are not convinced that 

four -channel sound is a viable entity yet. 
They are curious however, but not curious 
enough to make a grand investment in the 
growing medium. They have an "out" in 
the form of add-ons that will give them a 

taste of quadriphonics that may be suffi- 
cient to convince them they can live with- 
out quad sound, or to convince them they 
can't, and that they should make the grand 
investment. The add-ons are best described 
as "quad adaptors." They are low-priced 
passive devices that create a four -channel 
eject from stereo records, tapes or broad- 
casts in conjunction with a second pair of 
speaker systems. The instruments are 
priced as little as $6.95 (Robins) and 
range up to $40 in the Utah line. BSR 
markets a "package" of a quad adaptor 
and a pair of speaker systems for $60. 

(If you should succumb to the benefits 
of quad sound, you would be put in the 
position of evaluating your present equip- 
ment vis-a-vis the true -quad add-on equip- 
ment route, or starting off with a new quad 
receiver, amplifier or tape deck as your 
prime sound source. In either case, the 
subject is too involved to spell out within 
the scope of this article.) 

The Hi -Fi buffs using tape decks in their 
rigs have an excellent potential for express- 
ing their creativity and expanding the ca- 
pability of their equipment through add- 
on mixers. With such equipment they can 
produce special effects using multiple 
microphone and other sound sources, to 
mix and blend the sounds in a variety of 
ways to suit their fancy. The consumer 
type mixers generally have six channels of 
input and two channels of output for the 
mixed signal to be fed into the stereo tape 
recorder. However , if you have four - 
channel equipment, TEAC has a model 
with six chanels in, four out, or if you 
wish, one, two or three out. Available 
from Sony, Pioneer and TEAC, the mixers 
range from $59.95 for a passive model, up 
to $250 for an amplified type. Two models 
are twin -powered, operating off house cur- 
rent and/or batteries. 

Related to the mixers is a sound -on - 
sound and echo adaptor from Sony, Model 
SB-200. It is an inexpensive ($39.95) way 
to add studio -type special effects in home 
recordings. Echo can be created, and its 
intensity regulated, on any three -head tape 
recorder. The sound -on -sound capability 
allows multiple source recordings to be 
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phono preamplifier. 
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SAE stereo octave equalizer. 
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JVC MODEL NR -1020 noise reduction unit. 
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BSR METROTEC sound level meter. 

built up with perfect synchronization on 
any two or three -head tape deck with the 
ability to record each channel indepen- 
dently. 

Another aid to tape recordists is a para- 
bolic reflector from Sony, Model PBR- 
400, priced at $79.95. The attachment was 
designed to pick up high quality sound 
from a distance. Depending on climatic 
conditions and surroundings, it has an 
effective recording range of several hun- 
dred yards. It can be used in a variety of 
ways, including field research recording 
such as capturing the sounds of birds, re- 
cording live concerts, speeches, sporting 
events, etc. The PBR-400 will improve the 
sound sensitivity of most omni-directional 
microphones by 10 to 20 dB over rated 
sensitivity, the company claims. The re- 
flector is hand operable or can be mounted 
on a tripod. 

A final aid to tape recordists-those into 

tape in a big way-are multi -tape recorder 
switches. These enable the user to inter- 
connect up to three different tape decks so 
that all or any can record or play at the 
same time in any combination, operating 
through a single preamp, amplifier, re- 
ceiver or mixer. They are ideal for dub- 
bing from one format to one or two others, 
or recording in all three basic formats 
simultaneously-as well as for other uses. 
Typical are models from Russound, the 
TMS-IW at $22.95 and $32.95, depending 
on finish, and Sony, Model SB-300 at 
$44.95. 

Audiophiles wanting to expand the play- 
ing capability of their rigs beyond just the 
listening room can do so with add-ons. 
While many amplifiers and receivers per- 
mit connection of an additional pair of 
speaker systems, you may want to operate 
speakers in three or four different loca- 
tions. At your aid is Russound, with its 
MP -2 speaker amplifier control switch 
priced at $69.95. The control does the fol- 
lowing: Selects either of two amplifier 
sources and directs the output of either to 
any or all speakers. It distributes sound to 
any one, two, three or four pairs of stereo 
speakers from a central location. Changes 
the volume of one or turns on or off com- 
pletely without affecting the sound level of 
the others. Connects any combination of 
high and low efficiency speakers with any 
mix of impedances. Maintains proper load- 
ing of your amplifier regardless of the 
number of speakers in use or their volume 
control settings. Other, less elaborate 
speaker or speaker/amplifier switching de- 
vices are also obtainable from Switchcraft, 
Audiotex, and Lafayette Radio, as well as 
Russound. They are priced from $ I I to 
$82.50. Russound also has a "super -de- 
luxe" switching center at $250.00. 

The speaker switching boxes also permit 
the HI-FI "nut" or sound perfectionist to 
play different kinds of music with different 
types of speakers-all at the touch of a 
switch. 

Audio buffs experimenting or "playing 
around" with speaker systems have a 
handy widget in the form of sound level 
meters, available from BSR at $60 and 
from Scott Instruments at $98. The meters, 
with a range of 60 to 116 dB and 45 to 130 
dB, respectively, permit checks of speaker 
systems to help balance their outputs, or, 
in conjunction with an equalizer, enable 
the user to obtain precise flat reproduction 
and accurately tune the speakers to a room 
setting. They also permit measurements of 
ambient and background noise, as well as 
other signals of interest. The BSR model 
also acts as a quality microphone. 

A final add-on that can assure optimum 
performance of a HI-FI system is the 
"Turntable Foundation" by Discwasher. 
The foundation is just that-a solid base 
on which to place a turntable. Made of 
thick marble and mounted on eight damp- 
ing feet, the device filters out vibrations 
and rumble that can affect the perfor- 
mance of the turntable. If your player is 
sensitive to feedback generated by subtle 
or overt vibrations in the listening room, 
the Discwasher foundation may be just 
what the doctor ordered. Price, $40. 

Maintenance and prevention 
Radio -Electronics readers are familiar 

(continued on page 78) 



IC Doorbell Plays 
Your Song 

You can program your own tune 
into this device and connect it to .- 
your doorbell. It features a PROM with 
a 32 -note capacity. 

by RALPH E. COUSINO 

PART I OF THIS ARTICLE CONTAINED THE 
circuit description and construction de- 
tails for this unusual doorbell. 

This month, part 2 concludes this 
article with the circuit and program- 
ming details for the PROM. 

Programming your melody 
The electronic music box covers two 

octaves which provides the musical 
range to program most melodies. These 
two octaves begin at F below middle C 
or F3, when the master oscillator is set 
for 21560 HZ. Table I illustrates pro- 
gramming for the melody "Home 
Sweet Home." The notes of the melody 
are shown in the sequence in which 
they are played, beginning with pro- 
gram step one. The corresponding 
beats per note is also shown and desig- 
nates the time the note will be held. The 
program word consists of eight bits B7 
through BO. Refer to Tables II and III 
for the proper encoding of each note 
and beat. Since the melody requires 
only 28 steps, the remaining four steps 
are muted by making B3, B2, B1 and 
BO all high. Where it is required to hold 
a note longer than four beats, step to 
the next word. Repeat the note and 
hold for the required additional beats. 
This is illustrated by steps #13 and 
#14, plus #27 and #28 where six beats 
are required. 

The PROM can now be set up with 
your completed program. The address 
for each word should be noted as in 
Table I. Addressing all words of the 
PROM, blow the fuse to program each 
bit as shown for your melody. The pro- 
gram may be checked before program- 
ming the PROM. With the PROM IC6 
and ICI removed from their sockets, 
connect the poles of six SPDT switches 
to pins 1, 2, 3, 4, 5 and 6 of IC6. This 
corresponds to bit positions B0,131, B2, 
B3, B4 and B5, respectively. One side 
of the switches should be tied to 5 volts 
-the other to ground. In the 5 volt 

for 

position, a "1" is programmed. In the 
ground position, a "0" is programmed. 
Set the switches for the note required 
which plays continuously Using a tape 
recorder with pause control, record 
each note in the sequence it will be 
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memory that is programmed by means 
of built-in fuses. For each bit position, 
a "I" is programmed when the fuse is 
blown and "0" when not blown. The 
8223 is supplied with all bit positions 
low or zero. The programming is ac - 

TABLE I 

PROGRAMMING FOR THE MELODY "HOME SWEET HOME" 
Program Steps 
Binary Address 

Binary Program for 
Note and Beat 

Pro- gramper 14' 13* 12* 11' 10' Note s Beats 7' 6' 5' 4' 3' 2' 1* 

Step A4 A3 A2 Al AO Melody Note B7 B6 B5 84 63 B2 B1 BO 

1 0 o o F4 1 o 
2 0 0 1 G4 1 1 

3 0 1 0 A4 4 
4 0 1 1 B4J 2 o 
5 0 0 0 D5 2 1 
6 0 0 1 Cs 4 
7 0 1 0 A4 2 
8 0 1 1 C5 2 
9 0 0 0 B4J 3 o 

10 0 o I A4 1 1 
11 0 1 0 B4J 3 o 
12 0 1 1 G4 1 

13 0 0 0 A4 4 
14 0 0 1 A4 2 
15 0 1 0 F4 1 o 
16 0 1 1 G4 1 

17 1 0 0 Ad 4 
18 1 0 1 B4J 2 o 
19 1 1 0 D5 2 
20 1 1 1 C5 4 
21 1 0 0 A4 2 
22 1 0 1 C5 2 
23 1 1 0 B4J 3 o 
24 1 1 1 A4 1 

25 1 0 0 B4J 2 o 
26 1 0 1 G4 2 
27 1 1 0 F4 4 0 
28 1 1 1 F4 2 o 
29 1 o 0 mute 1 

30 1 0 1 mute 1 

31 1 1 0 mute 1 

32 1 1 1 mute 1 

'Number designates pin connection on IC -6. 

played for a period equal to the num- 
ber of heats it is to be held. Playing 
back the tape you will hear the melody. 

Programming the PROM 
The PROM 8223 is a read-only 

complished by addressing each word 
of eight hits and blowing those bit fuses 
that are required to be "I". 

The circuit used for programming is 
shown in Fig. 4. The circuit operation 
consists of addressing each word by 
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ADDRESS SWITCHES 

All resistors are 1/4 -watt, 
10%, unless noted 
R1, R2, R5-82,000 ohms, 5% 
R3, R15-15,000 ohms, 5% 
R4, R16-18,000 ohms, 5% 
R6, R17-470 ohms 
R7-390 ohms 
R8, R14-820,000 ohms 
R9, R13-470,000 ohms 
R10, R12-47,000 ohms 
R11-1,000 ohms 
Cl, C6-.1 14F polyester film 
C2-21LF, 10 volt electrolytic 
C3 -20µF, 10 volt electrolytic 
C4, C5-1,000 µF, 25 volt electrolytic 
IC1-3900 linear quad amplifier 
Q1 -2N5296 
D1, D2, D3 -1N4148 
D4-1N751A 

PROM PROGRAMMER PARTS LIST 
D5-MV5023 LED 
D6, D7 -1N4002 
S1-DPDT slide switch, PC board mount 
S2, S3, S4, S5, S6-SPDT slide switch, 

PC board mount 
S7-SPST normally open spring return 

slide switch, PC board mount 
T1-117 volt primary, 6.3 volt @ 0.6A sec- 

ondary 
Misc.-Molex IC connectors, wire, solder, 

hardware. 

The following parts may be ordered from 
Cousino Circuit Company, 3313 Brace 
Street, Burbank, CA191504 
#K11-EMB-Kit of all items in Electronic 

Music Box parts list, except miscella- 
neous items, fuse and transformer. In - 

eludes PC board and un -programmed 
PROM. $36.95 postpaid within USA. 

#KHS11-EMB-Same as #K11-EMB ex- 
cept PROM is pre-programmed with 
"Home Sweet Home" melody. $39.95 
postpaid within USA. 

#11-EMB-Drilled glass epoxy printed 
circuit board for Electronic Music Box. 
$6.95 postpaid within USA. 

#K11-PGM-.Kit of all parts in parts list 
for PROM Programmer except miscel- 
laneous items. Includes printed circuit 
board and programming data for sev- 
eral melodies. $21.95 postpaid within 
USA. 

#11-PGM-Drilled glass epoxy printed 
circuit board for PROM Prograrpmer. 
$5.95 postpaid within USA. 

California residents add sales tax. 

setting switches S2, S3, S4, S5 and S6 
to the binary address being pro- 
grammed. This address is designated as 
AO, Al, A2, A3, A4 in the program- 
ming Table 1. The bit positions for 
each word BO, B1, B2, B3, B4, B5, B6 
and B7 arc programmed "1" as desig- 
nated in Table I by connecting the pro- 
gramming lead to each bit position 
being programmed. The mode switch 
Si placed ill the READ position shows 
the hit status. The LED is on when a 
"1" is programmed. With the LED off, 
a "0" is programmed which should be 
the case of an unprogrammed bit. 

Changing the mode switch SI to the 
PROGRAM position prepares the circuit 
for blowing the bit fuse. 

Depressing pushbutton switch S7 for 
one second or more blows the bit fuse, 
thereby programming a "1". When S7 
is depressed, 5 volts is applied to the 
two R -C networks and voltage regu- 
later ICI -d. The RIO -C1 network 
switches comparator ICI -a after a brief 
delay. This unclamps voltage regulator 
ICI -b applying 12.5 volts to V, of the 
PROM. At the same time, 12.5 volts 
is applied immediately by voltage reg- 
ulator ICI -d to the bit position being 

programmed. After an elapsed time 
determined by R12 -C2, comparator 
ICI -c clamps both voltage regulators 
to ground reducing both 12.5 volt out- 
puts to 1.5 volts or less. At this time, 
the bit fuse should be blown. It is con- 
firmed by switching the mode switch to 
the READ position. The LED should 
light, confirming a "I". 

The programming circuit can be con- 
structed on a PC board, with the cir- 
cuit layout shown in Fig. 5 and com- 
ponent location detailed "inFig. 6. All 
components should be soldered in 
place using care to observe polarities 
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Ti 
6.3 VAC 

FIG. 4 (left)-PROM PROGR MMER sche- 
matic diagram. 

FIG. 5 (above)-FOIL PATTERN of printed 
circuit board for PROM Programmer. 

FIG. 6 (right)-COMPONENT LAYOUT for the 
PROM programmer. 

TABLE II 

BINARY CODING FOR MUSICAL SCALE 
COVERING TWO OCTAVES 

Musical 
Note 

Binary word for 
each note 

6* 5* 4* 3* 2* 1' 
B5 84 B3 B2 B1 BO 

E5 0 0 0 0 0 1 

E5j 0 0 0 0 1 1 

D5 0 0 0 1 0 1 

C5x 0 0 0 1 1 1 

C5 0 0 1 0 0 1 

B4 0 0 1 1 0 0 
B4j 0 0 1 1 1 0 
A4 0 1 0 0 0 1 

G4tt 0 1 0 1 0 0 
G4 0 1 0 1 1 1 

F4y 0 1 1 0 1 1 

F4 0 1 1 1 1 0 
E4 1 0 0 0 0 1 

E4J 1 0 0 0 1 1 

D4 1 0 0 1 0 1 

C41/ 1 0 0 1 1 1 

C4 1 0 1 0 0 1 

B3 1 0 1 1 0 0 
B3J 1 0 1 1 1 0 
A3 1 1 0 0 0 1 

G3tt 1 1 0 1 0 0 
G3 1 1 0 1 1 1 

F31 1 1 1 0 1 1 

F3 1 1 1 1 1 0 
mute 0 0 1 1 1 1 

of capacitors and diodes. The Molex IC 
terminals provide a socket for the in- 
tegrated circuit and a connector for 
plugging in the programming lead to 
select the bit position. For simplicity, 
the slide switches and push button are 
soldered directly to the circuit board. 

Before plugging in the PROM for 
programming, the circuit should be 
checked as follows. Confirm that the 
power supply voltage is 17-19 volts 
measured across C5. With the mode 
switch in the READ position. measure 
the voltage on the emitter of Q1 which 
should be 4.75 to 5.25 volts. Place the 
mode switch in the PROGRAM position, 
and connect a temporary short across 

TABLE III 

PROGRAMMING THE BEATS PER NOTE 
Bit 

Position 
Beats 

Per 
Note 

B7 B6 

9' 7* 

1 

2 
3 
4 

o 

t) 

o 

o 

'Number designates pin connection on ICE. 

C2. Pressing the pushbutton switch S7, 
measure the voltage at emitter Q1 and 
the programming lead. Both should 
measure between 12 and 13 volts which 
then drops to 1.5 volts or less when the 
short is removed from C2. 

To illustrate a typical programming 
procedure, refer to the Table I. Start 
at program step #1 . Set address 
switches AO, Al, A2, A3 and A4 all to 
"0" (ground). Place mode switch on 
READ. Connect the programming lead 
to BO (IC pin I ). The LED should be 
off confirming that the 130 fuse has not 
been blown. Throw mode switch to 
PROGRAM. Note the LED will always 
light when the mode switch is in PRO- 
GRAM position. Since Table I shows 
BO as a "1", the fuse for this bit posi- 
tion should be blown. Pressing the 
pushbutton switch S7 blows the fuse 
programming a "I". Verify the "I" by 
switching to the READ mode. It may be 
necessary to repeat the procedure if 
the fuse does not blow the first time. 
It is also advisable to check the "0" bit 
positions to confirm that the fuse has 
not been blown. Use great care in pro- 
gramming since it is not possible to 
change a "1" to "0". R -E 
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Step-by-step 
TV Troubleshooters Guide 

A good color picture depends upon a 
good video signal. Check the video stages 

if the color isn't quite right. 

AFTER THE TV SIGNAL COMES OUT OF THE 
video detector in a color TV, it is divided 
into two parts. One is the color signal, and 
the other is the black and white. The black 
and white signal is called luminance, "Y," 
and so on, but I think most of us say 
"video," so that'll be it from now on. This 
signal is very important in making a good 
color picture. Since all colors are actually 
the color signal minus the video (That's 
why you see terms like "R -Y," etc.), if 
the video signal isn't right, your color pic- 
ture is going to look very odd indeed. 

How It Works 
The signal from the video detector out- 

put is fed through a straight cascade am- 
plifier. This amplifier may have two or 
three stages, but the signal comes out the 
same. We must have a signal voltage at 
the output of at least 100 volts p -p to 
drive the picture tube cathodes, with the 
sync positive -going. Normal output volt- 
age of the video detector will be about 2 
volts. So, our video stages must have an 
overall voltage gain of at least 50. 

The signal polarity will be the same in 
either of the two basic circuits found in 
color TV sets; the old original circuit, 
where colors are fed to the grids and video 
to the cathodes, and the later "RGB" cir- 
cuits. In the RGB circuits, the video is a 
part of the composite signal which is fed 
to the cathodes. Grids are tied together. 
So, we still need signals with positive - 
going sync. 

Why? Very simple reason. All TV sets 
start out with a white raster. The signal 
must blackout the raster at certain places 
to make the picture. So, we must have a 
signal with enough amplitude to drive the 
picture tube to full cutoff, and it must 
have the right polarity. If the signal is fed 
to the grids, it would have to be negative - 

by JACK DARR 
SERVICE EDITOR 

going. (All vacuum tubes can be cut off 
by enough negative voltage on the grid.) 
Since we are feeding the cathodes, we 
need the opposite polarity, or positive 
going sync. If we place a high enough 
positive voltage on the cathode, this is the 
same as making the grid negative, and we 
get cutoff. 

In the typical B/W pix tube, this will 
be about 50 volts; in color picture tubes, 
about 100 volts. We do not want the sync 
signal in the picture. So, the sync actually 
starts at what is called the "black level" 
in the picture and goes on into the 
"blacker -than -black" part. See Fig. I. The 
sync pulses actually help to blank out re- 
trace for both sweeps. 

If the video amplifier loses gain, we'll 
have a washed-out picture without enough 
contrast. Blacks will be gray and colors 
will be pale and weak. This happens be- 
cause the signal voltage is not high 
enough to drive the picture tube into full 
cutoff. Some beam current still flows. 

Peaking 
Video amplifiers are simple cascaded 

stages. However, we must "peak" them 
for a very good high -frequency response; 
ideally up to 5.0 MHz. In practical circuits 
its not that wide, but it is wide enough to 
get all of the fine detail into the picture. 
This high -frequency peaking is done by 
adding small RF chokes in the input and 
output circuits of each amplifier stage. 
This increases the load impedance at 
higher frequencies. In the color video sig- 
nal, there are a few things that we'd 
rather not have in the picture, the 4.5- 
N1Hz sound i.f. and the 3.58 -MHz color 
subcarrier for example. So, these are re- 
duced in amplitude by adding sharply 
tuned trap circuits. This will not greatly 
affect the overall frequency response of 

BLACKER -THAN -BLACK 

BLACK (CUTOFF) LEVEL 

FIG. 1-STANDARD VIDEO signal shows the 
black, grey and white video signals. 

WHITE 
LEVEL 

COLOR 
,/BURST 

BLACK 
GREY VIDEO 

WHITE 

blacker -than -black level of the sync and the 

the circuit. 

The delay line 
The final unusual thing found in color - 

TV video stages is the delay line. Video 
signals go straight through; the color sig- 
nals must go through several more stages. 
Therefore, the video must be delayed very 
slightly (about 1.0 microsecond) so that 
both video and color signals will arrive at 
the picture tube at precisely the same 
time. You'll usually find this unit in either 
the input or output circuit of the final 
video amplifier, although it can turn up 
anywhere. The delay -line unit is simply 
a single -layer coil with foil wrapped 
around it. 

Blanking 
Blanking of the raster is needed during 

retrace time for both sweeps. This is often 
added to the video signal in the form of 
a pulse. The blanking pulse must be of 
the right polarity to cause cutoff when it 
gets to. the picture tube. You'll find it 
added to the signal in some of the early 
video stages in many sets. 

Brightness control 
In the vast majority of color TV sets, 

the whole video circuit will be directly 
coupled all the way from the video de- 
tector to the picture tube. So, a small 
change in DC level at the input can cause 
a large change at the output. We control 
brightness by varying the DC voltages on 
the picture tube cathodes. Grid voltages 
can also be varied for this effect and you'll 
find it in a few sets. 

You may find the BRIGHTNESS control 
at any point in the video amplifier! It will 
be hooked up so that it varies the DC 
level in the video signal -path. Possibly the 
most common location would be in the 
input circuit of the last video amplifier. It 
will be connected across a source of nega- 
tive voltage at one end, and positive at 
the other. Here, it controls the grid bias 
on the video output amplifier. 

Color drive controls 
In many color sets, you will find vari- 

able resistors in the green and blue 
cathode circuits. The red cathode is usu- 
ally fed straight through. These are called 
drive controls although you'll find them 
labelled BLUE GAIN, etc., in some sets. They 
are used for better black -and -white track- 
ing of the picture at varying brightness 
levels, usually near the brightest point. 
They're adjusted to make the whites white. 
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TROUBLESHOOTING CHART (video amplifiers) 

ON; BLANK 

AGC: I.F.: 
NO SIGNAL AT 

VIDEO DETECTOR 

a 
FEED TEST AUDIO 
SIGNAL TO VIDEO 

AMPL INPUT 

lv 

DARK HORIZ 
BARS ON SCREEN - 
VIDEO AMPS OK 

NO HORIZ BARS - 
SIGNAL PATH OPEN 
TRACE WITH SCOPE 

RASTER OUT (DARK) 

READ HV: OR 
SET SERVICE 

SW. TO SERVICE 

BRIGHT SETUP LINES 
HV SUPPLY OK 

rREAD VIDEO OUTPUT 
PLATE VOLTAGE, 

PIX TUBE CATHODES 

LOW 

PEAKING 
TRANSFORMER 
WINDING OPEN 

1v 

NO SETUP LINES 

CHECK HV SUPPLY 

CHECK PICTURE TUBE 

HIGH + 

VIDEO TUBE GRID 
TOO FAR POSITIVE: 

PLATE LOAD RESISTOR 
INCREASED: SHUNT 
PEAKING COIL OPEN 

v 
VIDEO TUBE DEAD: 

HEATER SUPPLY OPEN: 
CATHODE CIRCUIT 

OPEN 

For instance, if whites are slightly bluish, 
the blue drive control is turned down a 
little. 

The contrast control 
The standard CONTRAST control used in 

this circuit is a simple cathode -degenera- 
tion control, from the video output 
cathode to ground. This will be a small 
variable resistor, around 100 ohms. This 
control does NOT vary the cathode re- 
sistance; this would change the DC level 
and affect the brightness. Instead, its 

TO 
COLOR 

COMPOSITE VIDEO 
TO AGC, SYNC 

slider is connected to a big electrolytic 
capacitor, 50-100 µF or more. This can be 
moved from ground (maximum degen- 
eration, lowest contrast) to the cathode 
(minimum degeneration, maximum con- 
trast) without changing the DC bias. It 
affects only the signal. (Theoretically; 
actually, there will be a slight shift and 
an apparent increase in brightness in most 
cases.) 

The BRIGHTNESS and CONTRAST con- 
trols in the typical set will show some 
interaction. You'll usually have to adjust 

.01 
FROM VERTICAL 
OUTPUT TRANS J- 
(VERT BLANKING) - 

3.3K 10K 

VIDEO CATHODE FOLLOWER 
SYNC-CHROMA AMPL 1 

1/2 6GH8A 
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I 

-'1300` t 1/ Il 1 rr I 160V - 
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1W 

/8 

2700 

15V 

.0477) 
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BRIGHTNESS 
150K 
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/W % K 195V 

1 MEG( .0(-47 =1 
-120V .047 

(HORIZ OSC GRID) l VIDEO DET 

375V 

both controls to get the picture you want. 
Excessive contrast can actually cause 
blooming of some colors and even a false 
misconvergence. In many of the older 
sets, the best setting for the CONTRAST 
control is practically at minimum. 

Signal polarity 
In the common -cathode tube amplifier, 

there is a polarity inversion between input 
and output. The same polarity inversion 
exists in common -emitter transistor ampli- 
fiers. So, the designer must start at the 

7 

2V 
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1000 

30Kí VIDEO I-74 

10012 

2 
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A 
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5.6 
MEG 

130V 

7 

2V 
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1KV 
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150pF 5% 

4.3K 
5% 

FIG. 2 -SCHEMATIC DIAGRAM of typical video amplifier. 

TP 3 

10pF 
NPO T 

14 

IN60 6.3V 
CATH 

.5V 

I sor 
ell- NPO 

OV 

FROM 
VIDEO 

I.F. TRANS 

FERRITE 
BEADS 

6.3V 

2 170V 

10K 

RED DRIVE 

10K 

1 
GREEN DRIVE 

BLUE DRIVE 

10K 

11 165V 

6 160V 

7 290V 

12 290V 

3 290V 

5 860V 

13 850V 

4 815V 

9 

COLOR PIX 

25XP22 

1K 



o nn 
n1111uf1V

,IlIf1111f01110 
1 

II11 
0 

0fli 
111f 

1111U
II 

um
num

 
f 

1 

f 
w

 
I. u 

o i.,w
uu,m

vnf.nuunlno Ill 
n1 m

 
f 

f
 

1 

PL
IPIPPIPPI 

f 

P 

!11 

! 
-I 

V
IM

 
+

 
. op \1 

1
t
 

11111,1111111 

inn1uu111aonI1 
I 

1 
11 

11 
10 

91 

s 

0 
3 



 f , 

a 

America still needs men who are willing to 
work with their hands. Men trained for growing 
service careers like Auto Mechanics, Electrician, 
TV Repair, Air Conditioning, Electronics and 
Engineering. 

According to a publication of the U.S. 
Office of Education, "You no longer need four years 
of college to start out on a scientific or technical career. 

"You can break into any field from medicine 
to computers to engineering to the space program-with 
only a year or two of education. Just become a technician.* 

Tens of thousands of jobs are opening up 
every year for skq'led men, according to the U.S. 
Department of Labor. (See chart.) 

But tie key word is skilled. And that's 
where we. come in. We're ICS, Inter- 

national Correspondence Schools. 
While we can't guarantee you a 

jab, for over 80 years we've 

ti 

'` 
1 

taken men and turned them into skilled men. And 
we can do the same for you. 

An ideal way to learn 

As an ICS student, you study at home, on 
your own schedule. You waste no time traveling to 
and from class. And you never have to miss a 

paycheck. 

But you're never alone. Skilled instructors 
are always ready to help you. 

If you ever have doubts or problems, or 
just want to talk with an instructor, you can call 
ICS from anywhere in the continental United 
States, day or night, using our special toll -free 
Dial -a -Question® service. 

ICS training works 

Careers 

Ave: age 
annual 
job openings, 
1972-85t 

Percent increase 
in new 
job openings, 
1972-85t 

Auto mechanics 22300 18.4% 

Air conditioning 
refrigeration and 
heating mechanics 13.100 96.3% 

I V and radio 
service 
technicians 4.4C0 18.1% 

Eectricians 
(construction and 
maintenance) 20.900 30.0% 

Engineering 
and science 
technicians 39,600 48.9% 

Since 1890, millions of men and women 
around the world have turned to ICS for career 
training. More than 70 of America's largest 100 

corporations (including Ford, U.S. 
Steel, Mobil Oil, GE and RCA) use 
ICS training for their own employees. 

-Spar U.S. Office of Educa Don publication, 
^2S technical you can Earn in 2 vean or less." 

-.w-e, 1974 U.S. Dept. of Labot OA upariirml Manpower and Trolamp Needs 
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A 
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Free Demonstration Lesson 

If you want more-more 
money, more security, more day-to- 
day satisfaction and more future - 
our free Career Guidance Booklet and 
free Demonstration Lesson can help 
you get started in the right direction. 
Just check the box next to the field 
that interests you most and mail the 
postpaid card or coupon today. 
There's no obligation. 

Remember, it's your life. You 
might as well make the most of it. 

ICS International Correspondence Schools, Scranton, Pa. 18515 

Please mail me the Free Career Guidance Booklet .and Free Demonstration Lesson for the field I 

have checked below. I understand I am under no obligation. 

O Electrician 
Engineering 

O Accounting 
Drafting 

O Electronics Technician 
' /t O TV Service and Repair ;1' ' O Airline/Travel 

I 

t O Surveying and Mapping 
I Construction Electrician 

1 

1. 

t 

Ñame 

Diesel Mechanic Mechanical Engineering 
Air Conditioning and Refrig. ICS High School Diploma 
Automotive Mechanics High School Equivalency 
Business Management 
Civil Engineering College Degree Programs 
Interior Decorating Associate in Specialized 
Restaurant/Club Mgt. Business in: 
Income Tax Accounting 
MoteVHotel Management Business Management 

Age 

1Addreº City 

Sure Zip Telephone 

I ,* Canadtan residents use Scranton. Pa. address Ivor service fromlCSCanadran.Lrd.ln Hawaii:931 University Ave., Honolulu. Hawaii 96814. 
} _ 'ApPtdvei for veteran? training. Approved for Federally insured student loans. Accredited member National Home Study Council. 
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picture tube cathodes, where the signal 
must be positive -going sync, and count 
the number of stages. (If need be, he can 
reverse the polarity of the video detector 
diode!) 

In certain sets you'll see what looks like 
an odd number of stages for the correct 
polarity. Look closely, one of these may 
be a cathode -follower. In tube or transis- 
tor circuits, this does not invert the signal. 
In the complete circuit seen in Fig. 2. note 
that the "2d video" stage is a cathode fol- 
lower for the video alone. Color signals 
are taken oil at its plate; this is a combi- 
nation stage! An emitter -follower transis- 
tor stage does the same thing. 

In some sets, you'll find a transistor 
video amplifier. These can cause some 
unusual problems if a transistor base - 
collector short develops. The signal will 
still pass through the stage, but it will lose 
the voltage gain of this stage. It will also 
lose one polarity inversion! So, you'll 
come out with a negative picture, but in 
the black-and-Nhite signal only. This re- 
sults in a very weird -looking color picture! 
To make sure, simply turn the color com- 
pletely off. The black -and -white picture 
will then be quite obviously negative. This 
can also happen if someone palls out plug- 
in transistor video amplifier and replaces 
it backward! 

General rules 
The first thing you must do when check- 

ing for video problems is get the raster 
on the pix tube. Check DC voltages on 
cathodes, grids, screens and the high volt- 
age. DC voltage problems caused by the 
video stages, can upset the bias on the 
picture tube. This can cause two different 
problems: excessive negative bias can cut 
the raster off, or excessive positive bias 
can cause the picture tube to draw a very 
heavy beam current, overloading the high - 
voltage supply and once again the raster 
goes out. Quick -check: disconnect the 
high -voltage lead. If the high -voltage 
comes hack, you have a bias problem in 
the video stages. 

Clear this up first. Then if you still 
have a blank raster, look for signal prob- 
lems with a test signal and the scope. 
Quick -check: a blank raster could be video 
troubles or a loss of signal from the IF's 
etc. To find out, feed an audio signal (any 
frequency) directly into the input of the 
video stages. Set this at the normal input 
level of about 2 volts P -P. If the video 
stages are OK, you'll see dark horizontal 
bars on the screen. If the video amps 
have normal gain, the dark parts of the 
bars will be black. 

A square wave is a good test signal, or 
you can use the video signal output pro- 
vided on many color -bar generators. The 
color -bar pattern is fine. You can also use 
the vertical -line or crosshatch patterns. 
This will test not only the gain but the 
horizontal resolution of the video amps 
(high -frequency hand pass). 

If you see a good signal here, the trou- 
ble must be ahead of the video detector; 
check IF's, AGC, etc. 

Troubles 
Video troubles can he divided into two 

classes; those that affect the DC voltages 
and so the raster, and those which affect 
only the video signal. We must check out 

the no -raster problems first, of course. 
The troubleshooting chart shows the steps, 
in order. If we can't see the raster, we can't 
tell much about picture quality! 

There is a good deal of overlap. Prob- 
lems which affect the DC voltages inevit- 
ably upset the picture quality, and vice 
versa. The picture -only problems will be 
things like smear, which also have multi- 
ple causes often not in the video stages. 
Let's take them up one at a time. 

No -raster problems 
One of the most common problems is 

"black screen; sound OK, tubes lit, no 
sign of overheating, etc." There are many 
things that can cause this. The first thing 
which must be checked is the high -voltage. 
This will instantly tell us where to start- 
in the HV supply or in the video -picture - 
tube circuits. Quick -check: flip the SERVICE 
switch to SERVICE. If we can get three 
bright lines by turning up the screen con- 
trols, the high -voltage supply is OK (also, 
the picture tube is good! Two for the price 
of one). No service switch? Turn the set 
off, disconnect ultor lead, turn set on and 
measure the high -voltage. If it comes back 
to normal or above, you have a bias prob- 
lem. 

Cutoff problems 
Picture tube cathode voltages too far 

positive will cut off the beam current. This 
could happen if the video output tube was 
dead or had an open circuit in its heater 
supply. The contrast control could be 
open, this would break the plate -cathode 
circuit. In all of these cases, the video 
output tube can not draw plate current. 
With no load, its plate voltage rises to the 
supply voltage, usually about +400 volts, 
enough to cut off the picture tube. 

RED DOT 
@ ST. 

.001 

VIDEO 
OUTPUT 

2.7K 

q 

18K 

FIN. 
o 
1 

The key clue to a cutoff condition in 
the pix tube will be the fact that the high - 
voltage, still hooked tip to the picture tube, 
will he up to its normal value. It may be 
slightly high because there's no beam cur- 
rent and therefore no load on the supply. 

No or very low high -voltage 
Here again we have no raster. However, 

now we have no high -voltage or perhaps 
very low high -voltage while the lead is 
connected to the picture tube. Using the 
service -switch test or disconnecting the 
high -voltage lead and finding full high - 
voltage, shows that the high -voltage sup- 
ply is being badly overloaded. (You will 
find cases where the high -voltage will be 
pulled down to zero.) 

Here, we have the opposite condition. 
The picture tube is being biased on, draw- 
ing excessive beam current. The video am- 
plifier plate may he low or less positive. 
A bad video amplifier tube or a bias prob- 
lem on its grid will cause it to draw ex- 
cessive plate current and therefore, will 
pull its plate voltage down. In many cir- 
cuits, there is a parallel -feed to the video 
amplifier plate and picture tube cathodes. 
A higher DC voltage is fed to the cathodes 
through a peaking transformer (see Fig. 
3). RCA and many others use this. f one 
of its windings open, it will break the path 
to the +400 -volt supply and the cathode 
voltage of the picture tube will drop to 
about 150-200 volts. 

The grid voltages can go more positive, 
too. This can happen if something breaks 
their common plate -cathode circuit. They 
generally have a common cathode resistor, 
a bad solder joint or open resistor will do 
it. Also. in some sets, their heater circuit 
can be open due to a bad solder joint on 
the 1'C board. If this occurs, both tubes 

5.6K 

) FIN. 
o 

O o 
o ó 
( o ...s+ 

BLUE DOT 
o @ST. 

° SERVICE 
o SWITCH 

400V 

GREEN DRIVE 

BLUE DRIVE 
FIG. 3-PEAKING TRANSFORMER as used in RCA and other TV sets. 

This is the same effect as making the 
grids too far negative. This can happen if 
there is a DC voltage supply problem in 
the color -difference amplifiers. Since there 
are three of these, one for each grid of 
the picture tube, the cause has to be some- 
thing common to all. An open circuit or 
bad joint at the point where the three 
plate -load resistors connect to the supply 
is a common cause. Anything which re- 
duces the dill -amp plate voltages simul- 
taneously will do it. 

In the later RG II circuits and especially 
in solid-state sets kith individual modules 
feeding combined video and color to the 
picture tube cathodes, this would almost 
have to be a problem in the common volt- 
age -supply. (Notice that I said "almost"?) 

6.8K 

(two twin triodes) will not draw plate 
current. As a result, their plates will jump 
to the supply value and so will the pic- 
ture tube grids. Several sets use a triple 
triode (61\11)8, etc.); if this tube goes dead, 
same reaction. 

Either of these problem can also be due 
to trouble in the brightness control cir- 
cuit. This usually has a high negative volt- 
age to one end of the pot and a positive 
voltage to the other. If either of these 
should be lost, the BRIGHTNESS control 
will not function properly. Many late - 
model sets include a brightness -limiter cir- 
cuit. This. of course, is subject to troubles, 
so check it too. 

The key clue to this one is the high - 
(continued on page 91) 
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DC volume 
controls 

Old idea, new technique. 

DC V 
IN 

by JACK DARR 
SERVICE EDITOR 

R -E's Service Clinic 

THE TERM "DC VOLUME CONTROL" 
sounds strange. Actually, this isn't new. 
Back in 1928, a variable DC voltage 
was used to control the volume. Specifi- 
cally, the filament voltages of the OlA 
tubes was varied! (This was "filament" 
then, not "heater".) A similar approach 
could be used with modern tubes, but 
it isn't for several reasons. You get into 
problems. 

The standard volume control circuit 
for many years has been a simple sig- 
nal -voltage divider (see Fig. 1). To get 

FROM SOUND 
DET. OUTPUT 

LONG SHIELDED 
CABLES 

TO AUDIO AMPL 
INPUT 

FIG. 1-OLD VOLUME CONTROL circuit with 
long signal -carrying cables. Cables must be 
shielded. 

the signal from the sound -detector out- 
put to the front -panel control, then 
back to the audio output grid, you had 
to run two well -shielded cables. This 
was necessary to get the audio signal 
to the control and back through all of 
the assorted interference floating 
around inside a TV set. Using a DC 
control voltage can be done much more 
easily. Single wires can be used for 
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REGULATOR 

_L 01 02 

03 04 05 06 

i 

AF 
AMPL 

> ) 

SIGNAL SIGNAL 
IN IN 

FROM 
SOUND DETECTOR 

J 

- VOLUME 
- CONTROL 

SPKR 

FIG. 2-DC-CONTROLLED VOLUME circuit. All components except volume control are inside 
the IC. 

this purpose, filtered if necessary. 
This technique is especially simple in 

receivers using IC's. IC terminals are 
provided that can be used to control 
the gain of an amplifier stage, by vary- 
ing a little DC voltage. The signal lit- 
erally "never leaves the premises" of 
the IC. (One of my pet terms in IC 
terminology refers to anything outside 
the IC as being in the "outside world"!) 
Anyhow, all you need is a couple of 
extra transistors, and this is very sim- 
ple. A couple of dabs of silicon and 
there you are. 

Figure 2 shows a typical circuit in a 
sound -detector output -IC. Only the 
control circuitry is shown. Transistors 
Q I and Q2 are the actual volume con- 
trol stage. The dual pair (Q3 through 
Q6) are a "current -mirror" stage. Cur- 
rent -mirror stages are common in most 
op -amps and similar IC applications. 
The output of the dual current -mirror 
stage feeds the volume -control stage. 
The DC voltage on the VOLUME con- 
trol adjusts the bias on the volume - 
control stage (Ql and Q6). 

The setting of the VOLUME -control 
adjusts the base voltage of one side of 
the current -mirror pair (Q6) that in 
turn controls the signal fed to the com- 
mon base of transistors Q1 and Q2. 
This is called a double -differential am- 
plifier system. The output of transistor 
Q2 is directly coupled to the audio am- 
plifier, which is more or less a stock op - 
amp type of circuit. If all of this looks 
very complicated; it is, but this is all 
inside the IC. If a circuit such as this 
doesn't work, and the DC supply and 
signal input voltages are normal, just 
replace the IC! 

DC voltages can he used to control 
a great many things. For an already - 
familiar example, the frequency of a 
TV tuner can be controlled by applying 
a carefully -regulated DC voltage to a 
varactor diode. Quite a few set -makers 
are already using tuners which contain 
nothing but a row of varactor diodes. 
A set of preset pots are adjusted to 
apply the DC voltage to the tuning 
diodes, and that's all there is to it. Ac- 
tually, this is pretty complex, but the 
operation is simple! 

In the same tuners, you'll find an- 
other form of DC control. Switching - 
diodes are used for changing between 
low- and high -VHF channels, UHF, 
etc. Reverse -biased, the diodes are open 
switches; forward -biased they become 
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Our companies have been in the microphone and tape recorder business now for over forty years. 

In that time we have built up quite a family ... professional mixers, tape recorders, microphones, 
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a closed switch. Carefully regulated 
DC supplies are used. 

You'll find DC control techniques 
used in many other circuits. For a prac- 
tical example, in the RCA CTC-49 
chassis, the sound volume is DC con- 
trolled by a circuit very much like the 
one discussed before. Thís comes from 
the PM -200 module, and consists of a 
3K resistor, a 40K control, bypassed 
by a .047-12F capacitor. 

The color is controlled by another 
DC control circuit. This circuit regu- 
lates the gain of the second bandpass 
stage, in the IC on Module MAC. The 
tint is also controlled in this way, in 
the MAE module. In the MAL module, 
the brightness is adjusted by the same 
type of circuitry. Even the horizontal 
hold control, instead of the familiar 
coil or variable resistor, is a DC -control 
type. 

These are the manual adjustments. 
Practically all of the automatic control 
circuits use the same principle. AFPC, 
ACC, color killer, brightness limiter, 
AGC, AFT, and even the DC clamping 
level of the video output. Of course, the 
horizontal AFC circuit still uses the 
same old principle that we've seen for 
so long. This is actually a phase -locked 
loop, and the horizontal oscillator is a 
VCO (Voltage Controlled Oscillator). 
For that matter, so is the 3.58 -MHz 
color oscillator in practically all sets. 

Servicing 
You'll find two basic types of circuit 

used for these control applications. In 
one, the DC voltage will he picked up 
from the DC power supply and fed 
through a voltage divider. One section 
of the voltage divider is a variable re- 
sistor for the manual controls, and the 
other section is an adjustable resistor 
for the setting of automatic circuits. 
The voltage from the control goes to 
one terminal of the IC. 

In the other type of control circuit, 
the DC control voltage actually comes 
through the IC internal circuitry. Some- 
times from a voltage regulator or cur- 
rent -mirror, sometimes from internal 
voltage -dividers. These can be made up 
of resistors, or with diodes or transis- 
tors. 

To check either type, read the DC 
supply voltage first. With the external - 
divider type, be sure that all of the re- 
sistors are within tolerance. Leaky by- 
passes or drifting resistors can cause 
problems. With the types where the DC 
voltage is developed inside the IC, 
check the DC supply voltage to the 
IC and then check all DC voltages that 
are supplied by the 1C. Also, check for 
the presence of the normal signal in- 
put; video, sync, keying pulses, etc. In 
many circuits, such as the 1F-AGC- 
video amp IC's, all of the "action" 
takes place inside the IC itself. R -E 

(Reader Questions are on page 96.) 



It 

Fix it with SK. 
The RCA quality replacement. 
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QS MATRIX 
(contiued front page 30) 

essential characteristics of a sound source 
signal, especially its density, need to be all 
encoded in the first and second transmis- 
sion channels, so long as the compatibility 
of the encoded signals with 2 -channel 
stereo and monophonic playback remains 
a prime requisite. Then the third, fourth 
and any other higher -order channels will 
be available for use mainly to define the 
directionality of the reproduced signal 
with greater sharpness. 

On the other hand, once two transmis- 
sion channels are secured, the direction- 
ality, or the information pertaining to the 
location of a sound source in the original 

live sound field, can be transmitted in the 
form of amplitude and phase relationships 
as explained earlier. And once that is 
done, certain advanced calculations can 
be performed on the playback end to un- 
scramble the transmitted signal and re- 
produce it with nearly the same sharply 
defined directionality as if four entirely 
separate transmission channels were uti- 
lized. 

Directionality enhancement 
There are two methods to sharpen the 

directionality of a signal reproduced by a 

matrix 4 -channel system. One is a so- 
called gain control method which uses an 
AGC (automatic gain control) circuit to 
reduce the gain in those channels where 
the unwanted crosstalk appears. The other 

GV]. (IQ.aQ3z 
BREAKERLESS 

ELECTRONIC 

FOR ALL CARS IGNITION 

optically -controlled MEGASPARK- 
the next generation in dependable 
electronic ignition-gives you: 

Peak Engine Performance 
Reduced Maintenance 
Perfect Engine Timing and Dwell 
Unmatched Fuel Economy 
Lowest Operating Expense 
Lifetime Guarantee 

5%% 

Install It 
Yourself 

Only 

$4850 
Std. Mdl. 400 

Points and condensor are replaced by a supremely accurate 
opto -electronic sensor, so you eliminate tune-ups forever; 

Made In U.S.A. timing and dwell never need resetting. 

FAST SWITCHING FOR PEAK POWER. MEGA - 

SPARK incorporates the dependable new High 
Power Darlington Amplifier for fast switching and 
cool, long -life operation. With fast Ya micro- 
second switching -a MEGASPARK standard -a 
"fatter," longer duration, "complete combustion' 
spark is achieved; ideal for lean mixture engines. 

OPTICS ELIMINATE MECHANICAL PROBLEMS. 
Don't chance cheap, low -power, stow switching 
Ignition systems that run hot and lose their effi- 
ciency. Only MEGASPARK infra -red light beam is 
absolutely accurate at all RPM's. Magnetic pick- 
up sensors are unsatisfactory because they cause 
fluctuations in timing. 

Use your standard coil or check the box be- 
low for our special discount offer on famous 
Mallory Voltmaster Mark II Coils. 

Installation? No Problem; Detailed Instruc- 
tions Furnished! Fits All Cars- 4, 6, 8 Cyl- 
inder-Domestic and Foreign-Rofarys, too. 

Infrared Light 
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Light Beam Control 
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MEGASPARK means economy because your tune- 
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LIFETIME WARRANTY 
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('DOTTED LINE INDICATES QS VARIO -MATRIX) 
(a) 4-2-4 REPRODUCTION 
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(b) 4-3-4 REPRODUCTION 

(c) 4-4 4 REPRODUCTION 

FIG. 8-SOUND PRESSURE RESPONSE of a 

QS -encoded signal transmitted via (a) two, 
(b) three, and (c) four transmission channels. 

method does not tamper with the gain in 
the four channels but instead adjusts the 
parameters of the decoding matrix auto- 
matically and continuously so as to elim- 
inate only the unwanted crosstalk. The 
QS variomatrix circuit is representative 
of the second method. 

When a QS -encoded signal is decoded 
through a basic QS decoder it yields a 

sound field that fairly accurately reflects 
the original sound field. But insufficient 
separation among the reproduced chan- 
nels prevents the directionality of the 
signal from being clearly defined. 

The QS variomatrix technique rectifies 
this condition. It increases the interchan- 
nel separation to place the reproduced 
signal more sharply in focus. In an actual 
QS decoder, the technique is imple- 
mented in the form of a QS variomatrix 
circuit consisting of three functional blocks 
(Fig. 9): a phase discriminator block, a 

control block, and a decoding matrix. 
The phase discriminator block phase - 

discriminates the phase difference and 
level difference between the LT and RT 
encoded signals to detect the location of 
the input signal. It then converts this in- 
formation into DC levels and passes it 

(continued oft page 74) 
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PB-203A 
3 QT -59S Sockets 
4 QT -59B Bus Strips 
1 QT -47B Bus Strip 
Fuse Power Switch 
Power -On Light 
9.75"L x 6.6"W x 3.25"H 
Weight: 5 lbs. 
5V, 1 AMP regulated power 
supply (same as PB-201) 
+15V, Yz AMP regulated 
power supply 

-15V, '/z AMP regulated 
power supply 

120. 
Add $2.50 shipping/handling 

OUTPUT SPECIFICATIONS, 
Output Voltage 15V, internally 

adjustable 
Ripple 6 Noise @ 1/4 AMP, 

10 milli/ohs 
Load Regulation Better than 1% 

Continental 
Specialties Corp. 
LOGIC MONITOR 
brings ICs to life 
faster than a scope ... 
safer than a 
voltmeter 

LM -1 8495 
each 

Add 52.50 shipping/F andling 
cog 

I 1-919 

e Self-contained, pocket size. No 
if ' adjustments or calibrations needed. 

Puts life into digital designs. Just 
clip to any DIP IC up to 16 p ns. 

L NO POWER SUPPLY NEEDED! 
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CM 
1 Power for the 

Professional! 
New Proto Boards 

,PB-203 and PB-203A 
with built-in 

regulated 
short -proof 

power supplies! 

Ready -to -use. Just plug in and start 
building! 2 extra floating 5 -way binding 

posts for external signals (PB-203 only). Completely 
self-contained with power switch, indicator lamp and power 

fuse. 24 14 -pin DIP capacity. All metal construction ... 
no chipping or cracking as with plastic cases. Two-tone 

quality case makes both PB-203 and PB-203A aesthetically, 
as well as technically attractive. 

PB-203 
3 OT -59S Sockets 
4 OT -59B Bus Strips 
1 QT -47B Bus Strip 
Fuse Power Switch 
Power -On Light 
9.75"L x 6.6"W x 3.25"H 
Weight: 5 lbs. 
5V, 1 AMP regulated power 
supply 

75. 
Add $2.50 shipping/handling 

OUTPUT SPECIFICATIONS 
Output Voltage 5V ± +/aV 

Ripple & Noise @ Vz AMP 
10 millivolts 

Load Regulation Better than 1% 

F-- :. 

Simultaneously displays static and 
dynamic logic states of DTL, TTL, 

HTL or CMOS on 16 large high Intensity LEDs. Watct- 
signals work through counters, shift registers, timers, 
adders, flip flops, decoders, entire systems. Concentrate on 
signal flow and Input/output truth tables. Forget prole 
grounds, pin counting or sync polarity. Precision plastic 
guides and flexible plastic web' insure positive connections. 
Versatile. Fast. Accurate. Indispensable. Order yours today! 
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Continental Specialties Corp. offers 
a total line of breadboard test devices 
... everything from inexpensive kits 
to high -power professional units and 
logic monitors too. Each high quality, 
compact unit comes with a guarantee 
of complete satisfaction or your 
money back within 10 days. Here are 
but five of the "hottest" items we make.... 

PROTO BOARD 
100 

A complete mini - 
breadboard budget 
kit with full IC capacity 

v 

PB-100 
Complete Kit ... 

1995 
Add $1.50 

shipping/handling 

Tha PB-100 is a low cost, big 10 IC capacity 
breacboard kit, complete down to the last nut, bolt 
and screw. Includes 2 QT -35S Sockets; 1 QT -35B 
Bus Strip; 2 5 -way binding posts; 4 rubber feet; 

screws and easy assembly instructions. 4.50" 
(114.3mm) wide x 6.00' (152.4mm) long x 1.35" 

(34.3mm) high. Order your PB-100 kit! Start building 
and testing now! 

CMGPROTO-CLIP offers power -on... 
hands-off signal tracing ...under $5! 

Trane signals or troubleshoot 
fast. Inject signals or wire 

unJsed circuits into existing 
boards. Flexible plastic web' 

construction eliminates 
springs and pivots. Plus, the 
narrow throat is perfect for 

Mgt: density pc boards. 
Order now! 

PC -14 14 -pin Proto-Clip: $4.50 ea. 
PC -16 16;In Proto-Clip: $4.75 ea. 
Adc S-.00 shipping 
and handling - 

Stop probes, 
test leads lock I 

onto unique 
toothed grips 

i 
re 

r]CJPYRIGHT CONTINENTAL SPECIALTIES CORPORATION 1975 
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All Continental Specialties breadboard test devices 
are made in the USA, and are available off -the -shelf 
from your local distributor or CSC. Direct purchases 
may be charged on Ban<Americard, Master Charge 
or American Express. VOL get a FREE English/Metric 
conversion slide rule with each order. Foreign 
orders please add 10% for shipping/handling. 
Prices are subject to change. Write or phone for 
co"nplete illustrated catalog, plus the name and 
address of the CSC dealer nearest you. 

Paterds Pending CSC 

1) 

CONTINENTAL SPECIALTIES CORP. 
44 Kendall St., Box 1942, New Haven, CT 06509 203/624-3103 

West Coest Office: Box 7809, San Francisco, CA 94119 415/421-8872 
CANADA: Available thru Len Finkler Ltd., Ontario 

"ORDER NOW ... EVERYTHING IS OFF -THE -SHELF ... SHIPPED IN 24 HOURS." 
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MATHEMATICS 

ELECTRONICS 
We are proud to announce two great 

new courses for the electronic industry. 
These unusual courses are the result of 

many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: you sign no 
contracts-you order your lessons on a 
money -back guarantee. 

7n plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

DEPT. RE -1075, P.O. BOX 1189 
PANAMA CITY, FLA 32401 
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*INSURES PROPER COMBUSTION 
*EASIER STARTING 
*LONGER POINTS and PLUG LIFE 
*INCREASE MILEAGE up to 40% 
*EASY INSTALLATION (12v neg. gnd.) 

Labtronics' Multiple Restrike (M -R) Ignition 
produces a high energy repetitive spark on each 
power stroke to effectively ignite the air/fuel 
mixture. M -R statistically insures more com- 
plete combustion - resulting in greater energy 
and increased efficiency. Send for Labtronics' 
free literature on the M -R system. Better yet, 
experience M -R and enjoy the pleasure and 
the economy of a well -performing engine. 

Model VI 579.95 1 Year Warranty 
Model VIB 559.95 
.Brochure 30 Day Money 

P.P.D. in U.S.A. Back Guarantee 
Send Check or Money Order lo: 

Labtronics, Incorporated 
3635 Hillside. Ypsilanti. Michigan 48197 
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New Value 
For The Cost- 
Conscious 
Buyer $1050 includes: 
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10 MHz at 10 mV/div Dual Trace 
Compact Size (4" X 9" X 11") 

If your requirement dictates a por- 
table oscilloscope with dual trace 
and 10 MHz at 10 mV/div sensitivi- 
ty, but your budget demands 
frugality, then you should consider 
the new TELEOUIPMENT D32. It 
offers 10 mV/div to 5 V/div in 9 
calibrated steps, automatic selec- 
tion of chopped or alternate mode, 
depending on sweep speed set- 
ting, plus automatic selection of tv 
line or frame display. It also offers a 
choice of battery or ac line opera- 
tion . . . with up to 4 hours con- 
tinuous operation from 6 

rechargeable, 'D' cell batteries. 
The batteries, two probes, and a 

molded front -panel protective 
cover are all included as standard 
equipment. 

We feel the D32, at only 10 lbs., is 
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Probes and Batteries 

well suited as a servicing tool. 
Especially for industrial manufac- 
turing, computer peripherals, and 
voice communication equipment. 
And it should be considered for 
servicing the rapidly increasing 
number of consumer electronic 
products. 
If you agree and would like a 

demonstration at your con- 
venience and in your environment, 
or simply additional information, 
contact your local Tektronix Field 
Office or write: Tektronix, Inc., 
P.O. Box 500, Beaverton, Oregon, 
97077. 
U S. Sales Price FOB Beaverton. Oregon 

TEKTRONIX® 
Committed ro 

technical excellence 
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QS MATRIX 
(continued from page 72) 

on to the control block. The latter receives 
input signals pre -arranged in the form of 
an LT -{- RT sum signal and an LT - RT 
difference signal; and it instantaneously 
adjusts the level of either the sum or dif- 
ference signal according to the informa- 
tion received from the phase discriminator 
block, determining from moment to mo- 
ment the four matrix parameters or coef- 
ficients (f, b, I, r) that will enable the 
matrix block to create maximum inter - 
channel separation w hen it compounds 
the sum signal and the difference signal to 
retrieve the original sound source signal. 

In other words, if an LF signal in the 
original sound field is encoded by the QS 
system and then decoded by simple calcu- 
lations. it will yield a sound pressure re- 
sponse pattern as shown by the solid line 
in Fig. 3. This indicates crosstalk of 
-3dh in each of the two adjacent chan- 
nels. The QS variomatrix circuit. however, 
varies the LB' matrix coefficient in the RB' 
direction to reduce the crosstalk of the LF 
signal in the LB' channel and eventually 
bring it down to =Go (0) at a point where 
the LB' matrix coefficient coincides with 
the RB' matrix coefficient. Simultaneously. 
the QS variomatrix circuit also controls 
the RF' matrix coefficient in the RB' direc- 
tion, and eventually accomplishes a cir- 
cular sound pressure response pattern 
(shown by the dotted line in Fig. 10) that 
is devoid of any crosstalk, just as in the 
reproduction of a discrete 4 -channel tape 
recording. 

FIG. 10-CHANGE in sound pressure re- 
sponse created by variomatrix circuit. 

Should there he a concurrent signal of 
a lower level, it will be reproduced with 
maximum inter -channel separation if it is 
located in the same direction as the pre- 
dominant signal LF; if it is located in a 
different direction, it will he reproduced in 
such a way that its directionality is more 
and more obscure as it moves farther 
away in direction from the LF signal in 
the original sound field. Even then, how- 
ever, the level of the signal will be entirely 
preserved so that, due to the directional 
masking effect of the human ear**. the 
listener will perceive the predominant 
signal and the concurrent lower -level 
signal in much the same way as he 
would have heard them had he been pres- 
ent in the original sound field. Thus, what 
the QS variomatrix circuit does is to re- 
produce sound signals generated in the 
original sound field with accuracy and 

(text continues on page 76) 
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Let's face it. After 37 years, even a Phantom Ill can use a 
lift. That's why I put a Delta Mark Ten B Capacitive Dis- 
charge Ignition on my Phantom ... to give her a spark I'd 
pit against any '75 model car. I went to Delta because they 
aren't Johnny-come-latelys. Delta's been making electronic 
ignition systems for over a decade. 
Whatever kind of car you drive, you can give it the same great 
Delta performance I gave mine. 

Mark Ten B Capacitive Discharge Ignition Systems are 
manufactured by Delta Products, Inc., a company with a 
conscience, and with a proven record of reliability both in 
product and in customer relations. 

The Mark Ten B really does save money by eliminating 
the need for 2 out of 3 tune-ups. Figure it out for yourself. 
The first tune-up or two saved pays for the unit, the rest is 
money in your pocket. No bunk! 

Because the Mark Ten B keeps your 
car in better tune, you actually can 
save on expensive gasoline. 

With a Mark Ten B, spark plugs 
stay clean and last longer ... fouling 
is virtually eli ninated. 

r 
I want to know mora about Mark Ten B COI's. Send me complete 
no-nonsense information on how they can improve the performance 
of my car. 

Name 

Address 

City State lip 

DELTA PRODUCTS, INC. 

i 

P.O. Box 1147, Dept. RE, Grand Junction, Colo. 81501 
303-242-9000 

J 
Mark Ten B, 

assembled . 

Mark Ten B, kit 

Standard Mark Ten, 
$64.95 ppd assembled . $49.95 ppd 
S49.95 ppd Deltakit® $34.95 ppd 
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Some stores 
sell test 
equipment 
at discount 
prices. 
At Fordham 
we discount 
their discount 
prices. 
B&K, EICO, RCA, SENCORE 
FLUKE, HICKOK and LEADER 

Complete line of tubes, 
tools and electronic supplies 

FREE CATALOG 

FORDHAM 
RADIO SUPPLY CO., INC. 

Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585-0330 
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Kleps 40 
Kleps 30 

1 . 
. f .. 

Kleps 10 

. 
Kleps 20 

Clever Kleps 
Pruf 10 

Test probes designed by your needs-Push to seize, push 

to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3 -segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 63/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 43/2" 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, 
connectors, earphones, headsets, miniature components. 

Available through your local 
distributor, or write lo: 
RYE INDUSTRIES INC. 
130 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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OS MATRIX 
(continued on page 74) 

with clearly defined directionalities. 
Furthermore, the QS variomatrix cir- 

cuit may be combined with a simple 
peripheral circuit to create a QS synthe- 
sizer circuit (Fig. 1 I) for converting con- 
ventional 2 -channel stereo records into 4 - 

channel media. Or, with another simple 
peripheral circuit, the QS variomatrix 
circuit can be easily adopted into a phase 
matrix circuit for the decoding and repro - 

F 
Rx R 

Ro 

FIG. 11 -4 -CHANNEL REPRODUCTION of 2 - 
channel signals by QS synthesizer. 

duction of CBS SQ 4 -channel records. In 
each application, the QS variomatrix cir- 
cuit works to enhance the inter -channel 
separation, without affecting the tonal 
quality in any way. Each application is 
already widely available to the consumer 
in QS variomatrix equipped high fidelity 
components. 

For manufacturers of home audio 
equipment around the world, the QS 
variomatrix circuit is available today as 
an IC. This makes it practical and eco- 
nomical to offer the many QS advantages 
in their own 4 -channel components. R -E 

Notes 
QS is a trademark of Sansui Electric Co., Ltd. 
The phenomenon in which, when a loud 
sound and a weak sound differing in level by 
more than a certain margin reach the human 
ear simultaneously from different directions, 
the directionality of the weak sound is 
masked by that of the loud sound to the ex- 
tent that the ear does not perceive the direc- 
tionality of the weak sound. 

SQ is a trademark of CBS Laboratories. 

The QS System is protected by U.S. Patent 
No. 3,777,076, U.S. Patent No. 3,872,249 and 
other patents. 

Thanks to you 
Mt working 

The united Way 



SUPER -Fl TESTING 
(continued from page 5/) 

are actuated) to the meter. When the 
DB/VOLTS switch is depressed, it connects 
the variable output from the buffer am- 
plifier directly to the attenuator at the 
input of the distortion amplifier and hence 
to the meter. 

That extra option 
Externally, the only difference between 

the basic 1700A and the version of the 
instrument that includes the self-adjusting 
100% reference feature can be found by 
examining the ADJUST knob on the front 
panel (See Fig. 3). When the option is 
included, this switch includes an AUTO 
position. When the knob is rotated fully 
counterclockwise, past the CAL position, 
the automatic level setting circuitry is ac- 
tivated (See Fig. 4). 

The input signal to the notch filter (or 
the variable output of the buffer amplifier) 
is connected to an AC to DC converter. 
The DC signal from this converter is di- 
rectly proportional to the notch filter input 
signal level and drives a voltage -to -current 
converter that regulates the controlling 
current of a multiplier IC stage. This mul- 
tiplier IC is used as a variable -gain ampli- 
fier (with a gain variation of from I to 
3.16). The gain is inversely proportional 
to the controlling current and the magni- 
tude of the AC signal to the notch filter. 
A simplified block diagram of this optional 
circuitry (which can be retro -fitted to 
older models of the 1700A) is shown in 
Fig. 5. 

FROM BUFFER AMPL 
VARIABLE OUTPUT 

.. 

NA%'`..r 1%1/'"`11. 

FIG. 6-TAPE DECK OUTPUT SIGNAL (up- 
per trace) and distortion products (lower 
trace) as observed from the DISTORTION 
OUTPUT jack on the 1700A distortion mea- 
surement system. 

total audio signal (upper trace) for fre- 
quency reference. 

The audio oscillator 
The built-in audio oscillator of the 

Sound Technology 1700A is basically a 
Wein bridge type with an ultra -low dis- 
tortion amplitude control circuit. This cir- 
cuit provides wide frequency range, fast 
settling -time, flat frequency -response and 
very low residual -distortion. The oscillator 
has two operating modes; FAST RESPONSE 
and Low DISTORTION. When fast response 
is selected the oscillator settles fairly rap- 
idly after a frequency change is punched 
in on the front panel frequency selector 
buttons. When the low distortion mode is 
selected, the oscillator settling time to 
0.002% distortion is less than 5 seconds. 
Built-in circuitry automatically controls 
the oscillator through these modes when- 
ever there is an amplitude disturbance. 
such as a change of frequency settings. 
The combination of multiplier buttons and 
numbered buttons on the front panel per- 
mit selection of frequencies from 10 Hz 
to 110 kHz in four overlapping ranges 
with three -digit resolution (a frequency of 
442 Hz could, for example, be chosen with 
accuracy to I Hz, while a frequency of 
20.200 Hz could be of 

FIG. 
able 

AC TO DC 
CONVERTER 

chosen to accuracy 
100 Hz). A closeup of the frequency selec- 
tor section of the front panel of the 1700A 
is shown in Fig. 7. 

VOLTAGE 
..tea.. 

TO 
CURRENT 

CONVERTER 1 
FROM VARIABLE GAIN TO 

DISTORTION AMPLIFIER AC 
AMPLIFIER (MULTIPLIER IC) METER 

5-CONTROL 
gain amplifier 

SIGNALS applied 
for direct reading 

to vari- 
of THD 

... ' 
... +? 1 A ,t 

without 100% reference settings. 

Whenever distortion measurements are 
made, it is useful to be able to examine 
the distortion products themselves on an 
oscilloscope display. Often, noise voltages 
or unexpected beats (as between recovered 
FM multiplex audio signals and sub - 
carrier products, or between the bias oscil- 
lator of a tape deck and incoming signal 
frequencies) may be mistaken for har- 
monic distortion unless a visual display 
accompanies the readings. It is also help- 
ful to be able to define the nature of the 
distortion and what harmonics predomi- 
nate (e.g., 2nd harmonic, 3rd harmonic 
etc.). A front panel jack delivers the dis- 
tortion voltages for viewing on any oscil- 
loscope, and Fig. 6 illustrates the dis- 
tortion viewed while testing a Pioneer 
CT -9191 (lower trace) while viewing the 

FIG. 7-FREQUENCY SELECTOP section on 
front panel of 1700A. 

Manufacturers of high-powered. high 
quality audio amplifiers who have previ- 
ously boasted of unmeasurable disortion 
figures had better re -phrase their future 
advertisements. With sophisticated mea- 
suring equipment such as the Sound Tech- 
nology 1700A around, just about the 
lowest distortion these fine products de- 
liver can now be measured-accurately. 

This makes three months of R -E Lab 
Tested reports on hi-li equipment. We'd 
like to know how you like them. Drop us a 
postcard and let us know. Write Hi -Fi Test 
Reports, Radio -Electronics, 200 Park 
Avenue South, New York, NY 10003. 

R -E 

$5 REBATE 
CERTIFICATES 

(see below) 

Polaris 
40 KV 
DUAL RANGE 

Probe 
MEASURES 
VOLTAGE 
AND 
CURRENT. 
FOR 
TODAY 
AND 
TOMORROW 

MODEL 

" Only 

$2095 
SPECI FICATIONS 

Range One: 
40,000 Volts D.C. 

Range Two: 0-400 MA.D.C. 
Accuracy: t 2% Full Scale 

Meter Movement: 50uA 

Polaris 
DC POWER SUPPLY 

0-25 VOLTS 250 MA 

TEST & SERVICE 
SOLID STATE EQUIPMENT 

MODEL 
TPS 225 w 

i`t 
Only 

(3 95 '®'. Q;': $2 
Operates on 105/125 V.A.C. 
Adjustable Voltage Output 
Meter Measures Voltage & Current 
Extremely Low Ripple 

Polaris 
COBRA CURVE TRACER 

RAPID TRANSISTOR 
& DIODE TESTER 

MODEL CT 751 
Only ., 'm 

$2295 . 

In & Out of Circuit Testing 
Gain -Junction -Leakage Test C._:" 
In Circuit Test Leads 
Checks Diodes for Function & Polarity 

r Polaris New York 
2862 Fulton St., Bklyn, N.Y. 11207 

Please send me rebate certificates and infor- 
mation on Expires in 60 Days. 
Probe O Power Supply O Curve Tracer O 

Name 

Street 

City State Zip 

My supplier is 
L J 

SOLO THROUGH DISTRIBUTORS ONLY 
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346 Ways 
To Save On 
Instruments, 
Burglar Alarms, 
Automotive & 
Hobby 
Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 

choose from, each designed to 

provide you with the most 
pleasure and quality performance 
for your money. The fact that 
more than 3 million EICO products 
are in use attests to their quality 
and performance. 

"Build -it -Yourself" and save 

up to 50% with our famous 

electronic kits. 

For latest EICO Catalog on Test 

Instruments, Automotive and Hobby 

Electronics, Eicocraft Project kits, 

Burglar -Fire Alarm Systems and name 

of nearest EICO Distributor, check reader 

service card or send 500 for fast first 
class mail service. 

o EICO-283 Malta Street, 

1- Brooklyn, N.Y. 11207 
o 

Le(Uler.lup ill creative electronics. 
since 1945. 
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HI -Fl ACCESSORIES 
(continued from page 57) 

with all the traditional "little" items needed 
to keep sound reproduction systems in 
order-record brushes, wipers, tape head 
cleaning kits, stylus pressure gauges, head 
demagnetizers, strobescopes, etc. But there 
are a few more. 

Pickering, for example, has a stylus 
timer that helps keep a check on how long 
your stylus has been used. Mountable on 
virtually any turntable or player, the timer 
features a "coulometer," a mercury -filled, 
hermetically sealed, capillary tube whose 
indicator dot travels at a rate proportional 
to the flow of electric current that passes 
through the instrument. It measures 
elapsed time in 100 hour increments, up 
to 1,000 hours. It is then reversed to start 
another "watchdog" cycle. Pickering ad- 
vises a first inspection of a new stylus after 
250 hours of use, subsequent inspections 
after each 100 hours additional use. The 
company says that stylus life varies with 
usage, quality of the diamond and its 
finish, the cleanliness of record grooves, 
and even the quality of the records played. 
A stylus "likely would exhibit considerable 
wear even under ideal conditions" at about 
1,000 hours, says Pickering. A stitch in 
time ... can save a lot of records from 
stylus destruction. The price, $13.95. 

A fairly recent entrant in the main- 
tenance products arena is the "Vac-O- 
Rec," an electric -powered record vacuum 
cleaner priced at $24.95. Slip a record into 
its slot and the record begins to revolve; as 
it moves, mohair brushes loosen particles 
on the record surface, and these are re- 
moved through vacuum cleaning. Simul- 
taneously, a static reduction circuit reduces 
the record's dust -attracting electromagne- 
tism "from as high as 20,000 volts to a 
low, near -neutral, voltage," the company's 
literature for the cleaner states. 

The audio buff who has moved up the 
scale to very high powered equipment can 
-careful as he may be-run into the prob- 
lem of blowing out speakers because of 
power overloads. Two companies have 
auxiliary products to prevent this. One is 
Robins with its "Stereo Speaker Protector" 
at $29.50, and Hartley Products with its 
"Stereo Speaker Sentry" at $35. In use, the 
buff sets controls to maximum power levels 
(up to 100 watts). Any burst of power be- 
yond the control figure are instantly 
limited, preventing them from damaging 
the speakers. 

. The final add-on is also a protective 
device. It is the HR "Control I" that pre- 
vents a HI-FI system from being left on 
accidentally. Plug the amplifier and any 
other units of the rig into the outlets of the 
control; if no signal comes out of the 
amplifier for 10 minutes, the HI-FI system 
is shut down. Price, $39.95 from HR Mfg. 
Co., Sarasota, Fla. R -E 

O: 
f < 
z 

FREE catalog 

over 2000 I 

t - " unique tools, 
FJ. i... -1".:. --,..handy kits, 

t. '\ precision 
joir 0 : 

s 

instruments, 
technical 
supplies. 

Our 23rd year of service to the World's 
finest craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard-fo-find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
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FREE bufglarire - 
alarm catalog 

over 500 
systems, 

detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 96 fact -filled pages 
loaded with 100's of highest quality profes- 
sional alarm products, technical notes, 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, Infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors; Controls; Alarms: bells, sirens, 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for Industry, alarm 
cos., businesses, homes, Institutions. Order 
your copy today. 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263-8831 
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BUILD MATRIX SYNTHESIZER 
(continued f rom page 35) 

board is in Fig. 6. After it is completed, 
check it out and make sure it delivers 
proper voltages before connecting it to 
the synthesizer. 

After you've built and added your 
synthesizer to your hi-fi system you'll 
have to consider the question of how 
to position your speakers for the most 
effective sound reproduction. There are 
several different approaches that you 
can take. 

First there is the conventional 4 - 
corner approach shown in Fig. 7. This 

FRONT 

REAR 

FIG. 7 -CONVENTIONAL 4 -CORNER speake 
placement approximates live sound field. 

is the most widely accepted speaker 
setup for 4 -channel listening. It sur- 
rounds the listener with sound closely 
approximating the live sound field. 
This speaker placement is particularly 
effective for playback of modern music, 
rhythm and blues, popular music and 
some varieties of modern music. 
When live recordings are played back, 
audience sound and hand clapping are 
often heard from the rear speakers and 
help make the listener feel that he is 
a part of the audience. 

By having the rear speakers up front 
and having them face the front speak- 
ers as in Fig. 8, the sound field becomes 
similar to that of a stage sitting in front 

FRONT 
1== 171711 

REAR 

F G. 8 -SPEAKER PLACEMENT places lis- 
tener in position of original audience. 

of you. Now you are placed in the 
position of the original audience. Lis- 
tening to classical music with this 
speaker arrangement is particularly 
effective. 

Since this 4 -channel synthesizer de- 
rives its information for reorganizing 
the information already present in the 
original 2 -channel stereo program ma- 
terial, the effectiveness of the sound 
you will hear is determined by the 
amount of directional information that 
is present and available for synthe- 
sizing in your 2 -channel source. 

Most stereo program sources are 
suitable for synthesizing with the effec- 
tiveness of the conversion being limited 

only by the method by which the orig- 
inal material was prepared. Occasion- 
ally using the synthesizer rear channel 
sound may be "shakey" while that from 
the front channels is not. 

Overall, the synthesizer is a great 
way to turn your current library of 
2 -channel music into 4 -channel sur- 
round sound at a reasonable cost. Na- 
turally, synthesizing 2 -channel sound 
into 4 -channel sound is not the same 
as listening to 4 -channel music, but it 
does come close; close enough, in my 
opinion, to make it a worthwhile proj- 
ect that will deliver real satisfaction to 
the experimenter and hours of listening 
pleasure. R -E 
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0(6175) 70 1/2w CARBON 
RESISTORS $1.00 
Asst. values. Some 5%. 

(6154) 150 CUT LEAD 
RESISTORS $1.00 
Carbon, all leads long enough 
for soldering. 

(6149) 20 POLYSTYRENE TOP 
GRADE CAPACITORS $1.00 

(G132) 20 DUAL POTS $1.00 

El (6138) 10 SLIDE SWITCHES 
All types: OPDT, SPST. $1.00 

(G134) 8 ROTARY SWITCHES 
Some multiple gang. $1.00 

(6128) 13 MINIATURE ELEC- 
TROLYTIC CAPACITORS $1.00 
Axial & upright, popular values. 

(6144) TRANSISTOR 
REPAIR KIT $1.19 
Various parts used to repair 
transistorized devices. 

(KNOBS 
10 INSTRUMENT 

$1.00 
Made by Ratheon, etc. With set 
screws. "1/4" shaft." 

(G164) 4 ROLLS OF WIRE $1.00 
Approx. 25 It. per roll, 20-28ga. 

(G140) TAPE RECORDER 
SPARE PARTS KIT $2.95 
Parts for repairing most tape 
recorders: capacitors, meter, 
pilot lamp, jacks, and MUCH 
MORE. 

0(6167) 10 MINIATURE 
POTENTIOMETERS $1.00 

(G182) 2 MISC. METERS $1.00 
Miniature. 

(6156) 60 DISC 
CAPACITORS $1.00 
Asst. from .0001 to .1, most 
600v, Z5U, NPO, N750, etc. 

SURPLUS TUBES 
All guaranteed for 

1 full year. 
ANY 3 FOR $1.25 

Acqu'red from U.S. Defense depots 
or removed from equipment (new 
and used). These are laboratory 
tested and guaranteed for one full 
year. Most are of such standard 
makers as RCA, GE, etc. 
3A3 6X4 
3AF4 10EW7 
3BN6 12AE7 
3DG4 12AL5 
3E17 12AL11 
3KT6 12AT7 
3Q4 12AU7 
4BC5 12AV6 
4BN6 128E6 
48U8 12BH7 
4827 1208 
4CY5 17128 
4HA5 18FW6 
5V6 21KQ6 
5Y3 2516 
6AC7 6CB6 35EH5 
6AF4 3525 
6465 36AM3 
6AG7 50A5 
6A15 6DA4 6W4 5016 

(6147) 4 Ib. GRAB BAG 
SPECIAL $1.00 
Full of exotic and exciting elec- 
tronics parts. 

0(6155) TUBE BONANZA! $1.00 
20 asst. popular tubes, untested. 
(G141) 6 RCA JACK STRIPS 
From 2.6 per strip. $1.00 
(6142) 50 PRECISION 
RESISTORS $1.00 
All 1%, 1/2w and 1w, low and 
high ohmages. 
(G150) 15 HI-FI KNOBS $1.00 
Every one superb! Purchased 
from Harmon, Kardon, Fisher, 
etc. 

0(G102) CALCULATOR 
KEYBOARD $2.95 
Wild Rover C-1380. Can be used 
with CT5001. 4 function, clear, 
clear entry and constant. 7 cm 
x 9 cm. o 

TON O) PAIR0 High 3J4035 powerA 150W, 
HFE 2500 typ. TO -3 case. With 
data. $1.50 pair 
(G009) TO -3 MICA WAFER10 S 

r 254 

(61104) IC REMOVAL AND IN- 
SERTION TOOL $4.95 
"Pul-n-sertic" extracts and in- 
serts ICs without damage. 
(G271) 1N4148 High Speed 
switching diode. Full leads. 

12 for $1.00 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. In- 
clude postage. Either full payment 
with order or 20% deposit, bal- 
ance C.O.D. 

6ÁQ5 6DE4 
6AQ7 6DR7 
6AT6 6DW4 
6AU6 6EA8 
6AV6 6EB8 
6AV11 6E17 
6AX4 6EM7 
6AX5 6ER5 
6ÁY3 6EY6 
6AY11 6GF7 
6BA6 6GH8 
6666 6GN8 
6BJ8 6GU7 
6806 6K6 
6BZ6 6K11 

6CB6 
6CG7 6SN7 
6CL6 6T8 
6CM7 6V6 
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VALUE PACKED CATALOG 
Listing thousands of components, 
tubes, transistors, IC's, kits, test 
equipment. 

BONUS 
FREE CAPACITOR KIT 
With Every $5 Purchase 

30 AMP STUD RECTIFIERS 
(GLSS54 50V jj$jjj1.19 

(GLSS55) 100V $1.39 
(GLSS56) 200V 1.59 
(GLSS57) 400V 1.79 
(GLSS56) 750V $1.99 
(61336) TO -3 TRANSISTOR 
sockets. 12 for $1.00 

(G298) 1 WATT ZENERS 604 
available in 5V, 9.1V, 12V, 24V. 

(610K 92) Z -5 
5U SILICONE 

HEAT 
SIN1 

oz. tube $2.95 
(6008) 14 pin DIP sockets 

3 for $1.00 
(G260) 2N3638A PNP high speed 
switch. HFE 100 TO -105 case. 

2 for $1.00 

THIS MONTH'S SPECIALS! 
TTL 
C 7400 

7401 
7402 
7403 

101 7404 rl 7405 
7406 
7410 
7411 
7413 
7420 
7430 
7440 
7442 

174 
184 
23 
234 
234 
234 
234 
234 
274 
404 
234 
23 
304 

$1.12 

7446 
7447 
7448 
7473 
7474 
7475 
7476 
7490 
7492 
7493 
7495 
74121 
74122 
74123 

804 
804 
494 
494 
854 
53 
794 
794 
694 
794 
574 
574 
674 

LINEARS 
LM309K 5v la $1.15 
555 Timer 754 
566 Function gen. $1.75 
567 Tone decoder $1.95 
709 Op amp 404 
741 comp. op amp 394 

8 
2102 1024 bit RAM $4.95 
8038 volt Cont osc $4.25 

CLOCK CHIPS WITH DATA n MM5314 6 dig clock $4.95 
U CT7001 alarm & date $5.95 
LED'S 

6223) 10 Asst LEDs $1.00 
(6242) 5 Jumbo Green LEDs 
(G242) 5 Med Yellow LEDs 1.00 
(G001) 5 Jumbo Red LEDs 1.00 
(G011) 5 Med Red LEDs $1.00 
(6012)5 Mini Red LEDs $1.00 
(G293) DL707 (equiv) 7 seg 
red LED, .3" char, comm 
anode $1.00 

(G007) DL747 7 seg red 
LED, .6" char, comm 
anode $1.95 
(G013) MAN 5 (equiv) 7 seg 
green LED, .27 char, 
comm anode $1.49 
(6014) MAN 8 (equiv) 7 seg 
yellow LEO, .27 char, 
comm anode $1.49 

IC BREADBOARDS & TERMINALS 
Boards have .042 holes. Made 
of 1/16" polyester glass. 
(GB663) 3"x4" 944 
(68664) 3"x6" $1.29 
(GB665) 4"x6" $1.65 
(FB666) 4"x8" $2.12 

Push -in terminals 
P(GP6601.20) pkg 20/904 
(686601.100) pkg 100/$2.89 

ush -in Ranged pins 
13 (666602.20) pkg 20/904 

(GB6602.100) pkg 100/$2.89 
Push -in flea clips 
DI(6B6603.20) pkg 20/904 
(F86603.100) pkg 100/$2.89 

EDLIE ELECTRONICS, INC., 2700-G HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756 

Circle 67 on reader service card 



new products 

More information on new products is available from the 

manufacturers of items identified by a Reader Service num- 

ber. Use the Reader Service Card inside the back cover. 

DISTRIBUTION AMPLIFIER, model IDA -45, 
for use in Master Antenna TV (MATV) sys- 
tems with up to 35 channel capability. The 
new amplifier meets or exceeds FCC rules 
Part 76. It is fully adaptable to 2 -way com- 
munications systems as required for a CATV/ 
MATV interface amplifier. Radiation shielding 
exceeds 90 dB. Gain is at least 45 dB over a 

range of 50 to 300 MHz. Push-pull output 
circuitry cancels second harmonic distortion. 
Used to interface with CATV, output levels 

can be as high as +48 dBmV per channel in 
35 channel systems or up to +54 dBmV per 
channel in 12 -channel systems. At these 
levels, cross modulation does not exceed 
-57 dB, second order beat -68 dB and triple 
beat -72 dB. In standard MATV applications 
where cross modulation specs are -46 dB, 
output level can be as high as +52.5 dBmV 
with 30 channels or +57 dBmV with 12 chan- 
nels. Noise figure is 8 dB and response is flat 
with ±0.4 dB. Plug-in accessory modules 
make the new amplifier versatile. Overload 
control compensates for input signal level 
fluctuations. $438.00. - Jerrold Electronics 
Corp., 200 Witmer Rd., Horsham, PA 19044 

Circle 31 on reader service card 

STEREO RECEIVER, model 525, features a 

quadrature FM detector, zero -center tuning 
meter. FET front end. IF section using solid- 
state, tuned filters and integrated circuits. 
Multiplex detector uses phase -locked -loop 
circuitry and the AM section has a high us- 
able sensitivity. Power amplifier uses trans- 
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formerless, complementary -symmetry output 
circuit to insure wideband response and low 
distortion at all power levels up to the unit's 
rated 25 watts per channel (Min. RMS, both 
channels driven into 8 ohms, from 20 to 20 
kHz with no more than 0.5% total harmonic 

distortion). $349.90.-Pilot Radio Sales, 165 
West Putnam Ave., Greenwich, CT 06930 

Circle 32 on reader service card 

AUDIO DUMMY LOAD, the model 250, for 
audio power amplifiers under test. It features 
4, 8 and 16 -ohm loads composed of 1% re- 
sistors. Power handling capability is 1000 
watts RMS in monaural mode, 500 watts RMS 
in stereo and 250 watts RMS per channel in 

4 -channel mode. The load resistors are on a 

heat sink that can be mounted on or under 
the service bench. Input terminals and mode 
and selector switches are connected to the 
load through a cable. A switch position is 
provided for by-pass operation and lacks are 
provided for scope monitoring. $250.00 FOB. 
-B.P.I., 7853 Balboa Ave., San Diego, CA 
92111 

Circle 33 on reader service card 

FASTENING AND HOLDING DEVICES made 
of nylon or flame-retardant plastic are now 
available for use in electrical and electronic 
applications. The family of devices includes 

printed -circuit board guides, circuit board 
supports, plastic spacers, cable clamps and 

hangers, component clips, tension clips, 
strain -relief bushings, wire ties, wire saddles, 
continuous grommets and spiral wrappings. 
-Mallory Distributor Products Co., 3029 E. 
Washington St., Indianapolis, IN 46206 

Circle 34 on reader service card 

DESOLDERING AID, Wik-lt, is a special 
chemically treated metal braid which, when 
laid on the soldered joint and then heated 
with the soldering iron, will suck up the 
molten solder by capillary action; leaving a 

joint that is now clean and free of solder. 
When the solder is removed from the joint, 
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you just snip off about 1/2 inch of Wik-It 
which is then ready for use again. The braid 
comes in different sizes to suit transistor and 
IC applications as well as vacuum tube cir- 
cuits and heavy wire work. Lengths range 
from 5 to 100 feet. Typically, Wik-lt is a 5 -foot 
length in a handy plastic spool with prices 
ranging from $1.59 to $1.79, depending on 
width.-Wik-It Electronics Corp., 140 Com- 
mercial St., Sunnyvale, CA 94086 

Circle 35 on reader service card 

RESISTOR SET, RS -10, is designed so the 
experimenter, lab technician, service techni- 
cian or electronic designer will never be de- 
layed by the lack of a specific carbon -film 
resistor. The RS -10 contains 2725 r/a-watt, 
5% carbon -film resistors in 170 different 
values ranging from 0.51 ohm to 5.6 meg- 

J- - . r a a 9,, 
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ohms. The quantity of each resistor value 
supplied has been determined by service - 
industry use analysis. Quantities range from 
five -of -a -kind for seldom -used values to 
twenty each of the most popular resistances. 
$126.00-Energy Electronic Products Corp., 
6060 Manchester Ave., Los Angeles, CA 
90045 

Circle 36 on reader service card 

KEYLESS VEHICLE ALARM, model 612-K. 
Electronic burglar alarm kit can be installed 
in any vehicle in 30 minutes. Wailing police - 
type sound. Unit uses solid-state components 
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and draws less than 1 ampere of battery 
power. Arming the system is a throw of a 

hidden switch within the vehicle. The hidden 
switch must be turned off within 15 seconds 
of entering the vehicle or alarm will sound. 
Unit can be provided with automatic turn-off 
and reset features. No fender hole or lock. 
Built to withstand all weather conditions. 
Components are guaranteed for 90 days. 
Wolo Manufacturing Corp., 37 Jefry Lane, 
Hicksville, NY 11801 

Circle 37 on reader .service card 

DIGITAL RECEIVER, model RD 1000, the 
manufacturer's top -of -the -line unit uses a 
true digital frequency synthesis tuner cou- 
pled with a conservatively designed power 
amplifier section rated at 100 watts minimum 
continuous power per channel with both 
channels driven into 8 ohms at a maximum of 
0.15% total harmonic distortion. Tuner sec- 
tion includes the phase -locked -loop and 
quartz crystal frequency standard and has the 
addition of a memory section programmable 
by the user. Up to ten FM station frequencies 
may be entered through the tuner section's 
keyboard. These selections are retained in 
the memory and any one may be called up at 
any time by pressing a single button. The 
memory is non-destructive, retaining the pro- 
grammed station selections. Even when the 
unit is turned off or disconnected from the 
power line. 

: , gi., 
, ,,, t ,. 

Additional tuning modes include manual 
selection by punching in the desired FM sta- 
tion frequency, and scanning up or down the 
FM band in either STEREO ONLY or ALL 
STATION modes. The digital display is a 
solid-state 7 -segment unit which can be read 
from across the room. Signal strength is indi- 
cated by a series of four LED's instead of a 
conventional meter. Another LED indicates 
whether a stereo signal is being received and 
yet another lights up if multipath reception 
occurs. Specifications include: Tuner Section 
-Tuning accuracy within 0.001%, sensitivity 
for 30 dB signal to noise ratio, 15 kHz devia- 
tion 0.9 µV, IHF sensitivity 1.7 µV, sensitivity 
for 3 dB below full quieting 4.8 µV, frequency 
response 20 to 15,000 Hz ± 1 dB, total har- 
monic distortion, mono 0.2%, total harmonic 
distortion, stereo 0.3%, stereo separation at 
1 kHz 40 dB, selectivity 100 dB, capture ratio 
1 dB, cross modulation rejection 95 dB, spur- 
ious response rejection 100 dB, image rejec- 
tion 85 dB, AM suppression 75 dB, subcarrier 
suppression 65 dB, warm-up drift 0.001%, 
station acquisition time 10 milliseconds, auto- 
matic scanning speed 5 channels per second, 
FM deemphasis 25, 50 or 75 µs switch select- 
able. Amplifier Section-minimum continuous 
power output per channel, both channels 
driven into 8 ohms across 20 to 20,000 Hz at 
no more than 0.15% total harmonic distor- 

(continued on page 86) 

Now. . .the most enjoyable 
project 

of your life-a Schober 

do-it-yourself 

Electronic Organ! 
You'll never reap greater reward, more fun and 
proud accomplishment, more benefit for the 
whole family, than by assembling your own 
Schober Electronic Organ. 
You need no knowledge of electronics, wood- 
work or music. Schober's complete kits and 
crystal-clear instructions show you - whoever 
you are, whatever your skill (or lack of it) - 
how to turn the hundreds of quality parts into 
one of the world's most beautiful, most musical 
organs, worth up to twice the cost of the kit. 

Five superb models with kit prices from $575 
to around $2,300. each an authentic musical 
Ins:rument actually superior to most you see In 
stores, easy for any musically minded adult to 
learn to play, yet completely satisfying for the 

accomplished professional. And there are acces- 
sories you can add any time after your organ is 
finished - lifelike big auditorium reverberation, 
automatic rhythm, presets, chimes, and more. 

Join the thousands of Schober Organ builder - 
owners who live in every state of the Union. 
Often starting without technical or music skills, 
they have the time of their lives - first assem- 
bling, then learning to play the modern King of 
Instruments through our superlative instructions 
anc playing courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details) 

The ¿l'I e le? Organ Corp., Dent. RE -143 
43 West 61st Street, New York, N. Y. 10023 

r1 Please send me Schober Organ Catalog. 
Enclosed please find 51.00 for 12 -inch L.P. 
record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATF 71P 

Circle 68 on reader service card 

You'll never 
know 

how much 
good you 

can do until 
you do it. 

You can help 
pet orle. 

In tact. there's a 

crying nee.: for you. 

Your talents Your 
training. Your con- 
cerns They make you 
valuable to your 
business. They can 

make you priceless to 
your community 

It you can spare 

even a ten hours a 

week. call the 
Voluntary Action 
Center in your town. 
Or write:'"\iolunteer.. 
Washington, D.C. 
2 li 

It'll do you gcxd 
to see hors much 
good you can Jo. 

Volunteer. 
Illy National Center 
I, '1 \, 'hiatus A ti, o 

Punt ^enºdRc ~Anne pi 
b Ole M.en.vqCourcl 

312 FASCINATING PAGES ! 
A FLICK OF THE SWITCH 

new 1930-1950 book 
Re -live the great days of radio broadcast 
and the beginnings of TV -electronics. 

Browse through 1,000 pictures and int- 
eresting old ads. 

Discover the rewards of radio collecting 
and restoration. 

Own a First Edition of this valuable 
reference book. 

This new book includes broadcasting, home radio -TV, Ama- 
teur radio, World War II radio -electronics, the radioman, col- 
lecting and "how it works." S9.95 hard -cover, S6.95 handbook. 

Other valuable books are Vintage Radio (1887-1929) S7.95 
hard -cover, S5.95 handbook; Radio Collector's Guide (1921- 
1932) $4.95; 1927 Radio Encyclopedia S12.95 hard -cover, S9.95 
soft-cover; 1926-1938 Radio Diagrams, S7.00. Also, we'll fur- 
nish any pre -1951 diagram for S3.50. 10 -day return privileges. , 

Send today to Vintage Radio, Dep't R, Box 2045, Palos Verdes 
Peninsula, CA., 90274. Postage paid. Cal. residents add 6% tax. 

S 

S 

S 

TOTAL 
Name 
Address 
City St Zip 

FREE Radio Age Guide with each order FREE 

NEW VINTAGE RADIO BOOK 
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program which gines you 

in electronic circuit design 

CREE offers you a complete 

Bolle = e -level Electronic Design 

;horátory to speed your learning 

Electronic circuit design-source of all new development 
in the application of electronics to new products and 
services. Without this skill, we would be unable to monitor 
the heartbeat of men in space. Without it, the computer 
revolution would never have occurred. And we would have 
yet to see our first TV show. Yet, only CREI teaches 
electronic circuit design at home. 

ELECTRONIC CIRCUIT DESIGN 
A key skill which paces our nation's progress in count- 
less fields-from pollution control to satellite tracking 
to modern medicine to exploring the ocean's depths. 
And beyond. A skill which you must have to move to 
the top in advanced electronics. 

CREI programs open up 
new worlds of opportunity for you. 

In addition to electronic circuit design, CREI provides 
you with a full advanced electronics education in any of 
thirteen fields of specialization you choose. Communica- 
tions, computers, space operations, television, nuclear 
power, industrial electronics-to mention just a few of 
the career fields for which CREI training is qualifying. 
With such preparation, you will have the background for a 
career which can take you to the frontiers of the nation's 
most exciting new developments. And around the world. 

This free book can change your life. 
Send for it. 
If you are a high-school graduate (or 
equivalent) and have previous training or 
experience in electronics. then you are 
qualified to enroll in a CREI program to 
move you ahead in advanced electronics. 

Send now for our full -color, eighty page book on 
careers in advanced electronics. In it, you will find full 
facts on the exciting kinds of work which CREI pro- 
grams open up to you. And full facts on the compre- 
hensive courses of instruction, the strong personal 
help, and the professional laboratory equipment which 
CREI makes available to you. All at a surprisingly 
low tuition cost. 

aauae1ra 

EIBc6PaBíCS 

And when you have it, talk with your employer about it. 
Tell him you're considering enrolling with CREI. He'll 
undoubtedly be happy to know you are planning to 
increase your value to him. And he may offer to pay all or 
part of your tuition cost. Hundreds of employers and 
government agencies do. Large and small. Including some 
of the giants in electronics. If they are willing to pay for 
CREI training for their employees, you know it must 
be good. 
Send for Advanced Electronics today. You'll be glad 
you did. 

CREI Dept. E -1405F 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

Rush me your FREE book describing my opportu- 
nities in advanced electronics. I am a high school 
graduate. 

Name Age 

Address 

City State ZIP 

II you have previous training in electronics, check here 

Employed by 

Type of Present Work 

Veterans and servicemen, check here for G. I. Bill Information 

01101 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 
WASHINGTON, D.C. 20016 



DELUXE DIGITAL COLOR 

CONVERGENCE GENERATOR 

NOW AT A PRICE EVERYONE 
CAN AFFORD 

ROCK SOLID PATTERNS 

ALL IC COUNTDOWN CIRCUITS 

QUARTZ CRYSTAL OSCILLATORS 

2 FULL YEARS' WARRANTY 

7O AL COMM °ENERATpn 

a, 
DaW 93 Dots 

r 
N 

°per too 

MODEL $9995 

SG -200 
10 Patterns: Full & Gated Rainbow, 4 

Crosshatch, 4 Dot,Die Casted 1/e" Alu- 
minum Case. 

offal c-NVE4°ENCE 
GENERATOR" ' 

a 
aE ® iiii ® WTS 

Ole 
h CO MODEL1 --ice 150 

MODEL $ 7595 
SG -150 
10 Patterns: B&W Bars, White Field, 4 

Crosshatch, 4 Dot. 

I '3w` MODEL 
Elencn Electronics Inc. SG -100 

4. 

ONLY 

$5995 

2 Patterns: 20 x 16 Crosshatch, 320 
Dots, weight only 11 oz. 

FULL 15 DAYS MONEY 
BACK GUARANTEE 

See Your Distributor or Write: 

ELENCO ELECTRONICS INC. 
8144 W. North Ter., Niles, III. 60648 

312-564-0919 MODEL SG - 

El My check or money order enclosed. 

o COD-Add $2.50 mailing & handling. 

NAME 

ADDRESS 

CITY STATE ZIP 

DISTRIBUTORS' INQUIRIES INVITED 

Circle 69 on reader service curd 

NEW PRODUCTS 
(continued Jronl page 8/) 

tion 100 watts, intermodulation distortion at 
rated output maximum 0.1%, frequency re- 
sponse at 1 watt 8 to 25,000 Hz ± 

1 dB, power 
consumption 400 watts max. $1500.00. Size 
211/4 X 6% X 13. Weighs 42 lbs.-H. H. Scott, 
Inc., 111 Powdermill Rd., Maynard, MA 01754 

Circle 38 on reader service card 

AM-FM/STEREO CASSETTE PLAYER, the 
model CP650, is a complete ca rentertain- 
ment system with many convenience features. 
It offers a built-in AM-FM/Stereo radio, 
AM/FM slide bar selector, fast -forward con - 

trol, pushbutton cassette ejector, FM local - 
distant control, AM/FM indicator and stereo 
balance control. 

Pushbuttons provide finger-tip tuning of 
any five preselected AM or FM stations. Can 
be mounted in almost any dashboard without 
the need for any kits or alterations.-Audio- 
vox Corp., 150 Marcus Blvd., Hauppauge, NY 
11787 

Circle 39 on reader service card 

FM/AM STEREO TUNER, model TX -7500 
contains new internal circuit innovations for 
improved selectivity, sensitivity and stable 
stereo FM performance. Features include: 
4 -section variable capacitor and phase -linear 
FET in FM front end; 6 -stage limiter, three 
double -tuned phase -linear ceramic filters, 
monolithic IC with wide -band quadrature de- 
tector in FM IF section; phase -lock -loop 
stereo multiplex decoder; center -of -channel 
and signal strength meters; positive acting 
reed -relay FM muting circuit; switchable 
noise filter. 

"11 ' . 
Specifications: IHF sensitivity -1.9 µV, 50 

dB quieting -4 µV mono; 50 µV stereo, sig- 
nal-to-noise ratio: 73 dB mono; 68 dB stereo, 
total harmonic distortion: (1 kHz mono) 0.2%; 
1 kHz stereo) 0.3%; (10 kHz mono) 0.2% (10 
kHz stereo) 0.6%. Capture ratio 1 dB, selec- 
tivity 80 dB, stereo separation 40 dB (1 kHz); 
35 dB (50 Hz to 10 kHz). Image rejection 85 
dB, IF and spurious rejection 90 dB, AM sup- 
pression 55 dB and sub -carrier suppression 
65 dB. Muting threshold: 2.2 µV. Output level: 
(fixed) 650 mV; (variable) 50 mV to 1.5 V. 
Power requirements: 120 V 60 Hz, 20 watts. 
Dimensions: 167/2" wide by 57/e" high by 
143/e" deep. Net weight: 18 lbs. 2 oz. Price: 
$249.95. Case in walnut is $34.95 additional. 
-U.S. Pioneer Electronics, 75 Oxford Drive, 
Moonachie, NJ 07074 

Circle 40 on reader service card 

DIGITAL CLOCK/THERMOMETER, model ES 
142, displays 12- or 24 -hour time in six digits, 
and Fahrenheit or Celsius temperature in 
three digits, from -50°F to +150°F. Displays 
are planar gas discharge, .55 in. in height. 
Included is a temperature probe and 25 feet 
of cable. Any cable length up to 500 feet may 
be ordered. Unit is housed in an aluminum 

case with simulated walnut sides and sells 
for $225. The Thermometer may be purchased 
separately at a cost of $150. The part num- 
ber is ES 240.-ESE, 5051/2 Centinela Ave., 
Inglewood, CA 90302 

Circle 4! on reader service card 

POWER AMPLIFIER, model D -150A, replaces 
the earlier Crown D-150. Can drive any load 
safely, even those below 4 ohms. Unit has a 
power rating of 90 watts per channel into an 
8 -ohm load over a bandwidth of 1 Hz -20 
kHz, at a rated RMS sum total harmonic 
distortion of 0.05%. Front panel level control 
for each channel; on -off switch and pilot light. 
Rear panel stereo -mono switch permits user 
to change from stereo to mono with no inter- 
nal wiring changes. Output stages include 

- -a-y- - 
- ' 

class AB + B configuration. No quiescent 
bias current is used in the output transistors 
for better efficiency and wide band response. 

Specifications include: frequency re- 
sponse: ±0.1 dB from DC -20 kHz at 1 watt 
into 8 ohms; ±1 dB DC -100 kHz. At 1 kHz 
power output is 90 watts RMS into 8 ohms, 
per channel, both channels operating, 0.1% 
total harmonic distortion. Damping factor 
greater than 400. Output Impedance less than 
15 milliohms in series with less than 3 micro - 
henries. Input Sensitivity 1.19 volts ±2% for 
80 watts into 8 ohms.-Crown International, 
1718 W. Mishawaka Rd., Elkhart, IN 46514 

Circle 42 on reader service card 

FM DEVIATION MONITOR, the model 205D, 
measures peak carrier modulation deviation 
of 2 -way radio transmitters. Carrier frequency 
range 25-1000 MHz. Frequency deviation 
measurement is 5% of full-scale and is mea- 
sured on three deviation scales: 0-2.0 kHz 
(for tone squelch, etc.), 0-6.0 kHz (for upper 

1 01 o ' 

reading at 5 kHz) and 0-20.0 kHz (for wide - 
band modulation). The precision discrimi- 
nator is linear to 2% over a 100 kHz band- 
width. RF sensitivity is 15 mV or better to 
450 MHz. FM limiting holds to within 2% or 
less over a 100:1 range of input voltage. The 
205D operates from 12 VDC or 120 V, 50 to 
400 Hz. $525.-Lampkin Laboratories, Inc., 
PO Box 9048, Bradenton, FL 33506 

Circle 43 on reader service card 

ULTRASONIC CLEANERS for bench -top in- 
stallations are available in sizes ranging from 
11/2 to 8 quarts. The Ultra -Clean units are 
compact In design with the tank and gener- 



ator in one integrated unit. Automatic self - 
tuning maintains a uniform power level for 
rapid, thorough cleaning action. The stand- 

TI 

CLEAN 

and units operate from 120 VAC, to 60 Hz. Ac- 
cessories include self -suspending trays, 
baskets and covers. Prices start at $98 for 
the 11/2 quart model to $317 for the 8 -quart 
model.-Tooltronics, Inc., 710 Ivy St., Glen- 
dale, CA 91204 

Circle 44 on reader service card 

NOISE REDUCTION SYSTEM. The Autocor- 
relator model 1000 is an outboard unit that 
may be inserted into the tape -monitor path 
of almost any hi-fi system. It features noise 
reduction of up to 10 dB on any stereo 
source without high -frequency loss or the 
need for pre-encoding-a dynamic range - 
recovery system that selectively expands any 

- 

1 

program material 7.5 dB without audible ill- 
effect-a dynamic low-pass filter which re- 
moves low -frequency noise without affecting 
the program material. An additional tape - 
monitor circuit replaces the one occupied. 
Price $349. - Phase Linear, PO Box 1335, 
Lynnwood, WA 98036 

Circle 45 on reader service card 

STEREO PHONO PREAMP, designed without 
tone controls, is for use with an equalizer. 
Phono sensitivity is 10 mV for 1 volt output; 
47K input impedance, hum and noise 76 dB 
below 10 mV input. RIAA equalization ±0.5 

# 
_ 

AA.. 

dB. The high-level inputs (FM, AUX 1, AUX 2) 
are passive. Input impedance Is 50K without 
output load, 25K with 50K output load. Out- 
put impedance 0 to 12.5K, varies with volume 
control setting.-$74.95 kit; $99.95 wired.- 
Ace Audio Co., 25 Aberdeen Drive, Hunting- 
ton, NY 11743 
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The American 
Red Cross. 
The Good 
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th-á e audio 
amateur 

What a trip old Richard's Rhine 
journey could have become had he 
built his own mixers,900 watt amps, 
octave equalizers, 24 inch woofers, 
electronic crossovers, and home 
brew electrostatics. -Zounds what 
sounds! 

Ask our Rhine maidens for. details. 

AuAudio Peterborough, N. H. 

Ln e, tOg 034 58R 

Send for a free prospectus. 

Name 
Street 
City State 

Zip 
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Test Equip. Special Discount Prices 

` ; 

SENCORE 

TRANSISTOR RADIO 
atol type good, bad, broken. 1 50 
as-ts, potluck 1 

in TAPE RECORDER 
assorted tDes good. bed 400 
broken, as -1s. potluck 
200 ASST. Vs W RESISTORS 
Top Brands. Short Leads, loo 
Excellent Selection -.. .. 

75 -ASST % WATT RESISTORS 100 
stand, choice ohmage., some In 5% 

100 -ASST Vs WATT RESISTORS 100 
stand. choice ohmage., some In 5% 

70 -ASST I WATT RESISTORS 100 
stand, choice ohtoageº. some In 5% 

1--1 
35-ASST 2 WATT RESISTORS 100 
stand. choice ohmages, some in 52, 

50 -PRECISION RESISTORS 00 
asst. Ilse -price £50 less 100% _.._._ 1 
20 -ASSORTED WIREWOUND 100 
RESISTORS. 5. 10. 20 watt 

250 -ASST SOLDERING LUGS 00 
beat types and sizes 1 

250 -ASST WOOD SCREWS 100 
finest popular selection 
250 -Asst Sell Tapping SCREWS 100 

100 -ASST 6/32 SCREWS 100 
and 100-6/32 HEX NUTS.._. 

and 100-8/32 HEX NUTS 
100 

3 

100 -ASST 2/56 SCREWS 00 
end 100-2/56 HEX NUTS. 1 

1 -1100 
-ASST 4/40 SCREWS 105 

and 100-4/40 HEX NUTS.. .. 

L -1100 
-ASST 5/40 SCREWS 100 

and 100-5/40 HEX NUTS ... 

L -1500 
-ASSORTED RIVETS 100 

most useful selected sixes .. .. _ 

300 ASSORTED WASHERS 100 
most useful selected sizes . _. 

100 -ASST RUBBER BUMPERS 00 
for cabinet bottoms -other uses 1 

100 -Asst RUBBER GROMMETS 100 

MARKET SCOOP COLUMN 
4-ASSTD. PHILCO SWITCHES /59 

I -1 -PUSH -PUSH TYPE sieTV2- 
3-4, & Sig. Sue, With knobs latest 
type 

POWER 
TRANSFORMER 

(1T -4S) -110V Pr1.-12V See. 
Used in many transistor 
Power ºupptys 
COMPLETE CONVERGENCE 
ASSY -Inc Yoke. Board e 
Plug Co.. Adaptable 

395 to most 00° sets 
COLOR DELAY LINE-t',.ed 

169 
inIn 

.onss rotor sets in Silicon NPN HV TRANSISTOR 
RCA-SK-3021-11ep-240 
RCA -SE 3026-Otrp-241 

Transistor 
Specials -Your Choice 

SK3006, 81(3018. 0113020 100 
SWIM. SK3124 ea. 

Translator 
Specials -Your Choice 198 

81(3009, 5113024. 81(3040 in TACHOMETER 2V." So. Panel 
Meter 1-VDC. full scale 33 Ohm 200 
coil resistance 0-6000 It. P.M. 
I -CASSETTE type dynamic Mike 299 
with universal plugs -200 Ohms 

1-1 0-20 
I" PANEL METER 

0-20 db Scale - 

229 

100 aa. 

129 

2 

10('0'ond. GREYmint SPEAKER WIRE 200 

WAHL-CORDLE 
zip.S 101S 

SOusesER LD 
I-1 IRON Complete 1 lib Auto 1[95 

Charger -Fast Ileating-Copaet J 
5 -Audio Output TRANSFORM 00 
Sub -min for Trans Radios 1 
5-I.F. Coil TRANSFORMERS 00 

1-1456-kc for Transistor Radios 1 
6" UNIVERSAL SPEAKER 159 
Top quality Special buy EA. 
12" UNIVERSAL SPEAKER 189 

5 Top Quality . . Large Magnet 

10" PHILCO SPEAKER 995 
Top Challis Large Magnet 
8" UNIVERSAL SPEAKER- 299 
Large Magnet -Special Buy 

5" UNIVERSAL TWEETER 129 
I oz. Shgnel _ 

2./1"44" 'SPEAKER - Cr)e 
Special Buy 10 for $5 . EA. UJ 

L-14"56" 
"GUAM" It OHM SPK. 

Large magnet... Special BUY 179 
(10 for $15.00) -- 8" - HEAVY DUTY 10 02. 450 
SPEAKER Ceramic Type -8 Ohm 

I-6'49"Heavy Duly 10 or. Speaker 450 
Ceramic Tyne , 8 Ohm 3 -ELECTROLYTIC CON. 00 
DENSERS. 100/80/20 SIFT- 2 
300 Volts 

9 SPEAKER -7 WAY SELECTOR 100 
SWITCH Wall Mount 
7 TUBE AMFM STEREO 
AMPLIFIER CHASSIS. Com- 

1750 
pletelyassembled-AS IS needs 
slight adltstments 
110° TV DEFLECTION YOKE A95 
for all tsp. TV's Incl schematic 4 
"COMBINATION SPECIAL" et15 

RCA I Ito FLYBACK plu, v 
1104 DEFLECTION YOKE 

90° FLYBACK TRANSFORMER 995 
for all type TV's (Blk. & tVht. L 
90° TV DEFLECTION YOKE 395 
for all type TV's (Rik. & 45'ht. - 

70° FLYBACK TRANSFORMER 200 
for all type TV's (151k. & t5'hI. 

70° TV DFLECTION YOK 
for all typ ETV. (131k.& Wht... 200 

OLYMPIC& SHARP FLY. 
BACK fart N4FT592 Equiv. 
Stancar #110-408- 2" Thordarson MF0339 
90° COLOR YOKE For all 
Rectangular 19 to 25" 

195 Color CRT's 
70 COLORE YOKE O95 
For all round color CRT's O 

DELMONICO NIVICO COLOR 795 
FLYBACK Part íA20411-8 r in RCA 110° FLYBACK TRANS 195 
FORMER. For Bd. & Wht. ;eta -18KV-For all types TV's, inc. 

3 FOR em. 
inWNESTINGHOUSE FM TUNER 

0 
399 

Á4761-0151/0 1 Transistor 
WESTINGHOUSE FM TUNER 100 
(12DT8 Tube/ .. in UHF TUNER -Transistor Type 095 
Used In :l TV sets . L 

I-1G.E. 
UHF TUNER-TRANSI3 395 

TOR TYPE Model _85X4 
ADMIRAL TV TUNER 
Model #9.C393-1 (213A5 -41.J9) 

795 Slodel STv4C441-3 (Tranelatoel 

WELLS GARDNER TUNER Part 
795 Á7A 120-1 14057-211A7 Tubed 

1-1 Model 
TUNER (20K5.4LJ8) 

795 odel _ PIP 86,11 

PHILCO UHF/VHF TUNER 95 
Translstorlxed 9 
GE TV TU 
ET 86E196. NER (6GK5-681.81 5 

95 

inUNIVERSAL TV Antenna Back of 99 
tel mounting . S section rods 2 
BLUE LATERAL Magnet Asst. 179 
Replacement for most color TV's ti 5-100-2 WATT BIAS POTS 00 
Used In so Id state application 1 in COLOR CONVERGENCE Asst. 249 
Universal type -good for most sets 

COLORTV 
RECTIFIER -Used 195 

in moot color seta -6500 kv 3 for 1 
4 - TV ALIGNMENT TOOLS 100 
most useful assortment =1 1 
4 - TV ALIGNMENT TOOLS 149 
For Color TV #2 1 
6 - TV COLOR ALIGNMENT e)79 
TOOLS Most popular type L 
TV0 TWIN LN 00 
300 ohm 500- 

EAD-IST 

100-£1.50, 50' 1 

COAX CABLE RG59U (Black) 269 
250'-$10, 100'-34.50, 50' - 
5 -DUAL DIODE -MOST 
POPULAR TYPES Common 250 
cathode or Series connected 
CONVERGENCE RECTIFIER - 
For COLOR TV 4 Cell- 100 
Used in RCA-Mailedetc. 1 in TV DAMPER DIODE Single - 
Replace RCA part R 120818 ._ 52.29 
Dual-ItCA part 0135932 . $3.95 
COLOR POWER TRANS. in 
-Good for most sets 2611150 CRS 
List Price -£36.75 . _ U 6 -Top Brand Silicon RECT. 100 
I amp., 1000 NV _ 1--1u _ 
5-PNP TRANSISTOR 100 
general Purpose, TO -5 case __ 

25 -ASSORTED TRANSISTORS 100 
1-1big factory scoop -sold at -is ........ 

5-9 VOLT MOTORS 100 
Excellent for hobbyist _ 
2-10 

ELEmfd.CTROLYTIC CON O 1 00 
25 

ELECTROLYTIC CONDENSER 1 00 
300 mfd.-200V in 2-ELECTROLYTIC CONDENO. 100 
ERS 80/100/60 SIFD-160V 

200/30/4-nutdr35 VCOND 
100 

3-ELECTROLYTIC 
100 ,o H7 OOV. 50 mffd.5V .. 

1 00 

2 -ELECTROLYTIC COND 00 
40 mfd-500V, 40 mfd-400V . _ 1 
8 -MINI PILOT BULBS With 100 
8" Leads -6.3V 30MA (5000 tars) in 8-MINI PILOT BULBS 'Vith 12" 100 
Leads -6.3V. 1SOSIA (5000 Hrs.) 
32' -TEST PROD WIRE 100 

1-1 DELUXE QUALITY red & black 
10 -MINI ELECTROLYTIC Cpnd 00 in1 
For 'Transistor & miniature work 2b QuartzCrt 
For-Color most colorurst T V 

ys 
sets 351 9al.545 KC 109 S ASST GLOBAR VARISTOR 

Popular replacements for 100 
most COLOR TV 

UHF or VHF Mahlno Trns 100 
Simple Fool-prooftr Installationa 

IMMEDIATE DELIVERY , . , Scientific light packing for Safe delivery at minimum cost. Minimum Order $5.00 HANDY WAY TO ORDER ... Send check or money order, add extra for shipping. Lists of new offers will be returned in your order. 
Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N.Y. 10024 2j2L874 5600 
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BOOKSHELF SPEAKERS 
(continued from page 49) 

CIRCUIT DESIGN, INC. 
Div. of E&L Instruments 
P.O. Box 24 

Shelton, Conn. 06484 
Circle 72 on reader service card 

. UNIVERSAL 
ELECTRONIC 
INSTRUMENT 
DESIGN AND BUILD 
YOUR OWN 
ELECTRONIC 
INSTRUMENT 
IN HOURS, NOT DAYS! 
Think of it. No circuit board to 
assemble or solder; just push 
your electronic components 
into the SK -10; no panels to 
lay out and machine - simply 
mount your parts ... combine 
your design with the self- 
contained power supplies and 
you've got a finished 
Instrument. 
Available in 3 kit versions to 
meet your unique require- 
ments, it combines the SK -10 
socket with the UMP-01 
universal panel and gives the 
designer an instrument In 
1/10th the time it would take 
with custom instruments. 

From $50.00 to $85.00 de- 
pending on the power supplies 
you want. Write for free 
literature. 

ONE MARK AHEAD 
OF THE REST.... 

AU 

t'WNEgi 

MIS 

Master Chge/ 
B ank America rd 
Honored on 
Mail Orders 

CB 

PIONEER' 
SONY 

T EAC- 

CJ-2A1G 
-r hg -gain 

ADR Audio, one mark ahead of its 
competitors with the lowest prices of 
Famous Brand audio components, has 
now added complete CB & Video depts. 
All orders promptly shipped from the 
ADR warehouse in factory sealed car- 
tons, fully w arranteed, fully insured. 
Send for our special price quote & 
newest money saving catalogue. Its 
your move ... 

FOR IMMEDIATE QUOTE 
CALL (2021 723 6060 

A.D.R. AUDIO 
6200 CHILLUM PLACE N.W. 
WASHINGTON. D.C.20011 

LOOK FOR 

THE 

NOVEMBER 

ISSUE OF 

RADIO - 

ELECTRONICS 

AT YOUR 

NEWSDEALER 

OCT. 21 

sound that is lacking in the realistic concert hall qualities. 
Different types of high -frequency drivers produce different 

dispersion patterns. Remember, dispersion is a measure of the 
ability of a speaker to radiate sound energy in different directions. 
This includes both the vertical and horizontal directions. A dome 

30° 20° 10° 0° 10° 20° 30° T 
45dB 

OdB 
1 I 

35dB 
I I I 

30dB III 
25dB 
III 60"i/i í! OdB 

1 l 1 
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SUPERSCOPE 
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20 kHz 
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1 I I 

15dB 
t l l 
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5dB 
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70° 

80° 

90° 

TEMPEST 
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tweeter for example, will produce a symmetrical dispersion pat- 
tern while a horn tweeter will produce an unsymmetrical pattern 
-wider in one direction than the other. Due to space limitations, 
it is impossible to provide both (vertical and horizontal) sets of 
dispersion graphs. Always assume that the manufacturer has 
provided the widest dispersion graph if the direction is not speci- 
fied. 

Choose a speaker system with maximum dispersion. The more 
dispersion a speaker system has, the more realistic sounding it is. 
A speaker system with an excellent dispersion characteristic will 
be between 5 -dB to 10 -dB down from the on -axis output at 15 
kHz. Very few speaker systems achieve this dispersion. 

30° 20° 10° 0° 10° 20° 30° 
MODEL NS -670 ow - 

40° . y 40dB IWei 40° /.'. 35dB1 
50°4144"<"11 30dB I *.50° ' 25d8,b .4frts60°'/4.4i* 

20d6,,'+VII 60° 

70° , 15dB , , 
70° -k ̀  

10dB 1 .hÍ11/ 
BO i 1* °,,, 

5d6 , = 80° 

liti : \l Id1111.11111 
90° 

100 Hz -- 1 kHz 

5 kHz --- 15 kHz 

90° 

YAMAHA 

Frequency response and dispersion are important specifica- 
tions, but there's more. Next month, such specifications as distor- 
tion, linearity, efficiency, power handling capacity, maximum 
output and impedance will be discussed. A table listing these 
specifications-and others-from many manufacturers will be 
presented. 

And that's not all. The third and concluding part of the article 
covers listening tests, room acoustics and speaker placement. 

(continued next month) 

MATCHED PAIR OF FET'S 
After accidentally applying too ,ouch voltage to my FET 

VOM, the needle now pegs to the left in all positions except 
battery -check and DC current. 1 had trouble with this a 
while back, and the factory said it was a bad FET. What do 
you think?-E.D., Tappan, NY. 

I think you're right. I did the same thing to one of mine 
and blew one of the FET's. You'll probably have two, since 
this is almost certain to use a bridge circuit. I got a matched 
pair of FET's and fixed mine. 
Now, you can get "dual FET's"; these are in the same 

case and isolated from each other. They're made on the 
same substrate so that they almost have to match charac- 
teristics. I do not mean the dual -gate type FET, but two 
FET's in one package. Incidentally, if you can't locate this, 
RCA's SK -3116 FET's match very well, on testing. 

PURPLE AND GREEN SCREEN 
The screen of this RCA CTC-38 has a purple band about 

5 inches wide and the rest of it is green. Voltages al! seem 
to check out. Picture tube OK. Where do I go from here?- 
C.13., Bronx, NY. 

Check No. 1. Turn the color control off. If this is a 
permanent thing, start checking some bypass and filter ca- 
pacitors. Most likely cause would be some kind of screw- 
ball feedback through the demodulators or bandpass ampli- 
fiers. Check that electrolytic on the +140 volt line. Scope 
points that are bypassed. If you see anything there, check 
the bypass. 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY, 

-fir f. 
Earn Your 

DEGREE 

a 

by correspondence, while continuing your pres- 
ent job. No commuting to class. Study at your 
own pace. Learn from complete and explicit 
lesson materials, with additional assistance from 
our home study instructors. Advance as fast as 
you wish, but take all the time you need to master 
each topic. Profit from, and enjoy, the advantages 
of independent study. 

The Grantham correspondence degree program 
in electronics is comprehensive. It begins with 
basics, written in very simple language, and 
continues through the B.S.E.E. degree level. 
Throughout the entire program, heavy empha- 
sis is placed on clear explanations written in great 
detail, progressing from the simple to the com- 
plex, in easy steps. 

Our free bulletin gives complete details on the 
curriculum, the degrees awarded, the require- 
ments for each degree, and how to enroll. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (213) 477-1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r Grantham School of Engineering RE 10-75 
2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City 
L 

State Zip 
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Engineers 
rely on 

Data Precision DMM's. 
Now you can too. 

At Affordable Prices 
Data Precision multimeters have been on the job 

and in the field with design engineers and technicians 
for a long time. 

When reliable measurements are needed... 
they are proven performers. 

A Full Range, 5-Function,4# 
Digit Portable Multhneter. 

r 

ír. 

I -19999 
" 

_r- 

Model 245 is the smallest, lightest, and most accu- 
rate 41/2 digit portable DMM you can buy. 

It's rugged. Dependable. Precise. 
Model 245 measures DC and AC current, DC and 

AC volts, and resistance with .005% resolution and 
a basic accuracy of +.05%. 

It features a bright .33" display, autopolarity, 
auto -decimal positioning, rechargeable battery or line 
operation, fused probes, carrying case and one year 
warranty. 

A Full Range, 5-'Function,31/2 
Digit Multhneter. 

, d.a,,. ,..., ,11511»1115. 

IBfSB : . 
l 

$18900 
Competitively priced to its analog equivalent, the 

Model 134 is 5 to 10 times more accurate and it is 

convenient, readable and free from operator error. 
Model 134 measures DC volts, AC volts, DC cur- 

rent, AC current and resistance with a basic accuracy 
of +0.2% through a total of 22 range scales. 

It features auto -decimal positioning, autopolarity, 
100% overranging, and a full '/2 inch, bright, easy -to- 
read display, fused probes and one year warranty. 

Contact Data Precision or the Data Precision represent- 
ative nearest you. Data Precision Corporation Audubon 
Road Wakefield, MA 01880, Phone (617) 246-1600 

WATA PRECISION 
...years ahead 

new lit 

All booklets, catalogs, charts, data sheets and 
other literature listed here with a Reader Service 
number are tree. Use the Reader Service 
Card inside the back cover. 

CREATIVE COMPUTING, a new magazine that looks at the effect of 
the computer on privacy, automation and jobs, medical care, pollu- 
tion control, space exploration and people in general. In education, 
it treats computers as tools for teaching math, science, english and 
social studies. An emphasis on classroom activities contains book 
reviews, games, puzzles, fiction, poetry, cartoons and humor. Pub- 
lished bi-monthly, subscriptions $8.00 a year, $6.00 for students. 
Sample copy, $1.00.-Creative Computing, P.O. Box 789M, Morris- 
town, NJ 07960. 

ELECTRICAL PRODUCTS, in this 1975 mail order catalog, items range 
from tool connector boxes to stripping tools, insulated terminals and 
splices, connectors of several varieties, indicator lamps, cable straps, 
cable cutters and much, much more. A 24 -page catalog by a com- 
pany new to the mail order business.-AMP Special Industries, 
Valley Forge, PA 19482. 

Circle 47 on reader service card 

TAPE PLAYER PARTS CATALOG #5. A 48 -page catalog devoted 
exclusively to tape player parts. Lists a full line of tape player parts 
for almost all manufacturers and the illustrated parts section enables 
the user to select the parts he needs quickly. The only one of its 
kind that we know of and is available only from PTS Electronics, Inc. 
Copies are available from all branches for $2.00 each.-PTS Elec- 
tronics, Inc., P.O. Box 272, Bloomington, IN 47401. 
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R -E LAB TEST REPORT 
(continued from page 40) 

right channel. (Later, the channels on the record are reversed.) 
Even without a sound -level meter, you can compare the level 
heard as each third -octave is played against the reference tone 
and move the levers, one at a time, until equal apparent volume 
is heard. If you do own (or can borrow) a sound -level meter, you 
can disregard the reference tone (by rotating your balance con- 
trol so that you hear only the pink noise bands, octave by octave) 
and move the levers until the sound level meters reads the same 
for each octave on the recording. Using either method, we were 
able to complete the entire job (both channels) in under twenty 
minutes. Surprisingly, using the simpler method with no test 
equipment, our results were within 2 dB of the settings obtained 
using a sound -level meter. In our case, we were using fairly small 
speaker systems which are known to roll off below about 50 Hz, 
and sure enough, our final settings on the RP -2212 confirmed 
this fact. The 20/40 lever ended up at +6, while the 40/80 lever 
was set to +2. Room acoustics accounted for some of our other 
octave by octave settings which ranged from +3 dB to -4 dB. 
Since the R1'2212 is equipped with a bypass feature (both equal- 
ize buttons in the our position) it is a simple matter to compare 
equalized with unequalized results. 

Insertion of the RP2212 into our listening system introduced 
absolutely no degradation of signal-to-noise ratio. Our measure- 
ment of S/N for the RP -2212 itself was -96 dB referred to a 
I volt input and output, quite a bit better than claimed, and 
certainly better than the limitations imposed by our phono sys- 
tem and our other components. 

An overall product analysis of the Soundcraftsmen RP2212 
equalizer, together with our summary comments, appears in 
Table I. R -E 
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V\\\-\\ 
5`s 

endeco 
soldering & 
desoldering 
equipment 

SOLDERING .-. 
IRONSy 

r 

Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 

DESOLDERING 
IRONS 

Pencil style. Safety light. Some operate at 40w, idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords. 

e 

SOLDERING & 
DESOLDERING 

KITS 

Everything needed 
to solder or de - 

solder or both. All 
in a handy lifetime metal 

box with hasp. 

See your distributor or write... 

Enterprise Development Corp. 
5127 E. 65th St. Indianapolis IN 46220 

PHONE (317) 251-1231 
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09\\11 
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Qas \ 
Ste C°1 Ireo, oeaker 

, Ft. 
Photo Cells and 
thousands of 

other 
Electronic 

Parts. Send for 

FREE 
Catatoo 

.W... . ELECTRONIC DISTRIBUTORS INC. 
Dept. TA -2, 4900 Elston . Chicago, III. 60630 . RUSH CATALOG 
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TROUBLESHOOTING 
(continued from page 68) 

voltage reading, while still hooked up to 
the pix tube. The raster will be out and 
the high -voltage will be zero or very low. 
Service-swich test helps here too, since it 
takes much less beam current to make 
three lines than a full raster. Confirm by 
disconnecting the high -voltage lead and 
measuring. 

Contrast problems 
If the picture has ample brightness, 

very good fine -detail but is pale and 
washed-out looking, you have poor con- 
trast. First step, check to see if the CON- 
TRAST control has any effect at all. If it 
does not, the big capacitor on the video 
output cathode is probably open. This, of 
course, can be intermittent since it is a 

low -voltage electrolytic. 
The picture is pale but the CONTRAST 

control does have a reaction. This shows 
a loss of video gain in one or more of the 
stages. The video signal doesn't have 
enough amplitude to cut the beam off com- 
pletely and give you good blacks. Quick - 
check: feed an audio signal into the input 
of the video amplifier stage and make 
signal -tracing tests through the whole cir- 
cuit with a scope. You do not have to 
have a calibrated scope: just look for a 
stage where you have a good input and 
less output than input. (Look out for 
cathode -followers!) Check peak -to -peak 
amplitude of the video detector output 
signal. This kind of problem can also be 
due to AGC trouble, weak IF tubes, etc. 

The picture is weak, the CONTRAST con- 
trol reacts and there is horizontal smear- 
ing. This type of trouble can be caused by 
an open peaking coil somewhere in the 
video amplifier. If it is in the grid or input 
circuits, the DC voltages won't be too 
badly upset but the loss of fine detail will 
be very obvious. (Use a vertical lines pat- 
tern from a bar -dot generator, etc.) 

Delay line problems 
The delay line used in these sets is sim- 

ple, and causes few problems. If the coil 
should open, you'll lose the video. If it has 
been replaced by the wrong part, you may 
see two or three very sharp "rings" just to 
the right of any sharp vertical lines in the 
picture. Always use an oscilloscope to 
check delay lines. The video signal in and 
out should be the same amplitude. 

Oddball problems 
We can have "picture problems" in a 

video amplifier which is working per- 
fectly. This sounds odd, but it's true. The 
troubles will he due to something that is 
being fed into the video stages, upsetting 
the picture. The most common of these is 
in the blanking circuits. 

Other faults in blanking circuits can 
cause the normal blanking pulse to be 
distorted. For example, they may be flat- 
tened and widened. This will make it 
"hang over" into the picture. This usually 
blanks out part of the picture on the left. 
Look for leaking capacitors or diodes, and 
resistors which have drifted off -value, thus 
changing the time -constants. R -E 

OPT* 
The BES . 

of ALL Ign'' 

. 

\ 
Never wears out or needs any Ma 

~1111111L.C 
dL 

gives you Maximum 
with continuous PEAK PERFORMANCE 

...while reducing Maintenance 
and Operating Costs! fir, * The Allison OPTO -ELECTRIC System eliminates the Points 

and Condenser, replacing them with an OPTO -ELECTRONIC 

TRIGGER, using a Light -Emitting Diode and Photo transistor 
The System operates on a beam of Light. As there are NO 

moving parts in rubbing Contact Friction -wear is completely 
eliminated Timing adlustments are PERMANENT. 

Goes 40 -Times more Timing accuracy than ANY system 
using Mechanical Breaker -P rirs' UNLIMITED RPM! 
"Electronically -Controlled" DWELL automatically supplies 
HIGHEST Performance at both Low and High speeds Spark 
strength does not tall off at high RPM POSITIVE SPARK 
helps eliminate Misfire for faster acceleration and improved 
Engine Performance Sparkplugs LAST 310 10 -Times LONGER. 

Easier Starting under any conditions Smoother running... 
(NO TIMING FLUCTUATION as with Magnetic Impulse Units) 

All S)LID-STATE Components UNAFFECTED By Temperature. 
Moisture. or Vibration! Only Highest grade materials used 
Guarantees you Solid. Dependable Performance! 

PERFECT TIMING INCREASES Engine Efficiency and Gas 
Mileage SAVES Precious Fuel! Allison gives you MAXIMUM 
Engine Efficiency 100%0l the Time and that 5 the name of 
the game for the BEST in GAS MILEAGE AND ECONOMY 

* Perfect Timing and Dwell never change. 
Pays for itself' Eliminates ignition Tune -Ups forever' 

"INFINITE LIFE" Once installed Never needs replacing! 

PROVEN RELIABILITY! 
rr- Each Unit Tested to 15,000 RPM. 

Road and Race Proven. 
(Opto -Electric Systems won at 

IHDY Two years in a row!) 

You CAN install the ALLISON System in ALL 

the U S made & Foreign Cars' (4. 6. or 8 -Cylinder) 

"EPSIEST-TO-INSTALL" UNIT ON THE MARKET. 
(Not necessary to dismantle Distributor as with other systems) 

* II you want the BEST. and SAVE! This is IT! 

ORDER with CONFIDENCE... 

SATISFACTION GUARANTEED 
or Full Refund 

10 -YEAR FACTORY WARRANTY! 
(Free Repair u Repiacement) 

Send Check or M 0 

Only $4995 
COMPLETE. 

that s EVERYTHING' 
including 

Postage & Insurance 

State Make Year. Engine Size eaht Res al'. ',o1 * (So New...it's Sold ONLY FROM FACTORY DIRECT). 

You may use your MASTER CHARGE or BANKAMERICARD. 
Send us I t 1 Your Number 121 Interbank No 131 Ens Date 

* Before buying any other Type ignition system 

Send Postcard for our FREE BROCHURE. * If you have already installed a C -D ignition system. 
Modernize and Increase its Efficiency... 

CONVERT YOUR "CD" UNIT TO BREAKERLESS! 
Opto -Electric "TRIGGER UNIT"...Only '34.95 

al Our BEST Salesmen are the users of our ALLISON System' 

!,is .,. America's Oldest and Largest Mfg. of '^ n'" Opto -Electronic Ignition Systems. 

ALLISON 
AUTOMOTIVE COMPANY 

1267-L, East EDNA PL., COVINA, CAL. 91722 
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A Government FCC License can 
help you qualify for an exciting, 
rewarding career in ELECTRONICS, 
the Science of the Seventies. 
Read how you can prepare at home 
in your spare time to pass the 
FCC Licensing examination. 
If you're out to bag a better job in Electronics, a Govern- 

ment FCC License can give you a shot at job oppor- 
tunities with real futures. 

According to the U.S. Office of Education Bulletin 
(4th Edition) : "The demand for people with technical 
skills is growing twice as fast as for any other group, 
while jobs for the untrained are rapidly disappearing." 
There are new openings every year in many different 
industries for electronics specialists. And you don't 
need a college education to qualify. 

But you do need knowledge ... knowledge of elec- 
tronics fundamentals. And one of the nationally accepted 
methods of measuring this knowledge . .. is the licensing 
program of the FCC (Federal Communications 
Commission). 

Importance of an FCC License 
and CIE's Warranty of Success 

If you want to work in commercial broadcasting ... tele- 
vision or AM or FM broadcasting ... as a broadcast 
engineer, federal law requires you to have a First Class 
Radiotelephone License. Or if you plan to operate or to 
maintain mobile two-way communications systems, micro- 
wave relay stations or radar and signaling devices, a Sec- 
ond Class FCC License is required. 

But even if you aren't planning a career which involves 
radio transmission of any kind, an FCC "ticket" is valu- 
able to have as Government certification of certain tech- 
nical skills. It's a job credential recognized by some 
employers as evidence that you really know your stuff. 

So why doesn't everyone who wants a good job in Elec- 
tronics get an FCC License? 

It's not that simple. To get an FCC License, you must 
pass a Government licensing exam. 

A good way to prepare for your FCC License exam is 
to take one of the CIE career courses which include FCC 
License preparation. We are confident you can success- 
fully earn your license, if you're willing to put forth an 
effort, because the vast majority of CIE students have. 
In fact, based on continuing surveys, close to 9 out of 10 
CIE graduates have passed their FCC exams! 

That's why we can offer this time -tested Warranty of 
Success: when you successfully complete any CIE career 
course which includes FCC License preparation, you will 
be able to pass the Government FCC Examination for 
the License for which the course prepared you or you will 
be entitled to a full refund of an amount equal to the cash 
price of tuition for CIE's Course No. 3, "First Class FCC 
License," in effect at the time you enrolled. This warranty 
is good from the date you enroll until the last date allowed 
for completion of your course. 

CIE HAS CAREER COURSES THAT 
INCLUDE "HANDS ON" TRAINING 

ELECTRONICS TECHNOLOGY with LABORATORY 
Courses ... takes beginner from fundamentals to skills re- 
quired of technician or engineering assistant. Includes Experi- 
mental Electronics Laboratory for "hands on" training. 
COLOR TV MAINTENANCE and REPAIR... several CIE 
courses combine electronics theory with the actual construc- 
tion, testing and troubleshooting a big screen, stolid state 
color TV. 

With CIE you learn at home 
With CIE, you learn in your spare time at home ... or 
wherever else is convenient. No classroom time, ever. No 
one to make you go too fast ... or too slow. With CIE's 
Auto -Programmed® Lessons you'll pick up facts, figures, 
and electronics theories you may have considered "com- 
plicated" ... even if you've had trouble studying before. 

You can have attractive job opportunities 
There have already been many exciting developments and 
breakthroughs in Electronics and some people might 
assume there will be no new frontiers ... no new worlds 
to conquer. Not so. 

Electronics is still growing. In nearly every one of the 
new and exciting fields of the Seventies you find elec- 
tronics skills and knowledge in demand. Computers and 
data processing. Air traffic control. Medical technology. 
Pollution control. Broadcasting and communications. 
Once you have the solid technical background you need, 
you can practically choose the career field you want .. 
work for a big corporation, a small company or even go 
into business for yourself. 

Yes, Electronics can be the door to a whole new world 
of career opportunities for you. And CIE training can be 
your key. 

Send for FREE school catalog 
Discover the opportunities open to people with electronics 
training. Learn how CIE career courses can help you build 
new skills and knowledge and prepare you for a meaning- 
ful, rewarding career. We have courses for the beginner, 
for the hobbyist, for the electronics technician, and for 
the electronics engineer. Whether you are just starting out 
in Electronics or are a college -trained engineer in need of 
updating (or anywhere in between), CIE has a course 
designed for you. 

Send today for our FREE school catalog and complete 
package of career information. For your convenience, we 
will try to have a representative call to assist in course se- 
lection. Mail reply card or coupon to CIE ... or write: 
Cleveland Institute of Electronics, Inc., 1776 East 17th 
Street, Cleveland, Ohio 44114. Do it TODAY. 

APPROVED UNDER G. I. BILL 
All CIE career courses are approved for educational 
benefits under the G.I. Bill. If you are a Veteran or 
in service now, check box for G.I. Bill information. 

CIECleveland Institute 
of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

r 
Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 
Please send me your FREE school catalog and career in- 
formation package today. 
I am especially interested in: 

Electronics Technician Industrial Electronics 
FCC License Preparation O Electronics Engineering 
Color TV Maintenance Other 
Mobile Communications 

Print Name 

Address Apt. 

City 

State Zip Age 

Check box for G.I. Bill information. 
Veteran On Active Duty RE -59 L J 
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FOR TIGHT / 
SPOTS! 

11, 

18° 
Working 
Arc 

POST 
PAID 

Send Check 
Or Money Order to ... DURHAM, CONNECTICUT 06422 Dept. RE -10 
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CHAP AN 
Midget RATCHET SET 

plus ADAPTERS 

Seventeen different interchangeable adapt- 
ers with a screwdriver attachment and 
extension, plus the world's mightiest 
MIDGET RATCHET in a compact 4" x 6" 
steel case. The strength of this twenty 
tooth stainless steel ratchet far exceeds 
torque standards set by military specifi- 
cations. Requiring only an 18° working 
arc, reverse action is obtained by simply 
turning the ratchet over. Kit includes 12 
Allen Hex Adapters from .050" to 
2 popular Philips sizes (#1 and #2), 2 
Slotted Head sizes (%" and %"), plus a 

%" Square Drive for use with standard 
sockets. 

Only $13.60 
Send Check 

or Money Order 

POCKET SIZE 
NO. 6320 KIT 

THE CHAPMAN MANUFACTURING COMPANY 

FREE 
'75 CATALOG 

Fast... Flameless 
CONCENTRATED HEAT 

up to 1000°F. 

HEAT -81.0 UNS 

CONCENTRATED 
HEAT 

Up to 1000°F. . 
kq hat , Ftame 

MnLWAVKle 

MILWAUKEE 

.. 

HEAT-BLO GUN 
The Heat Gun of a Thousand Uses 

A model for every need ranging from 150° to 1000°F., 
without an open flame. Safe and easy to operate...use 
wherever concentrated heat is needed. Fingertip switch 
control permits operator to aim heat right at desired 
point. Temperature can be varied by air intake adjust- 
ment. Also blows cold air when desired. 

MEETS DOZENS OF NEEDS in laboratory and on production 
lines...softens plastics...dries paint, glue or photo prints...thaws 
...defrosts... heat seals...does blister packs... preheats for welding 
or soldering...desoldering...excellent for softening, repairing and 
retexturing molded plastics...shrinks vinyl to fit upholstery. 

Sturdy adjustable metal stand permits positioning 
on bench or machine, on assembly lines, etc. 

MILWAUKEE LOCK & MFG. CO. 
5078 N. 37TH STREET MILWAUKEE, WIS. 53209 
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reader questions 

LOSS OF VERTICAL SWEEP 
I replaced a Gad 820 -ohm,, vertical output tube cathode 

resistor in this CTC25 RCA, and fixed the complaint of loss 
of vertical sweep. (I thought.) After about 30 minutes of 
cooking, out went the same resistor! The raster and sound 
went with it this time. After waiting a while, I turned it on 
again. Same thing, about half vertical sweep and the 820 - 
ohm, resistor was burned up. This happened on the set, 
and also on my test -jig. I'm baffled. Any suggestions?-A.C., 
Cleveland, OH. 

Thanks to the test -jig, you've eliminated the yoke, etc. 
Let's see. Something is causing the 6GF7 tube to draw too 
much current (or is it?) With a new tube, a short isn't too 
likely. So let us look elsewhere. 

Follow the 6GF7 cathode circuit; it goes through the 
820 -ohm resistor, and also through a pair of resistors 
which are connected to the suppressor grid of the 6JE6 
horizontal output tube. (This is done to feed a little positive 
voltage to this grid to get rid of UHF snivets.) 

These are, of course, a part of the vertical output tube's 
cathode circuit. However! If you have an intermittent short 
is the 6JE6, this can burn up the 820 -ohm resistor in the 
vertical. So, you lose vertical sweep. Your loss of raster 
and sound could be trying to tell us this is the cause. Try a 
new 6JE6. This has been known to happen. 

PM MAGNET FOR TAPE ERASE? 
I tore up an old electric generator and found a couple 

of big magnets. These are powerful enough to fully erase a 

10 .4" reel of recording tape. Ito you think this method will 
hurt anything?-R.C., Baltimore; MD. 

I really don't think so. After all, there are gtiite a few 
small tape recorders which use a little PM magnet as the 
erase head, and others that use an electromagnetic head 
with a DC supply. Can't see any difference. 

WHY WAS THE GRID VOLTAGE NORMAL? 
I wrote you a short while ago about a problem with a 

Sylvania D0-5-1. The horizontal output grid was approxi- 
mately 20 volts positive, with all of the resulting symptoms 
that this causes. I strongly suspected the regulator stage, 
6CL8, but I had checked everything in the plate and cathode 
of that stage. Also checked the few components in the grid 
circuit of the 42KN6 all to no avail. I didn't go into the 
grid circuit of the regulator, since I had +18 volts DC 
and the 50 -volt P -P proper waveform on the grid. 

Sounds like the grid cricuit is fine, doesn't it? WRONG! 
Anyway, I followed your suggestions of checking X3, the 
resistors in the 42KN6 grid circuit, etc. Still had the same 
problem.I was stumped. Then, I sat down and thought. 
As a last resort, I'd go into the grid circuit of the 6CL8 
regulator. There it was. 

Resistor R119, 270K 5%, had increased to 300K. Re- 
sistor R120, 27K up to 29K, and R121, 3.9 megohms was up 
to 7 megohms. 

Change these three resistors, and the set works fine. What 
confused me from the start was the fact that I did have 
+1 8 volts on the grid of the regulator. Well within the 
ballpark. The proper waveform was there, but a little high; 
50 volts when it should have been 34 V P -P. 

So I thought I'd take time to give you some field feed- 
back on this weird problem and let you know what it was. 
I still have one question. I'd like to find out why the grid 
voltage of the regulator was so close to normal.-Mike Mc- 
Daniel, Patrick AFB, FL. 

(So would I, Mike. If any of our readers know, let me 
know.) R -E 



next month 

NOVEMBER 1975 

Build A Portable Electronic Music 
Synthesizer 

Circuit boards and solid state electronics 
make it easy to build. The effects it can 
create are superb. 

Make Your Calculator Into A Stopwatch 

Add-on circuit can turn a calculator into a 
precision timer. 

Square Waves And Audio Testing 

You've got to know what you're doing be- 
fore you can make accurate measure- 
ments. 

All About Probes 

The right probe matched to right test in- 
strument makes a powerful combination. 
See what's available and how to use it. 

Screen -Read Board 

Use it with TV Typewriter II. 

PLUS 

Step -By -Step Troubleshooting Charts 

Jack Darr's Service Clinic 
State -Of -Solid -State 

Accuracy like- a VTVM:.. 
Convenience like a VOM... 
NEW BATTERY -OPERATED .FET 

OLID-STATE VOLT -OHMMETER #116 
Easy -to -build KIT 

$36 .90 =116K 

Factory -Wired &Tested 

$ 49 49 =116W 

Now you can get all the benefits of a 

VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm-vp, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 
Compare these valuable features: 

High Impedance low loading: 11 meg- 
ohms input or, DC, 1 megohm on AC 
500 -times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
versatility: 1 P -P AC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
0-1.2, 12,120, 1200V; 4 DC voltage ranges: 
0-1.2, 12, 120, 1200V; 4 Resistance ranges: 
0-1K, 0-100K, 0-10 meg., 0-1000 meg.; 
4DB ranges: -24 to +56DB. 
Sensitive easy -to -read 41/2" 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High -impact Bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step-by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 51/4"H x 
63/4"W a 27/e"D. 3 lbs. 

1 i ro1 

Send FREE catalog of complete EMC line 
and name of nearest distributor. 

RE -10 
Name 

Address 

City 

State lip 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, N.Y. 10012 

r 
1 
1 
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You 
can study 

FM 
two - way 

radio 
at 

home! 
Thousands have increased their knowledge of FM 
two-way radio through the MTI home -study courses. 
Now, newly revised and better than ever! 

Cut me in, send free information. (No salesman will 
call) 

Name 
Address 

Code 
G I am a Veteran [ 1 I am a serviceman on active duty 

MT/ 
Formerly 

MOTOROLA TRAINING INSTITUTE 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 
1 

1 n 

College Hill Road, Summerdale, Pennsylvania 17093 - r3s, 

Ila m m iu m m m MI I= ME m 
V 

Circle 105 on reader service card 
97 



NEW KITS ! NEW KITS ! 

JAMES ELECTRONICS 
P.O 80K 822 BELMONT. CALIFORNIA 94002 

(415) 592 8097 

DIGITAL VOLTMETER 

' Thn n. 39.61.12 volt Dgdal voltmne, 
with a .5%tlull Kale accuracy. II ,s hated 

u wound 1 Sikes,. 10110. 10111 DVM 
101.0 set. The voltmeter uses MAST maestro. 

° b 1.3" n,ºnl to prow. a highly 'cadet. do' 
Play. The unit rezones In. loltow,ng supply 
voltages, 17. -12, 5. The unit comes 
Bete o Ma,ld the 
Mowed alhec ell, that eta compote OVM 
lest Rowe, tuosly. 

$39.95 Per Kit 

LOGIC PROBE 

The Loge. Prone d n for to 
most degwesdnenro ouble whoop, 
topic la I TTL, OIL, RTC. CMOS 11 

deem tMIRowel d needs to openne directly 
00 of the anent uncle, test. draw, a ,cant 
10 coil ma.. It t1., a MANS readout to 
,nd,ute any al In. tolloveinº state, by these S 1.7; f symbol,' 11411-1 11061-o 1PUISEI-P. The 

-I Prone can detect ngh frequency pulses e ' 
45 MIN. It can't he used M MOS levels o, 
enmd damage well result. 

$9.95 Per Kit 

DIGITAL COUNTER 
This r C 4 d.º.l counter unit *Inch well 
count 0.0up to 9999 and provide an over 

1 flow pose. II n baud around Inc MANS 
MK5007 debl monte, chip. The unit per- 
tarns the followerº ,unebnns Count Input, 

. RESET. Lam. Overflow The counter Doe, 

o 
o 250 4110n 0 The counter an meal 

° lobe used at frequency count*, where 
componentsthe Only needed would be 

0 limehne, divider chant and pee The umt 
moor., 5V, and -12V The unit mrnes 
complete a shown o the Ie,t less power 
SuPPIY 

$29.95 Per Kit 

ONE KILOBYTE RANDOM ACCESS MEMORY 

Ti,,, mernory card is tor IIN moo 
universal um, Thal an Ile used on Mmes. any 
mrpocomputer m a NOMEBREW to an 

ALTAIR 8800 It uses an array 01210214. 
I oath< random aeons mentor" to produce 
. 1024. 8 memo, comp,at watt Most 
eodad ours Pie 
everything from me tut=, low nose C.., 
Igpea war to fire grahN idea wore soc.m. 
to nt 2102's. We"en a it., 
deagra , and lantulomn bypass capecdn 

$69.95 Per Kit 

5 VOLT 1 AMP T2 L SUPPLY 

5 VOLT 1 AMP 
TT L SUPPLY 

Tim o a standard TTL own* sumo/u I 

3 Segue IC lo e - well Known L6130L6130911tm 
po.de a sold I AMP 01 no n,n1 a 5 volts, 
We 1 

e 

thongs e r goo by 
. wording everything you need in one paca. 

ape, including the nodes.,e fag only 

$9.95 Per Kit 

PLASTIC INSTRUMENT CASE 

These c e fire quality 0001 nu by a L. 
G., man manufacturing 

de 

nufacturing firm wind, let tome ha 
d,memepw of our DUO and COUNTER 4r 

d. for oAver 
halterev E.,no.,t for many other °protects 

as well Dimensions 2- 3 166" . %PP' 

$5.95 Per Case 
Satisfaction Guaranteed. $5.00 Min. Order, U.S. Funds. 
Add $1.25 for Postage - Write for FREE 19755 Catalog 
California Residents - Add 6% Sales Tax 

111 DES 
P.O. BOX 822, BELMONT, CA. 94002 

PHONE ORDERS - (415) 592-8097 

cir 
c - er 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or services). $1.40 per word . minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85( per word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additionalbold face (not available as all caps) at 10c per word. Payment must accompany all ads except those placed by accredited advertising agencies. 10% discount on 12 consecutive insertions, 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 
ELECTRONIC assembly business. Big profits. 
Start home, spare time. Investment, knowl- 
edge, experience unnecessary. Free litera- 
ture from: BARIA, Box 248BX, Walnut Creek, 
CA 94597 

OWN YOUR OWN PICTURE 
TUBE REBUILOING BUSINESS 

With Lakeside Industries 
re -building equlpmenl 
you can rebuild any pie. 
lure tube' 
For complete details 
send name, address, ZIP 
Code to 
LAKESIDE INDUSTRIES 
3520 W uliereon Ave. 
Chtcayp, III. 60647 
Rhone, S1 5.342.1399 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, 
WV 26415 
DESIGN your own power supply and regu- 
lator circuits. Twenty pages of circuit analysis 
and design examples. 81/2 X 11, $2.00. 
HUTCHINSON, 10818 -RES Brentway, Hous- 
ton, TX 77070 
BROADCAST station: Start your own. Get 
free tapes, records. Become a disc jockey. 
Complete details free. EGW, Box 5516-FK, 
Walnut Creek, CA 94596 

F.C.C. EXAM MANUAL 
PASS FCC EXAMS! Memorize, uudy-Testa. 
Answers for FCC 1,t and 2nd nos, Eodio. 
telephone ',nerve,. Newry revised multiple 
duke questions dnd diagrams lee" all 
orem tested in FCC exams, plat Seu.stady 
Ability Teti. $9.91 postpaid. Money. 

bask guaraorm. i'w 
COMMAND PRODUCTIONS P.O. BOX 76348 E 

RADIO ENGINEERING DIY. SAN FRANCISCO, CAL. 94176 

UNDERSTAND digital electronics - calcula- 
tors, microprocessors, computers. New pro- 
grammed learning courses. Design of Digital 
Systems, 6 volumes, only $14.95. Digital Com- 
puter Logic, 4 volumes, $9.95. Both $19.95. 
Unconditional refund if dissatisfied. CAM- 
BRIDGE LEARNING ENTERPRISES, 300 East 
56th St., New York, NY 10022 
LEARN design techniques. Electronics de- 
sign Newsletter. Digital, linear construction 
projects, design theory and procedures. An- 
nual subscription $6.00, sample copy $1.00. 
VALLEY WEST, Box 2119-A, Sunnyvale, CA 
94087 
SEMICONDUCTOR and parts literature, J. & 
J. ELECTRONICS, Box 1437R, Winnipeg, 
Manitoba, Canada, U.S. Inquiries Invited 

WANTED 
QUICK cash .. . for electronic equipment, 
components, unused tubes- Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5-7000 

FOR SALE 
FREE. 1975 TECO Electronics Consumer Cat- 
alog. Hundreds of quality items. Amateur 
radios, CB radios, antennas, calculators, 
audio, etc. TECO ELECTRONICS, Dept. A, 
PO Box 1050, Garland, TX 75040 
RECORDS -TAPES! Discounts to 75%; all 
labels; no purchase obligations; newsletter; 
discount dividend certificates; 100% guaran- 
tees, Free details. DISCOUNT MUSIC CLUB, 
650 Main St., Dept. 3-105, New Rochelle, NY 
10801 

CANADIAN discount and factory clearouts 
catalog. Top brand stereo equipment, calcu- 
lators, test gear, CB & communications, tele- 
phones. Factory dumps-government surplus. 
Amazing bargains. Unusual items. Rush $1. 
ETCO-RE, 521 5th Ave., NYC, 10017 

NEW ELECTRONIC 
SURPLUS COMPONENTS - SAME DAY SHIPMENT - 

Call 617 261-1100 
AMERICAN USED COMPUTER CORP. 

P.O. Box 68 
Kenmore Station, Boston, Mass. 02215 

member COMPUTER DEALERS ASSOCIATION 

LOW -noise resistors -1/4W, 5%, carbon film 
from 10-3.3 megohms for 31/z¢ each. Fifty of 
one value for $1.25. 1N4148 diodes for 6ft. 
750 postage. Free samples/specifications. 
COMPONENTS CENTER-RE, Box 134, New 
York, NY 10038 
COMPUTER freaks, we have parts, kits, 
boards, C8080, C8008, P2101, P2111, C1702A, 
91L02A. Write for catalog. A.R.B., LTD. PO 
Box 1392, Scottsdale, AZ 85252 
JAPANESE transistors. All transistors orig- 
inal factory made. Free catalog. WEST PACI- 
FIC ELECTRONICS, P.O. Box 25837, W. Los 
Angeles, CA 90025 
FREE catalog. IC's, Semis. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Cue. Canada, H3C-1H8 US Inquiries. 

PRINTED CIRCUIT 
PHOTO ETCH KITS; DATAK PRODUCTS; 

TAPE RESIST; ALPHA NUMBERIC 
COMPONENT DESIGNATIONS; ARTWORK; 
CARBIDE DRILL BITS; BUBBLE ETCHERS 

SEND S.A.S.E. FOR FLYER 
TRUMBULL 

833 BALRA DR.,EL CERRITO,CA.94530 Circle 85 on reader service card 



FREE flyer. Semis, components, electronic 
hardware. Lowest prices. VANGUARD ELEC- 
TRONICS LTD., Box 1193, Edmonton, Alberta, 
Canada T5J 2M5 
SUPERDESIGNED: New CB, experimenter, 
computer, power sources, signal generators, 
speech compresors, more. Free catalog. 
MINITRON, Box 184, Anoka, MN 55303 
SURPRISE! Build inexpensively, the most un- 
usual test instruments, futuristic gadgets us- 
ing numerical readouts! Catalogue free! 
GBS, Box 100B, Greenban:c, WV 24944 

NEW Canadian Magazine, "Electronics Work- 
shop," $5.00 yearly, sample $1.00. ETHCO, 
Box 741 "A", Montreal 
RECONDITIONED test equipment. $0.50 for 
catalog. WALTER, 2697 Nickel, San Pablo, 
CA 94806 

CATALOG 
GOVERNMENT SURPLUS 
ELECTRONIC EQUIPMENT 

For 1975 
FREEUPON REQUEST! Write for 
Copy of Catalog W5-75 Now! 

Address: Attention Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA 804 1105 LIMA, OHIO 45802 

LOW -cost digital/analog test equipment. 
Logic probes from $9.95. Free catalog. 
ELECTRO INDUSTRIES, 4201 Irving Park, 
Chicago, IL 60641 
ELECTRONIC parts! New! Solid State de- 
vices! Free flyer: DARTEK ELECTRONICS, 
Box 2460, Dartmouth, Nova Scotia, Canada 
U.S. inquiries. 
RADIO & TV tubes 36¢ each. One year guar- 
anteed. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217-E Uni- 
versity, San Diego, CA 92105 
BURGLAR alarm dialing unit automatically 
calls police. $29.95. Free literature. S&S 
SYSTEMS Box 12375G, North Kansas City, 
MO 64116 
PACE, 16 bit CPU: $250.00. 8080 CPU: 
$120.00. AY5-1008 TTY terminal RX: $5.50. 
AY5-1010 TTY terminal TX: $5.50. KR205, 
function generator: $7.75. XR210, FSK MOD/ 
DEMOD: $4.95. 53 -key ASCII encoded key- 
board: $25.00. Audio cassette computer inter- 
face board: $14.50. #6032 I -R converter: 
$9.50. Main & memory P.C.B. (TVT-II): $35.00. 
ELECTRONIC DISCOUNT SALES, 138 N. 81st 
St., Mesa, AZ 85207 

MINIS - DEC DG 
CAI CASC HP HIS IBM 

INT LOCK MICRO SEL 
TEMPO UNIVAC VARIAN XLO 

PRINTERS PAPER TAPE 
CARD MAGNETIC 
READERS TAPE 

- SAME DAY SHIPMENT - 
Call 617 261-1100 

AMERICAN USED COMPUTER CORP. 
P.O. Box 68 

Kenmore Station, Boston, Mass. 02215 

member COMPUTER DEALERS ASSOCIATION 

MICROWAVE, RF, AF test equipment. Bar- 
gain prices. Free Catalog. ALR ELEC- 
TRONICS, P.O. Box 706, Flushing, NY 11352 
DYNACO-A-R, transistors, repairs -boards- 
& units, speaker service. Send for prices & 
details: BEAR ELECTRONICS, 177-R, Hill - 
crest Road, Mt. Vernon, NY 10552 
FREE catalog. Ultrasonic devices, LED's, 
transistors, IC's, keyboards, unique com- 
ponents. Low prices. CHANEY's, Box 15431, 
Lakewood, CO 80215 

TTL EXAR 
567400 S .15 S N 74121 .38 XR-100K XR-Chip Custom IC Design Kit 79.00 

7401 
7402 

.15 74122 .44 

.15 74123 .74 
XR-8101 NPN Transistor Array, Small Signal 
XR-8102 

3.45 
3.45 7403 

7404 
.15 74125 .54 
.18 74126 .54 

XR.C101 NPN Transistor Array, Small Signal 
XR-C102 PNP Transistor Array, Lateral & Substrate 

3.45 
3.45 

7405 
7406 

.18 74128 .84 

.34 74132 1.45 
XR-C103 NPN Transistor Array, Power S. Schottkey 
XR-C104 Diffused Reaist0r Array 

3.45 
3.45 

7407 
7408 

.34 74136 .64 

.18 74141 .94 
XR-C105 Diffused & Pinch Resistor Array 
XR-C106 Balanced Modulator 6 NPN, PNP Current Source 

3.45 
3.45 

7409 
7410 

.18 74142 3.70 

.15 74143 3.98 
X6-5200 Multi -Function IC 
X6-205 Waveform Generator IC 

20.95 
6.25 

7411 
7412 

.25 74144 3.98 

.30 74145 .98 
XR-205K Waveform Generator Kit 
XR210 FSK Modulator Demodulator 

24.50 
3.89 

7413 
7414 
7416 

.45 74147 2.30 
74148 1.90 1,4 
74150 .94 

XR-210M FSK Modulator Demodulator 
XR-215 General Purpose PLL 
XR-320 Timing Circuit 

7.75 
4.91 
1.13 

7417 
7420 

.33 74151 .69 

.15 74153 .79 
XR-555CP Timing Circuit 
XR-556M Dual Timing Circuit 

.59 
7.91 

7421 
7423 

.32 74154 1.09 

.27 74155 .79 
XR-556CN Dual Timing Circuit 
XR-556CP Dual Timing Circuit 

2.15 
1.25 

7425 
7426 

.27 74156 .79 

.24 74157 .69 
XR-56751 Tone Decoder 
XR-567CN Tone Decoder 

9.71 
1.37 

7427 
7428 

.27 74159 3.50 

.39 74160 .99 
XR.567CP Tone Decoder 
XR-1330P Stereo Demodulator 

1.25 
2.35 

7430 
7432 

.15 74161 .99 

.24 74162 .99 
KR-1310EP Stereo Demodulator 
XR-1468CN SV Tracking Voltage Regulator 

2.39 
2.50 

7433 
7437 

.37 74163 .99 

.29 74164 1.10 
XR-1466CP 5V Tracking Voltage Regulator 
XR-14886 Quad Line Driver 

1.85 
4.25 

7438 
7440 

.29 74165 1.10 

.15 74166 1.35 
XR-1488P Quad Line Driver 
59.148946 Quad Lim- Receiver 

3.85 
3.55 

7442 
7443 

.59 74170 2.25 

.95 74172 8.75 
X8.1489AP Quad Line Receiver 
XR-1566M 115 Volt Tracking Voltage Regulator 

3.20 
10.73 

7444 .65 74173 1.35 XR-15686 :15VoltTracking Voltage Regulator 5.35 
7445 
7446 

.79 74174 1.15 

.87 74175 .99 
XR-1800P Stereo 
XR-22066 Monolithic Function Generator 

2.39 
8.35 

7447 
7448 

.67 74176 .79 

.85 74177 .79 
X R.2206 P Monolithic Function Generator 
XR-2206CN Mesolithic Function Generator 

7.67 
4.61 

7450 
7451 

.15 74178 1.95 
.15 74179 1.95 

XR-2206CP Monolithic Function Generator 
XR-2207M Voltage -Controlled Oscillator 

3.83 
11.50 

7453 
7454 

.15 74180 .79 

.15 74181 2.40 
XR-22076 Voltage -Controlled Oscillator 
XR-2207P Voltage -Controlled Oscillator 

5.81 
5.03 

7460 
7470 

.15 74182 .69 

.28 74184 1.95 XR-2207CN Voltage -Controlled Oscillator 
XR-2207CP Voltage -Controlled Oscillator 

3.55 
2.85 

7472 
7473 

.28 74185 1.85 

.34 74186 11.95 
XR-2208M operatiooal Multiplier 
XR-22086 Operational Multiplier 

13.30 
6.65 

7474 
7475 

.34 74188 4.75 
.49 74190 1.33 

XR-2208P Operational Multiplier 
XR-2206CN Oeeratio4Al Multiplier 

5.93 
4.19 

7476 
7480 

.35 74191 1.33 

.48 74192 1.10 
XR-2208CP Operational Multiplier 
XR-2211CN FSK Demodulator, Tone Decoder 

3.89 
5.67 

7481 
7482 

.99 74193 1.10 

.69 74194 1.05 XR-2211CP FSK Demodulator Tone Decoder 
XR-2240M Programmable Timer/Counter 

5.15 
14.63 

74834 
7484 

.28 74195 .74 
1.55 74196 .99 XR2240N Programmable Timer/Counter 

XR-2240P Programmable Timer Counter 
6.59 
5.39 

7485 
7486 

1.08 74197 .89 
.34 74198 1.69 XR-2240CN Programmable Timer/Counter 

XR.2240CP Programmable Timer/Counter 
4.67 
3.55 

7489 
7490 

2.35 74199 1.69 
.49 74221 1.50 XR-2556M Dual 555 Timer 

XR-2556C6 Dual 555 Timer 
7.91 
2.63 

7491 
7492 

.79 74246 1.95 

.49 74247 1.85 X8-2556CP Dual 555 Timer 
X R-256752 Dual 567 Tone Decoder 

2.39 
12.70 

7493 
7494 

.49 74248 1.75 

.79 74249 1.75 XR2567CN Dual 567 Tone Decoder 
XR-2567CP Dual 567 Tone Decoder 

5.92 
3.88 

7495 
7496 

.74 74251 1.40 

.79 74265 .85 
74100 
74104 
74105 

1.25 74273 2.75 
.43 74278 2.45 

3 74279 PLASTIC POWER METAL 
74107 
74109 

.95 
.34 74283 1.75 
.74 74284 4.50 TRANSISTORS TRANSISTORS 

74110 
74111 
74116 

.S4 74285 4.50 

.74 74290 .85 
1.98 74293 

TIP29A NPN 1A 60V S .45 26696 S .39 2622224 TIP30A PNP 1460V .49 26697 .39 2623694 TIP33A NPN 34 60V .52 26706 
.19 
.19 
.24 

74120 
.85 

1.35 74298 1.98 
1.1.0 74367 .95 

TIP32A PNP 38609 .55 .26 262857 TIP3a PNP 10A 40V .99 26709 .26 2629044 TIP35 NPN 25A 40V 1.99 26718 262903 
.95 
.28 
.27 .2S TIP36 PNP 254 40V 2.25 26910 .27 2629074 .24 

C/MOS 
CD4000 

4001 
4002 
4006 
4007 
4006 
4009 
4010 
4011 
4012 
4013 

S .24 CD4033 1.95 
.24 4035 1.50 
.24 4040 1.24 

1.50 4041 .89 
.24 4042 .79 
.99 4043 .79 .9 4044 .79 
.49 4049 .49 
.24 4050 .49 
.24 4051 1.50 
.49 4052 1.50 

TIP41A NPN 6A 60V .65 261131 .39 263054 TIP42A PNP 611 60V .75 261303 .29 263055 TIP47 NPN 1A 2509 .68 261304 .29 263137 TIP48 NPN IA 3006 .96 261305 .29 263250 TIP49 NPN IA 3509 .99 261420 .19 263233 -IP11O NPN 2A 60V .92 261613 .30 263375 TIP121 NPN SA 80V 1.64 261711 .35 267866 TIP127 PNP 54 1009 2.02 261890 .39 264036 TIP2955 PNP 15A 60V .89 261893 .39 264234 TIP3055 NPN 154 60V .85 262060 2.75 264237 
262102 .35 265415 

.49 

.69 
1.50 
.29 
.40 

4.95 
.98 
.55 
.55 
.55 

1.25 
1.50 I.C. SOCKETS 2622188 .29 265416 

16 Pin P11 .24 
22 24 Pin DIL .59 

4014 
4015 

1.24 4053 1.50 
1.24 4055 1.99 

8 Pin DIL 5.18 
14 Pin DIL 

4016 
4017 
4018 

.49 4056 1.99 
1.24 4060 1.99 
1.24 4066 .79 .32 LED's & OPTO SCR's 

C106B1 5.55 265063 4019 
4020 
4021 

.49 4069 .35 
1.24 4071 .35 
1.24 4076 1.24 

ISOLATORS 
DL707 

C106D1 .85 265064 
7 Seg 0.3 265061 .28 TIC47 51.70 265062 .30 

eg 0.63 2.45 

.34 

.38 
4022 
4023 

1.24 4081 .35 
.24 4507 1.25 

01747 
612 Red Led .19" .23 

Red Led .125r .l9 4024 
4025 

.99 4510 1.24 

.24 4511 2.50 
TIL209 
T1L111 Opto -Coupler 1.20 

Red Led .20 .24 
-Isolator 1.25 LOW POWER 4026 

4027 
1.95 4512 2.95 .59 4516 1.75 

--IL220 
1115 Opto 

4028 
4029 

.99 4518 1.95 
1.24 4520 1.95 

1116 Opto -Isolator 1.40 
TIL312 7 Seg. 0.3" 1.70 SCHOTTKY 4030 .49 4528 1.50 TIL313 7 Seq. 0.3 1.70 

56741500 S 567415114 .42 
741501 .42 7415122 

.68 

.68 

LINEAR I.C.'s 
LM300N Positive Voltage Regulator 
LM3olAN Ni Performance Op Amy 
LM304N Negative Voltage Regulator 
LM305M Positive Voltage Regulator 
LM307N Op Amp (Super 741) 
LM307 mini Op Amp (Super 741) 
1.309111 SV 1 Amp Voltage Regulator 
LM309K IV 1 Amp Voltage Regulator 
1M31011 Voltage Follower Op Anse 
LM324 Quad Op Amp (DIL) 
1.51339 

3rud 
Comparator 

LMS5S Timer 
1M5566 Dual Timer 
LM709CM Op Amp 
16709 mini Op Amp 
LM709CM Op Amp 
LM711CM Dual Difference Comparator (metal 
LM723CN Voltage Regulator (metal 
LM723CN Voltage Regulator 1 

LM741CM Op Amp 
LM741 mini OP Amp 
LM741CN Op Amp 
LM747CN Dual 741 Op Ame 
LM747CN Dual 741 Op Amp 
151748 mini Dual 741 Op Amp 
LM14S8N Dual Op Amp (metal 
LM3046 Transistor Array 
LM3900 Quad Amplifier 

(metal an 
(metal can 
(metal can 
(metal dan 
(metal can 
(mini dip) 
(metal 
O.3) 

(metal can 

(mini dip) 
(DIL peta ( l can) 
(mini dip) 
(DIL) 

can) 
can) 

ncan) 
OIL) 

metal 
pin 

mini dip) 
14 pin OIL) 

,tal can) 
14 pin DIL) 
mini dip) 

can) 

741.502 .42 7415123 
PLASTIC 741503 .42 741.5125 

741504 .47 7415126 
.69 TRANSISTORS 741505 .47 7415132 

741508 .42 7415136 .35 263415 5.17 741509 .42 7415138 .75 2X7561 .15 74L510 .42 7415139 .78 263564 741511 .42 7415145 .28 263565 i5 741512 .42 7415151 .28 263566 .15 74L513 .84 7415153 .99 263567 .15 741514 2.22 7415155 1.39 263568 .15 741515 .42 7415156 1.09 263569 .15 741520 .42 74L5157 1.75 263640 .15 741.521 .42 7415158 263641 .15 741522 .42 7415164 1.54 263643 .15 741526 .54 7415170 .99 263702 .17 741527 .47 7415174 .29 263703 .17 741528 .54 7415175 .29 263704 .17 741.530 .42 7415181 .29 263705 .17 741.532 .47 7415190 .30 263706 .17 741533 .54 7415191 .34 263707 .17 741.537 .54 7415192 261708 .17 74L538 .54 7415193 
.299 263709 .17 741.540 .54 74151944 .20 263710 .17 741542 1.25 741.51954 .29 261711 .17 741.548 1.25 7415196 .55 263819 .29 
.75 263820 741549 1.25 7415197 .35 741551 .42 7415221 .29 263903 .15 741554 .42 7415247 .55 263904 .15 741.555 .42 7415248 .85 263905 .15 741.573 .68 7415249 .79 263906 .15 741574 .68 7415251 264058 .17 741575 7415253 

.84 

.68 

.68 
1.56 
.68 

1.94 
1.94 
1.58 
1.58 
1.94 
1.94 
1.94 
1.58 
1.58 
2.27 
5.36 
2.27 
2.27 
6.30 
2.87 
2.87 
2.87 
2.87 
2.27 
2.27 
2.27 
2.27 
1.41 
1.25 
1.25 
1.25 
1.94 
2.27 
1.94 
1.94 
5.36 
.68 
.84 

2.27 
1.25 
1.25 
2.27 
.68 
.68 
.60 
.68 

.68 
6.30 

.84 2N4059 .17 741.576 .68 7415237 264060 .17 
264061 741.578 .68 7415258 .17 74195834 2.27 7415261 264062 .17 7415585 2.88 7415266 MEMORIES 2N4123 .15 

AV5.1013P VRRT f 9.00 264124 .15 74L586 .68 7415279 
AYS-2376 Keyboard Encoder ROM 19.35 264125 .15 741.590 1.25 7415283 

264126 74L591 1.25 7415290 1101AP 256 Bit Static RAM MOS 3.95 .15 741.592 1.25 7415293 1403AT Dual 012 Bit Dyn 101135 5/R 3.75 264250 .15 
1404AT Single 1024 Bit Dyn VOS 5 R 3.50 264275 .15 74L593 1.25 74152954 
17024 2048 Bit Erasable Elect. Reprogrammable 264401 .15 7415954 2.27 7415365 

74155956 2.27 7415366 Static BIOS RAM 23.95 2N4403 .15 741596 1.94 7415367 2102P 1024 Bit Static RAM MOS 3.95 265400 .22 
8008R 8 Bit Central Processing Unit 44.00 263447 .16 7415107 .68 7415368 
8080 8 Zit Parallel CPU 195.00 265449 .16 7415109 .68 7415375 

265525 7415112 .66 7415386 TMS4030NL 4K RAM 4096 Zit 19.35 .39 
T1543 .39 7415113 .68 7415670 

Active Electronic Soles Corp. 
P.O. BOX 1035 FRAMINIGHAM, MASSACHUSETTS 01701 

Telephone Orders (617) 879-0077 
MINIMUM ORDER $10.00 ADD $1.00 TO COVER POSTAGE & HANDLING 

Circle 84 on reader service card 
99 



 d ntcsparts an 

AlGessories 

111 
ROM 

DUAL IN -LINE IC'S 
Made In U.S. These IC'S are 

29cguaranteed against detects. 

LOW AS With diagram. Shpg. wI. Vi Ib. 

Type 7400 Quad 2 -Input 

vpeed Ndo 
High CNN. 

puts 
TR-431. Reg 69c Sal* 29c 

Type 7402 Gold 2 -Input 
Poe. NOR Gette. Low tr0 se 
propation delay 12 ns 

TR-432. Reg 69C Sale 29c 

Type 7404 Nee Inverter. 
Low noise, low power dn- 

1DV3n. 
Reg 79c Sale 29c 

T 

Type 7410 Triple 7 -input 
Pos. NANO Gate. Low Out- 

putImpedance 
clamped inputs 
TR-434. Reg 69c Sale 29c 

Rechargeable 
a Battery 

111 1 With Charger 
6 VDC alkaline 

9 
rated @ 5 amplhr 
Max. Current 1 25 
amp Eveready 

Reg. 0565 a IDs 
9.98 BA -307. Sale 4.99 

500 -ft. 
HookUp 

Wire 
For almost any 
type of printed Cir- 

Reg. cud or wrong pro. 169 
2.98 lecl 2 lbs 

WW -579. Sale 1.69 

s! _ 3.6 VDC 
Motors 

% NItrS Smalll 
tq 
4, ID 

MO -733. Sete 55c 
LOW AS Alt / 4. Med. 1 lb 

Type 7447 BCD to 7.5eg- 
ment Decoder/Driver. With 
Common anode 

dislays s. TR-435. Reg 2 

Type 7473 Dual J -K Meis- 

ter 1 Slave FIIp-FIPP. 
TR-436. Reg. 1.19 Sale 39c 

Type 7474 Duel D -Type 
Edge Trlgcered Flip -Flap 
TR-436. Reg 69C Sale 39c 

Type 7475 4-Blt Latch. 
Temp stores binary Coded 
in o 

1 89 Sal* 790 Type 7.9 
Type 7490r.Decode 
Counter. Binary coded 1 

Counter with sym- 
metrical divide 
TR-439. Reg 1 89. Sete 79c I 

99c 

BIG 1 LB. . 

Resistor 
Kit 

Over 400 pieces of 
va. W. 1 watt sues 
All color coded 
2i lbs 
RS -239. 99c 

PNP 
¡. ., Transistors 

Big 10 DC kit For 

--1aYC general, to fl hr 
gain 6 audio 
Germanium types 
Untested ', lb 
TRa45. Sale 39c 

Reg. 99c TR.444. NPN. 39c 

390 

59c 
MO. 334 Sale 79c 
Alt 14 A sstd. 21ós 
M0.335. Sale 99c 

Three 
60 -Min. 

Cassettes 
Pkg 3 quality 
cassette record- 
ing tapes 60. Min 
e eh y Ib 

Reg. 1.49 TA879. Sale 99c 

99 

15 

12Digit IC 
Calculator Chip 

40 -pin DIP single 
CAL -Tech OCT. 
5001 7 - sag de. 
coded display out- 
put. overflow lock 

Reg out Specs Inci 
5.98 01.1.330. Sale 1 59 

89c 

0a1' Blank Tape 
\ Famous manulac 

hirers nigh quab 
icy lo priced 
hoes aw to 
TA -854. 
40 -Mtn. 89c 
TA.855. 

Reg. 1.19 e0.Mln. 99c 

50 -Pc. 1 Amp 
jl, Diode Kit 

i. 
marked 

is un- 

G9c 
nti but with 

identified with 
ohm meter 200 
PIV rated. is lb 

REG. 1.69 01.051. Sale BBc 

Silicon 
Rectifiers 

oxy Amp 
Pk9.e. 

apReg. Syale 
Di -028 50 Plv IN4001 89c 39c 
DI.029 100 Ply 154002 99c 390 
DI 030200 Ply IN4003 1 19 390 
01-031 400 Pit/1144004 1 39 39c 

99* 

P 0 Pkg of 
1 a - Switching 
=ID- Diodes 

59C 

Pkg 10 lN4t48 
for low Current ap- 
plications 10 mÁ- 
75 PIV '. lb 

Reg. 1.29 01.1-382. Sale 59c 

FREt 
catalog 

Pk OIS 

LED'S 2V ¢ 10 mA 

59c 
Gallium . 

phide Large red, 
high quality LED 
WI Y. lb Pkg 5 

Reg. 1.19 PL -233. Sale 59c 

SCR 
Assort- 

ment 1I1 t 
0 types Pkg. of 25 

Untested Wt I lb 
Beg -2.69 TR-446. Sale 998 

Nd.S S 

LMEcra00.0 
sA 

ORDER TODAY! Send to 
Olson Electronics, 260 S. 
Forge St., Akron, Ohio 
44327. Allow for postage. 
C.O.D. 20% Deposit. Ohio 
Residents Add 4% Sales Tax. 

019Oí1. electronics Dept. LC 
260 S. Forge St., Akron, Ohio 44327 

Hobby Pak of 
east values & case 

S 

NAME 

ADDRESS 

CITY 

APT 

STATE ZIP 

Circle 86 on reader service card 

DMM? Have it calibrated. 21/2 and 3V2 digit 
DMM's. Postcard for details. XENOPHONICS, 
P. O. Box 3126, Annapolis, MD 21403 

FREE catalog, plus FREE diagrams & instructions 
for constructing a novel ELECTRONIC ORGAN with 
the parts you probably have on hand. We'll include 
a circuit and complete directions for assembling 
an amazing XYLOPHONE 
Phone or write. Our Telephone Machine will record 
your name, address & zip. Night calls cost only 22/ 
CORTLANDT ELECTR., 114 West Broadway 

(Dial 212-964-8044) New York, N.Y. 10013 

COMPUTER terminals, portable, hard copy, 
acoustic coupler, ASCII, TTY compatible. 
Easily modified for ALTAIR, TV typewriter. 
Limited quantity $395, as is, working, with 
schematic. Information SASA or 250 
ABACUS, 4692 Eagle Rock Blvd., Los Ange- 
les, CA 90041 

CASSETTES 
Plain white cassette labels. Norelco cassette clean- 
ers, famous brand cassettes. Send for open reel and 
cassette discount catalog. 

1.9 10.99 100 1000 10M 
Cassette Labels .02 .015 .01 .006 
Norelco Cassette Cleaner .65 .60 .55 .50 .45 
10" Metal, NAB, Used Reel 1.00 1.00 .90 .80 .75 
10" Fiberglass used Ye" Hole .50 .50 .40 .35 .30 
Scotch Cassette SC9OHE 2.72 2.55 2.44 
'Buy 2, SC9OHE, get 1 free. 
Plus Postage by Weight and Zone. Minimum Order $5.00 

OPEN REEL STEREO TAPE BUYERS! 
At last! An open reel catalog, including titles, songs, etc. of 95 long 
play, 2-3 hour albums by American Airlines or Ampex 4 track stereo 
tapes. Send $1.00- and we will also mail you a 140 -page Harrison 
stereo tape guide -so you'll get both for 51.00 -and this S1.00 is 
refundable on your fist $10.00 purchase of open reel 
stereo tapes at our 30% discount. 

Were Got the "Spill' Ole Prices And The Address To Pane It 

Saxitone's Bicentennial Tape Shoppe 
1776 Columbia Rd., N.W., Wash. D.C. 20009 

PLANS & KITS 
ADD a converter to any digital volt meter to 
read directly in dBw, dBw and RMS power 
on 4, 8, 16, 600 ohms. Complete manual 
available for $3.75. C.C. & S.S., 2309 Santa 
Monica Blvd., Santa Monica, CA 90404 

DIGITAL plans, design manuals, others. Free 
info. T. WONG, 103 E. Broadway, New York, 
NY 10002 

TV -GAMES, more than just a ping-pong 
game. Plans -$5.00, full description and 
specs -$1.00. ADVANCE ELECTRONICS, 
P. O. Box 1128, Cupertino, CA 95014 
BUILD that electronic organ you always 
wanted at a price you can afford. Third edi- 
tion of "Organ Builder's Guide", pictured 
product kit line, circuits, block diagrams, 
design rationale using IC divider and inde- 
pendent generators with diode keying. $3.00 
Postpaid. Also, free brochure on keyboards. 
DEVTRONIX ORGAN PRODUCTS, Dept. B, 
5872 Amapola Drive, San Jose, CA 95129 

BUILD YOUR OWN TV CAMERA! 
Ideal for home & business 

THE ECONOMICAL ANSWER TO NOME MON- 
-v_ 11708196 nr NURSERIES, ENTRANCES, 

OelvEwans...BUSINEoS d INDUSTRIAL 
SURYEILLANCE...ITY...AMaTEUR TV PLUS 

MODEL IT -1A SERIES 0 - KIT FORM SINS: 
ASSEMBLED $275 SOLID-STATE. WORKS ON 
ANY TV SET. OPTIONAL SOUND KIT 570.95 
PHONE a WRITE to, catalea Dial a02-987-3711' 

Box 453 -RE ATV Research - DAKOTA CITY. NE. 68731 

ELECTRONIC musical chime. Program any 
10 note melody: Plans $3.50. TV ping gong 
game. Plays through your set's antenna ter- 
minals: Plans $3.25. ARS SYSTEMS, Box 
1922L, Sunnyvale, CA 94088 

CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes re- 
quired. No electronic experience necessary. 
Illustrated plans $2.00. SANDERS, Dept. 
A-25, Box 92102, Houston, TX 77010 

FREE catalog. Most unusual electronic kits 
available. Music accessories, surf, wind syn- 
thesizers, wind chimes, many others. PAIA 
ELECTRONICS, Box B14359, Oklahoma City, 
OK 73114 

ELECTRONIC assembly business. Big profits 
Start home, spare time. Investment unneces- 
sary. Send free literature. BARTA, Box 
248AW, Walnut Creek, CA 94597 

MEMORY SYSTEM $125.00 
1024 core memory system, 1024 words memory, 
8, 9, or 10 bits/word. Random access, with all 
logic, register, timing, control, core select 
and sense functions in one package. New, 
with 60 page booklet includes schematics' 
Measures only 9x4x1 inches. Good start for 
mini -computer. 

TONE GEN. BOARD 
3 Octave tone gen. board from Magnus Organ. 
Unused with instructions & amp. $9.95 2 for $18. 

PIANO KEYBOARD $9.90 
2 Octave keyboard 
For use with above organ or synthesizer, etc. 

MULTI -USE XFMR $8.95 
Output 18 V @ 6 amp; 17 V @ 6 amps; 10 V 
@ 10 amp. Brand new. 58.95 ea., 2 for $15; 
10 for 550. 

BELLTONE PAGER 
Made for Bell System. Clip -on 
belt or pocket pager -receiver. 
Used condition, complete 
radio receiver on freq. of 35 
Mhz with reed -decoder tone 
alert. An interesting & useful 
experimenters gadget. Limited 
quantity. 
#SP -125 $5.00 each 6/525 

Please add shipping cost on above. 

FREE catalog 

1/4a4frita SURPLUS 
ELECTRONIC 

P.O. Box 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

Circle 87 on reader service card 

DIGITAL 
CROSSHATCH 

Gives professional, accurate 
Color T.V. convergence. Digital 
IC's coupled with a crystal time - 
base oscillator provide sync for 
precise horizontal & vertical 
lines. Accurate 8 x 7 dot or cross- 
hatch pattern A.C. power 2 x 33/4 
x 6 in. Wt. 24 oz. Fits in tool kit. 
COMES COMPLETE WITH ALL 
PARTS, CASE CRYSTAL AND 
GUIDE TO ASSEMBLY & USE. 

KIT 

$31.95 

COMPLETELY 
ASSEMBLED 

$41.95 

e1e14CO:c..__, 

_:_ i .4...A... __. 

Shipping Prepaid in USA & Canada 
NY State Add Sales Tax 

PHOTOLUME CORP. 
118 EAST 28 STREET 

NEW YORK, N.Y. 10018 

Circle 88 on reader service card 100 
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5% OFF ON ORDERS OVER $50.00 
10% OFF ON ORDERS OVER $100.00 
15% OFF ON ORDERS OVER $250.00 

TTL 7451 .17 74154 1.25 
7400 S .14 7453 .17 74155 1.07 
7401 .16 7454 .17 74156 1.07 
7402 .15 7460 .17 74157 .99 
7403 .16 7464 .35 74158 1.79 
7404 .19 7465 .35 74160 1.39 
7405 .19 7470 .30 74161 1.25 
7406 .35 7472 .30 74162 1.49 
7407 .35 7473 .35 74163 1.39 
7408 .18 7474 .35 74164 1.59 
7409 .19 7475 .57 74165 1.59 
7410 .16 7476 .39 74166 1.49 
7411 .25 7483 .79 74170 230 
7413 .55 7485 1.10 74173 1.49 
7416 .35 7486 .40 74174 1.62 
7417 .35 7489 2.48 74175 1.39 
7420 .16 7490 .59 74176 .89 
7422 .26 7491 .97 74177 .84 
7423 .29 7492 .71 74180 .90 
7425 .27 7493 .60 74181 2.98 
7426 .26 7494 .94 74182 .79 
7427 .29 7495 .79 74184 2.29 
7430 .20 7496 .79 74185 2.29 
7432 .23 74100 1.30 74187 5.95 
7437 .35 74105 .44 74190 1.35 
7438 .35 74107 .40 74191 1.35 
7440 .17 74121 .42 74192 1.25 
7441 .98 74122 .45 74193 1.19 
7442 .77 74123 .85 74194 1.25 
7443 .87 74125 .54 74195 .89 
7444 .87 74126 .63 74196 1.25 
7445 .89 74141 1.04 74197 .89 
7446 .93 74145 1.04 74198 1.79 
7447 .89 74150 .97 74199 1.79 
7448 1.04 74151 .79 74200 5.90 
7450 .17 74153 .99 

LOW POWER TTL 
74/00 S .25 74L51 S .29 75190 51.49 
74102 .25 74155 .33 74(91 1.45 
74103 .25 74171 .25 74193 1.69 
74/04 .25 74(72 .39 74195 1.69 
74106 .25 74(73 .49 74198 2.79 
74110 .25 741.74 .49 741.164 2.79 
74(20 .33 74178 .79 741.165 2.79 
74(30 .33 74185 1.25 
74(42 1.49 741.86 be 

HIGH SPEED TTL 
74H00 S .25 74H21 S .25 74H55 5 .25 
74H01 .25 74H22 .25 74H60 .25 
74H04 .25 74H30 .25 741161 .25 
74H08 .25 74H40 .25 74H62 .25 
741110 .25 74H50 .25 741172 .39 
74H11 .25 74H52 .25 74H74 .39 
74H20 .25 74H53 .25 741176 .49 

8000 SERIES 
8091 S .53 8214 51.49 8811 $ .59 
8092 .53 8220 1.49 8812 .89 
8095 1.25 8230 2.19 8872 2.19 
8121 .80 8520 1.16 8830 2.19 
8123 1.43 8551 1.39 8831 2.19 
8130 1.97 8552 2.19 8836 .25 
8200 2.33 8554 2.19 8880 1.19 
8210 2.79 8810 .69 8263 5.79 

8267 2.59 

9000 SERIES 
9002 S .35 9309 5 .79 9601 S .89 
9301 1.03 9312 .79 9602 .79 

CMOS 4016A .56 4050* .59 
4000/1 S .26 40170 1.24 4066A .89 
400111 .25 4010A 1.49 4068A .44 
40024 .25 40210 1.39 4069A .44 
40064 1.35 4022A 1.10 4071A .26 
4007A .26 402311 .25 4072A .35 
4008* 1.79 4024A .89 4073A .39 
4009A .57 4025A .25 4075A .39 
4010A .54 4027A .59 4078A .39 
40110 .29 4028A .98 4081A .26 
4012A .25 4030A .44 4082A .35 
4013A .45 4035A 1.27 4528A 1.60 
4014* 1.49 4042A 1.47 458SA LIS 
401SA 1.49 4049A .59 

7400 5 .22 7474 51.04 74(162 52.93 
74CO2 .26 7476 1.34 74(163 2.66 
7404 .44 74107 1.13 74C 164 2.66 
74(08 .68 74(151 2.61 74(173 2.61 
74(10 .35 74154 3.15 74C195 2.66 
74(20 .35 74(157 1.76 t10C95 1.35 
74(42 1.61 74(160 2.48 80(97 1.13 
74C73 1.04 74(161 2.93 

OCTOBER 
SPECIALS 

SCHOOL TIME SPECIAL 
POCKET CALCULATOR KIT 
5 function plus constant - 
addressabe memory with 
individual recall - 8 digit 
display plus overflow - 
battery saner - uses standard 
or rechargeable batteries - all 

necessary parts in ready to 
assemble form - instructions 
included 

CALC KIT (WITH BATTERIES) $12.95 
ASSEMBLED (WITH BATTERIES) $14.95 
BATTERIES ONLY (DISPOSABLE) SET $ 2.00 

8038 FUNCTION GENERATOR 
Voltage controlled oscillator - sine, square, trianglar 
output 16 PIN DIP 

'MEMORIES' 

$3.95 

1101 256 bit RAM MOS $ 1.50 
1103 1024 bit RAM MOS 3.95 
2102 1024 bit stalk RAM 5.55 
5203 2048 bit UV eras PROM 17.95 
5260 1024 bit RAM 2.49 
5261 1024 bit RAM 2.69 
5262 2048 bit RAM 5.95 
7489 64 bit ROM TTl 2.48 
8223 Programmable ROM 3.69 
74200 256 bit RAM td -stale 5.90 

3 

CALCULATOR 8 
CLOCK CHIPS 
5001 12 DIG 4 lunes fix der 53.45 
5002 Same as 5001 exr btry pwr 3.95 
5005 12 DIG 4 luna w/mem 4.95 
MM5725 8 DIG 4 tonel chain 8 dec 1.98 
MM5736 18 pin 6 DIG 4 lunct 4.45 
MM5738 8 DIG 5 fund K 8 mem 5.35 
04045739 9 DIG 4 luncl (btry sur) 5.35 
MM5311 28 pin BCD 6 dig mu, 4.45 
MM5312 24 pin 1 pps BCD 4 dig min 3.95 
MM5313 28 pin 1 pps BCD 6 dig mu, 4.45 
MM5314 24 pin 6 dig muse 4.45 
MA45316 40 pin alarm 4 dig 5.39 

'LED's 
645100 Red TO 18 5 .22 
MV50 Axial leads .18 
M55020 tumbo Vis. Red (Red Dome) .22 

jumbo Vis. Red (Clear Dome) .22 
5484 Infra red dill. dome .54 
MAN/ Red 7 seg..270' 2.19 
MAN2 Red alpha num .32" 4.39 
MANO Red 7 seq..190" 1.95 

MANS Green 7 seg..270" 3.45 
MANE .6" high solid seq. 4.25 
MAN7 Red 7 seq..270" 1.19 

MANE Yellow 7 seq..270" 3.45 
MAN66 .6" high spaced seq. 3.75 
MCT2. Opto-iso transistor .61 

MULTIPLE DISPLAYS 
N5433 3 digtl .ir red led 12 pin 

fits IC ski $1.79 
HP5082 5 digit .11 led magn. lens 

corn. cath 3.49 
FNA37 9 digit 7 seg led RH dec ci,. 

magn. lens 4.95 
SP -425-09 9 digit .25" neon direct infer - 

face with MOS/LSI, 180 VDC, 7 SeR1.79 
II 

SHIFT REGISTERS 
1.41.15013 1024 bil acrum. dynamic rnDIP 51.75 
311315016 500/512 bil dynamk mDIP 1.59 
515-4025 Dual 64 bit static DIP 1.39 

t 

DTL 
930 5 .15 937 .15 949 .15 
932 .15 944 .15 962 .15 
936 .15 946 .15 963 .15 

5314 CLOCK CHIP 
6 digit multiplexed 7 segment output, fast; slow set, 24 
PIN DIP $3.95 

5739 CALCULATOR CHIPS 
9 digit, 4 function, chain operation, 9 V battery 
operation, 16 sec turn-off 22 PIN DIP $3.95 

MEMORIES 
1103 Fully decoded RAM MOS 1024 bit dynamic 

18 PIN DIP $1.49 
1702A 2048 bit static PROM electrically program- 

mable and erasable, 24 PIN DIP $15.95 

2102-2 1024 bit N channel static RAM 16 PIN DIP 
53.95 

5261 Fully decoded RAM MOS 1024 bit dynamic 
18 PIN DIP $1.79 

DTL 
7402 Quad 2 input NOR gate $ .13 
7420 Dual 4 input NAND gate .14 
7446 BCD to 7 seg driver .79 
7460 Dual 4 input expander .10 
7493 4 bit binary counter .51 
74175 Quad D flip flop 1.25 

Data sheets on request 
With order add S.30 for items less than $1.00 ea. 

LINEAR CIRCUITS 
300 Pos V Reg (super 723) TO -5 S .71 
301 Hi Pert Op Amp rnDIP TO -5 .29 
302 Voll follower TO -5 33 
304 Neg V Reg TO -5 80 
305 Pos V Reg TO -5 .71 

307 Op AMP (super 741) mDIP TO -5 .26 
108 Mkro Pour Op Amp rnDIP TO -5 .89 
3091 5V IA regulalor 10.3 1.35 
310 V Follower Op Amp DIP 1.07 

311 Hi pert V Comp enDIP TO -5 .95 
319 Hi Speed Dual Comp DIP 1.13 

320 hog Reg 5.2, 12, 15 TO -3 1.19 
322 Precision Timer DIP t)o 

324 Quad Op Amp DIP 152 
339 Quad Comparator DIP ISB 
34K Pos V reg (5V, 65. 8V. 

I2V, 1SV, 18V, 24V) TO -3 1.69 
3401 Po, V reg (SV, 6V, 8V, 

12V, ISV, 18V, 24V) TO -220 1.49 
372 AF -IF Slip detector DIP 2.93 
373 AM/FM/SSB Strip DIP 53 
371 Po V Reg rnDIP 2.42 
377 2w Stereo amp DIP 1.16 
380 2w Audio Amp DIP 1.13 
380-8 .6w Audio Amp mDIP 1.52 
041 In Noise Dual preamp DIP 1.52 
042 Lo Noise Dual preamp DIP .71 
550 Prec V Reg DIP .89 
555 Timer mDIP .89 
556A Dual 555 Timer DIP 1.49 
560 Phase locked loop DIP 2.48 
562 Phase Locked Loop DIP 2.48 
565 Phase locked Loop DIP TO -5 2.38 
566 Function Gen mDIP TO -5 2.25 
S67 Tone Decoder mDIP 2.66 
709 Operational AMPL TO -5 or DIP .26 
710 Hi Speed Voll Comp DIP .35 
711 Dual Dillerence Compar DIP .26 
723 V Reg DIP .62 
739 Dual Hi Perl Op Amp DIP 1.07 
741 Comp Op AMP ,nDIP TO -5 .32 
747 Dual 741 Op Amp DIP or TO -5 .71 
748 beg Adj 741 mDIP .35 
1304 FM Mulps Stereo Demod DIP 107 
1307 FM Mulpx Stereo Demod DIP .74 
1458 Dual Comp Op Amp mDIP .62 
1800 Stereo multiplexer DIP 2.48 
LH2111 Dual LM 211 V Comp DIP 1.70 
1065 TV -FM Sound System DIP .62 
3075 FM Det-LMTR 8 

Audio preamp DIP .71 

3900 Quad Amplifier DIP .35 
7524 Core Mem Sense AMPL DIP .71 

8864 9 DIG Led Cath Drvr DIP 2.25 
75150 Dual Line Driver DIP 1.75 
75451 Dual Peripheral Driver mDIP .35 
75452 Dual Peripheral Driver mDIP .3S 

75453 (351) Dual Periph Driver mDIP 35 
79391 Quad Seq Driver lot LED DIP .71 
75492 Hex Digit driver DIP .80 

Satisfaction guaranteed. Shipment will be made via first class mail within 3 days from receipt of 
order. Add 5.50 to cover shipping and handling for orders under $25.00. Minimum order $5.00. 
California residents add sales lax. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708/ MONTEREY, CA. 93940 USA /IN 

PHONE (408) 659-3171 

Circle 89 031 reader service card 
101 



VECTOR WnRC Get your MITt! 
PENCIL 55_50 on a 

®Dgqk 

131.o 4PERBriwa 

This hand-held tool guides and wraps 
#36 insulated wire (from a self-con- 
tained bobbin) onto component termin- 
als. Make connections by soldering; 
iron heat melts insulation, permit- 
ting good solder bond. A super fast 
way to work with Vectorboard. With 
tool, installed bobbin with 250 
wire, extra bobbin, instructions 
Add shipping for I pound. 

VECTORBOARD, PATTERN "P" PRE - 
PUNCHED TYPE ALSO AVAILABLE. 
81"x 17" epoxy glass. $8.95 
+ 1 Ib. shipping per board. 

ft 

SDCUET 
srErrnL 

(G) Gold plated contacts (T) Bright tin 
14 pin T...11/$1.95 14 pin G..10/$1.95 
16 pin G..1O/$3.75 24 pin T...5/$1.95 
28 pin T...5/$1.95 40 pin T...5/$2.95 

LOW PROFILE SOCKETS: 
16 pin G..10/$1.95; 40 -pin G...5/$2.95 

COMPATIBLE ALTAIR 8800 & OTHER 8 BIT MACHINES 
Tri-state buffered out drives 20 TTL loads; good 
buss drive, low noise susceptibility. Extend fea- 
ture, memory protect. On board voltage regulation. 
PRESENTS 1 LPTTL LOAD TO ALTAIR $ OTHER BUSSES. 

"THE WHOLE BALL OF WAX", SAYS BILL 

WE'VE GOT THAT 16 
BIT MICROCOMPUTER 
KIT YOU WANTED... 
WRITE FOR DETAILS 
CPU BOARD***1K x 16 INTEGRAL RAM*** 
SERIAL I/O INTERFACE`**POWER SUPPLY 
1***AUDIO CASSETTE I/O***INTERFACE & 

EDITOR ASSEMBLER PROGRAMS*** 

THE SECRET'S OUT! . $12.95 
FLAT,MULTICONDUCTOR RIBBON CABLE THE SECRET MICROCOMPUTER COMPANY IS NATIONAL 
NOW AVAILABLE IN MULTIPLES OF 10 SEMICONDUCTOR. AND WE'VE GOT THEIR PACE IC... 
CONDUCTORS UP TO 100 CONDUCTORS. A POWERFUL 16 BIT MICROPROCESSOR IN A 40 PIN DIP 
20 FOOT LENGTHS ONLY. COSTS I/ AVAILABLE NOW 

_$RUMMIES125 PER CONDUCTOR FOOT. 1M1M1NS1M1SS1M1EM11SM1MI iMI iMI 

k AMP POWER SUPPLY KITS 
LOW pOCJIEM [MOf1ll DOLaM 

SPECIFY 5,6,8, OR 12 V. 4K X $200 
$7.95+2 LBS SHIPPING 2K X 2 5125 

Terms: Orders under $10 add 
50t. Add shpg where shown. 
Cal res add tax. No COD. 

ADD $25 & WE'LL PROGRAM 

ADD $15 6 WE'LL PROGRAM 

Put your editor/assembler or whatever in it. PLUG-IN ALTAIR 
COMPATIBLE. Fast (1 Nsec 1 wait). Low power --board runs cool. 1_1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1/-1.1 
MASTERCHARGE,BANKAMERICARd CALL (415)357-7007, 24 HRS. 

BILL GODBOUT ELECTRONICS BOX 2355 OAKLAND AIRPORT 
Circle 90 on reader service card 

CHEAP CLOCK Parts 
mount on 

motherboard; 
readout and 

lens mount on 
daughterboard. 

Readout may 

be remoted. 

FULL 6 DIGITS 

less case 6 transformer 

This ad is the iceberg's tip. 

Send stamp+ address for fly- 
er for the whole story, from 
CMOS to linears to parts to 
musician's kits to... 

CALIFORNIA 94614 

CB SPECIALS-R.F. DRIVERS-R.F. POWER OUTPUTS-FETS 

2SC481 
2SC482 
2SC495T 
2SC517 
2SC710 
2SC711 
2SC735 
2SC756 
2SC773 
2SC774 
2SC775 
2SC776 

1.85 2SC778 3.25 2SC1237 4.50 
1.75 2SC797 2.50 2SC1239 3.50 
.90 2SC798 3.10 2SC1243 1.50 

4.75 2SC781 3.00 2SC1306 4.75 
.70 2SC789 1.00 2SC1307 5.75 
.70 2SC799 4.25 2SC1377 5.50 
.70 2SC1013 1.50 2SC1449 3.50 

3.00 2SC1014 1.50 2SC1678 5.75 
.85 2SC1017 1.50 2SC1679 5.75 

1.75 2SC1018 1.50 2SC1728 3.75 
2.75 2SC1173 1.25 2SC1816 5.50 
3.00 2SC1226A 1.25 2SC1957 3.50 

2SD235 1.00 2SK33 1.20 
MRF8004 3.00 
4004 3.00 3SK40 4.50 
4005 3.00 3SK45 4.50 
40080 1.25 3SK49 4.50 
40081 1.50 
40082 3.00 RECTIFIERS 
SK3048 3.25 IN34 .25 
SK3049 4.75 IN60 .25 

IS1555 .35 
2SK19 1.75 
2SK30 1.00 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SA647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
2SA705 
2SA815 
2SA816 

2SB22 
2SB54 
2SB56 
2S677 
25B128 
2SB135 
2S8152 
2SB173 
2SB175 
2S13178 
2SB186 

BU204 
BU205 
BU206 

.60 2SB187 .60 2SC458 .70 
.75 2SB235 1.75 2SC460 .70 
.75 2SB303 .65 2SC478 .80 

1.95 2S6324 1.00 2SC491 2.50 
.80 2SB337 2.10 2SC495 .70 
.70 2SB367 1.60 2SC497 1.60 
.70 2SB370 .65 2SC515 .80 
.50 2SB405 .85 2SC535 .95 
.65 2SB407 1.65 2SC536 .65 
.85 2SB415 .85 2SC537 .70 

2.75 2SB461 1.25 2SC563 2.50 
.85 2SB463 1.65 2SC605 1.00 

3.75 25B471 1.75 2SC620 .80 
.85 2SB474 1.50 2SC627 1.75 

1.30 2SB476 1.25 2SC642 3.50 
1.75 2SB481 2.10 2SC643 3.75 
.55 2S8492 1.25 2SC644 .70 
.85 2SB495 .95 2SC681 2.50 
.85 2SB507 .90 2SC684 2.10 

2SB511 .70 2SC687 2.50 
.65 2SC696 2.35 
.70 2SC206 1.00 2SC712 .70 
.70 2SC240 1.10 2SC713 .70 
.70 2SC261 .65 2SC732 .70 

2.25 2SC291 .65 2SC733 .70 
.95 2SC320 .75 2SC739 .70 

4.50 2SC352 .75 2SC756 2.00 
.55 2SC353 .75 2SC762 1.90 
.55 2SC371 .70 2SC783 1.00 

1.00 2SC372 .70 2SC784 .70 
.60 2SC394 .70 2SC785 1.00 

2SC793 2.50 2SC1509 1.25 
2SC815 .75 2SC1569 1.25 
2SC828 .75 2SC1756 1.25 
2SC829 .75 
2SC830 1.60 25D30 .95 
2SC839 .85 2SD45 2.00 
2SC945 .65 2SD65 .75 
2SC1010 .80 2SD68 .90 
2SC1012 .80 2SD72 1.00 
2SC1051 2.50 2SD88 1.50 
2SC1061 1.65 2SD151 2.25 
2SC1079 3.75 2SD170 2.00 
2SC1096 1.20 2SD180 2.75 
2SC1098 1.15 2SD201 1.95 
2SC1115 2.75 2S0218 4.75 
2SC1166 .70 25D300 2.50 
2SC1170 4.00 2SD313 1.10 
2SC117213 4.25 2SD315 .75 
2SC1209 .55 2SD318 .95 
2SC1213 .75 2SD341 .95 
2SC1226 1.25 250350 3.25 
2SC1243 1.50 25D352 .80 
2SC1293 .85 2SD380 5.70 
2SC1308 4.75 2SD389 .90 
2SC1347 .80 2S0-390 .75 
2SC1383 .75 2SD437 5.50 
2SC1409 1.25 
2SC1410 1.25 C106B1 .50 
2SC1447 1.25 
2SC1448 1.25 
2SC1507 1.25 

POWER -TRANSISTORS HIGH -VOLT. TV. TYPE 

1300V 3.90 BU207 1300V 
1500V 4.70 BU208 1500V 
1700V 5.90 2SC1170 1100V 

5.40 2SC1172B 
6.25 2SC1308 
4.00 2SC1325 

1100V 4.25 
1100V 4.95 
1100V 4.95 

Circle 91 o,, reader service card 

r. OEM SPECIALS 
1N270 .10 2N960 .40 2N2219A .25 2N2913 .75 2N3740 1.00 2N4401 .20 
1N914 .10 2N962 .40 2N2221 .20 2N2914 1.20 2N3771 1.75 2N4402 .20 

2N967 .40 2N2221A .20 2N2916A 3.65 2N3772 1.90 2N4403 .20 
2N173 1.75 2N1136 1.15 2N2222 .20 2N3019 1.20 2N3773 2.10 2N4409 .20 
2N178 .90 2N1142 1.85 2N2222Á .20 2N3053 .30 2N3819 .25 2N4410 .25 
2N327A 1.15 2N1302 .25 2N2270 .30 2N3054 .70 2N3823 .55 2N4416 .75 
2N334 1.20 2N1305 .30 2N2322 1.45 2N3055 .75 2N3856 .20 2N4441 .85 
2N336 .90 2N1377 1.15 2N2323 1.50 2N3227 1.90 2N3866 .85 2N4442 .90 
2N338Á 1.05 2N1420 .20 2N2324 1.85 2N3247 3.40 2N3903 .20 2N4443 1.20 
2N398B .90 2N1483 .95 2N2325 2.00 2N3250 .40 2N3904 .20 2N4852 .55 
2N404 .20 2N1540 .90 2N2326 2.85 2N3375 4.80 2N3905 .20 2N5061 .25 
26443 1.00 261543 2.70 262327 3.80 2N3393 .20 2N3906 .25 2N5064 .40 
2N456 1.10 2N1544 .80 262328 4.20 263394 .20 263925 4.25 265130 .20 
2N501A 3.00 261549 .95 262329 5.75 2N3414 .20 263954 4.35 2N5133 .15 
2N508A .30 2N1551 3.20 262368 .25 263415 .25 2N3954A 4.80 265138 .15 
2N555 .45 2N1552 3.25 2N2369 .20 2N3416 .30 2N3955 2.45 265198 3.75 
2N652A .85 2N1554 1.70 2N2484 .20 263417 .30 263957 1.25 2N5294 .60 
2N677C 4.85 261557 1.50 262712 .25 2N3442 1.85 2N3958 1.20 2N5296 .40 
2N706 .20 261560 2.80 262894 .40 263553 1.50 264037 .60 265306 .20 
2N706B .35 261605 .35 2N2903 3.30 263563 .20 264093 .85 265354 .25 
2N711 .35 2N1613 .30 262904 .20 263565 .20 264124 .20 265369 .25 
2N711B .50 261711 .30 2N2904A .25 263638 .20 2N4126 .20 2N5400 .50 
26718 .20 2N1907 4.10 2N2905 .20 263642 .20 264141 .20 265401 .50 
2N718A .25 262060 1.85 2N2905A .25 263643 .15 2N4142 .20 265457 .35 
2N720A 1.30 262102 .40 262906 .20 263645 .15 2N4143 .20 265458 .35 
2N918 .20 262218 .25 2N2906A .25 263646 .10 2N4220A .95 
26930 .20 2N2218A .30 262907 .20 2N3730 1.10 264234 1.20 
2N956 .20 262219 .20 2N2907A .25 263731 1.60 264400 .20 

SILICON UNIJUNCTIONS INTEGRATED CIRC. RECTIFIERS 

10 100 

262646 To -18 .50 UA703C .40 N4001 .60 5.00 
2N2647 To -18 .60 709C OP. AMP. .25 N4002 .70 6.00 
2N6027 PUT To -92 .55 741C OP. AMP. .25 N4003 .80 7.00 
2N6028 PUT To -92 .70 CA3066 3.90 N4004 .90 8.00 
D5E37 To -18 .25 CA3068 6.35 N4005 1.00 9.00 

MC1305 1.45 N4006 1.10 10.00 
7400 .15 N4007 1.20 11.00 

New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 762-9020 

ALL PARTS GUARANTEED AND TESTED ON PREMISES. 
N.J. residents add 5% sales tax.Minlmum order S5.00. All orders 
add S1.00 postage. Dealers write or phone for discount prices. 



7400N TTL air JAMES FALL SPECIALS 
DIODES TTL/LINEAR CLOCK & CALC. CHIPS 

55 74005 .16 5747451N 27 

5571019 .16 55745314 27 

Y 11076 .21 5574545 41 

5671036 .16 0614596 75 

5674045 .21 01174606 22 

5974055 74 56717014 45 

551406 15 5571778 .39 

94740711 .45 5574135 45 
0874088 .75 5574745 45 

0874098 25 S4474755 80 

514/1106 .20 014747614 47 

5574115 .30 94748011 50 

5674129 42 59748714 115 

5574135 85 5874838 115 
55 7414114 70 SN74855 112 
5811168 43 S14718614 .45 

5874178 43 5874886 350 
0874188 75 0671898 3 00 

58747044 71 5574905 .59 

5N74215 39 5574919 170 
5571735 37 55749714 82 
55742514 13 56749711 ,87 

51410768 31 0811948 91 

511747714 37 5871958 .91 

5814298 .47 58471968 .91 

0571305 26 551.410344 1.25 

5571375 .31 55141075 .49 

55743/5 e7 SN7417'44 .55 

0874385 .40 55741225 49 

S1414794 .25 5147117311 105 
51471405 .21 5117412514 .60 

5571415 1.10 514741766 81 

55714714 108 05741379 3.00 
5571435 1.05 514741115 I 75 

5971115 1.10 58741178 6.50 
5574455 1.10 55/41138 700 
5574165 1.15 514717445 7 00 

544/4478 89 514741155 1.15 

5814488 99 514141485 2.50 
014/4505 26 58747505 1.10 

20: Discount fo, 100 Combined 7400's 

SN74151N 
5N71153N 
54474154N 
5N74155N 
SN74756N 
514141575 
SN71160N 
5147416111 

08741638 
55741645 
087416544 
55 74166N 
511741675 
5574I7044 
5N74172N 
051417324 
5147/1745 
548741/58 
55 741765 
0N74171N 
SN74180N 
SN74181N 
SN71187N 
55741845 
5N/41855 
5N74187N 
55141905 
5N74191N 
SNP 192N 

581/1938 
56741948 
5N74195N 
55741965 
5571797N 
S414198N 
SN74199N 
597420011 
54747515 
5117421345 

557/2855 

.25 
35 

25 

71 

30 

30 

75 

45 

65 

65 

65 

70 

5 50 
3 00 

1800 
1 70 

195 
1 95 

90 

90 
1 05 

355 
.95 

230 
7 70 

6 00 
1 50 
1 50 
1 50 
140 
1 45 
100 
I 25 

1 00 

725 
7 75 

7 00 

2.50 
6 00 

6 00 

C04000 25 CMOS C04001 75 

C04002 75 004030 .65 
C04006 750 004035 1.85 

C04001 75 C04040 2.45 

C04009 59 C04042 1.90 
C01010 59 C04044 1.50 

C04011 75 C040a6 2.51 

C04017 15 C01047 2.75 
C04013 47 C04019 .79 

C01076 S6 C01050 79 

C04017 115 L04051 2.98 
C04019 .55 C04053 2.98 
L04070 1.41 C04060 3.25 

C04027 175 C04066 1.75 

C04073 75 C04069 .45 

CD4024 150 CD1077 .45 

C01075 25 CD4081 .45 

C04027 69 74C005 39 

004078 165 74C0144 55 

C04029 7.90 710045 75 

74C ION 

74C70N 
74C308 
78C428 
74C 7344 

14[74 
74C9014 

74C9584 

141 10784 

78C151 
14[154 
/40157 
74C 160 
740161 

74[163 
74C 164 

740173 
74C193 
74[195 
80C97 

65 

65 
65 

715 
150 
I is 
3DO 
i 00 
I 75 

7 90 
3DO 
215 
3 75 

3 75 

300 
325 
7 60 

7 75 

1 75 

150 

114100N 1500 
15110611 2.50 
LM17I9 3.75 
1621714 700 
143000 90 
1773014 VI 00 
LM301CN 3/1.00 
1.1430211 .75 

193048 100 
1773058 
I M 307CN 

663084 
19308[8 
1.630914 
L9309K 
LM31008 
LM3IIH 
1M31114 
1.51318014 
1.1431914 

193190 
163706 5 

95 
.35 
100 
1.00 
1.10 

1 75 
1 15 

90 
90 

I 50 
1.30 

9 00 
1.35 

19320K 5.2 1.35 

1.43706 12 1 35 

L143706 15 1 35 

1041714.5 10.50 

LM374r7 1 80 

1M33911 170 
163406 5 I 95 
151340K 12 1.95 

17734077 15 1.95 
1543406 24 195 
1.1134074 5 I 75 

1.634010 6 I 75 

1.1634010 1I1 75 

LM340To 151 75 

161340To 741 75 

143508 1.00 
1M351CN 65 
11437014 115 
263706 I 15 

LINEAR 
11.137311 325 
LM777N 400 
1773808 139 
1.M380CN 105 
1638161 1.79 

11.138219 119 
NE501K 8.00 
815104 600 
NE531H 300 
NE536T 600 
5E5401. 6 00 
NE5505 .79 
NE553 250 
NE555V 75 

NE56514 1.25 

14E5658 1.95 5 656601 195 
NE5676 125 
815610 195 
LM703CN 45 

187098 .29 

17770974 29 
1117105 79 

L671111 39 

17777384 55 
1777734 55 
16773311 I00 
1.18 /395 179 
1.M741CN 3/100 
LM74105 3/1 00 

1M7411414 39 

197479 79 

LM7415 79 

LM748H 39 

161488 39 
19130314 90 
LM130414 119 
L1413058 I40 
1.1.1730714 85 

1.18131011 295 
16113514 165 
151141414 I 75 

LM1458C 65 

LM1496X 95 
L1415560 185 
L921176 195 
1679018 795 
151306514 69 

1M3900N 55 

1639058 60 

1955568 185 
141055540 1 00 
LM7525N 90 
1141/52811 710 
11175346 770 
14475358 125 
80381 4 95 
4675150 49 
75451CN 39 

7545205 39 

7515308 39 

75454014 39 

75491[44 79 

75492044 89 
15491014 89 
RCA LINEAR 
CA3013 
CA3023 
CA3035 
CA3039 
CA3046 
CA3059 
CA3060 
CA3080 
CA3083 
C63086 
CA7089 
CA3091 
CA3173 
CA3600 

1 70 
215 
I 75 

1 35 

1 15 

2 46 

7 80 

85 
1 60 
.59 

3 25 
8 75 
1 85 
1 75 

DATA HANDBOOKS 
7400 Plmout & Oeociiplmn of 5400/7400 ICS S2.95 
CMOS PM -Out & Desciepteon of 4000 Seres ICS S2.95 
LINEAR P,n.aet & Functional Description of 

Linear Coem15 52.95 

MICROPROCESSOR COMPONENTS' 
8008 CPU 52495 8111 1074 RAM 5795 
8080 CPU 149.95 1/02A 26 PROM 19.95 
7489 646 RAM 7.95 52030 2K PROM 19.95 
8599 T,. Stale 7489 3.50 8223 PROM 3.00 
1101 2568 RAM 2.75 2401 26 59 9.95 
7107 IK RAM 2.95 7533 I SSR 7.95 
1101 1024 RAM 7.95 AY 51013 UART 695 
916071 1024400 3.95 93010 7560 RAM 375 

054001 506 P 1 Amp 1541.00 
164002 1004.1 Amp 7511 00 
154007 7000 P 1 Amp 15/51.00 
154001 4000 PI Amp IS/SI 00 
1114148 Swncómg 70151 00 

TRANSISTORS 
7529074 HIP 50,10%., 641,00 
252272A 114,4 Se,IC0,ne 641.00 
2143904 NPN Amp 6/51.00 
2141906 PIMP Amp 641.00 
78919 545 RP 64100 
155951 NJ Fee 6 51 00 

010681 36 Amp SCR 2S100 

7400 Gate 
7447 Doode, 
7490 Counter 
74100 8 114 Latch 
74154 3.coder 
74197 Counter 
1613010-1M7410 
163245-0ua4 HI 
1773090 SV Re9 10.5 
141096 5V Reg 10.3 

141.00 
.79 

A9 
99 
99 
75 

4/51 00 

1.19 

.19 

.99 

DYNAMIC SHIFT REGISTERS 
045008 995014 045100 2 FOR 
005038 144506H 8950160 51.00 

84053104 6040 5395 
6853115 40p.í 395 
77953138 6040 395 
9453145 6 044 3.95 
77993168 6040 Aeon. 495 
18572511 8 0414 Fun.. 1.98 
01157365 6 0.904 Fum 3.95 
6457385 8 040 5 Foe 4.95 

26 Awg RIBBON CABLE 
I FL I.S.,mum 1 9 N. 10 tr. 

4 Cono .191. 19 IL 

9 Cono 891t 690. 
16 Cone 1 491t 1 191t 

37 Cone 7491t 1 991t 

4' POWER SUPPLY CORDS.... 
Black SPECIAL 

3/S1.00 

THUMBWHEEL SWITCHES 

4.4,44 s444444 

40441.4.4.4anamma4 1111110 

r".7:1i . 

_Iw 

s 94 
a+N., 

1Lia.a 3 aeµei o 

..PION BOARD AO 
Here's. low con, 66 10 IC C P40'ly 
breadboard 1a w,70 ear the 9,6hó 0l 
01 Sockets and me ben of the Plato 
Board wens , comp.. down to the 
Lest nut. halt and 00e444 Includes 
7 01 355 Sorsen. 1 07 358 But Shp: 
7 5 wry b.nd,n9 pom, 4 0.06., 74f1. 

4440944, ls, 60/84, and easy assembly 
rmt hone 

COMPLETE Ill... 01 
*5 a ecial O ss 

Olt 

POCKET CALCULATOR KIT 
5 lunctror. plus 100174nt - 
addressable memory meth 

ndw,dualreull - 8 awn 
4%44600 9141 0ve11104, - 6011040 

y- standard or . 00 
.44aó6 batter at - aR 

14 Dan in ready tO 

assemble tp.m - rnmunmm 
included 3" 5%" SPECIAL $12.95 each 
OPTIONS - 
115VAC Transformer . 4.95 each 

6 each "14' Allabr8 9.014,0, 1.95 lot 

794 OIAM. TRIMMER 
M011111111.110 V141.1/110 

SPECIAL 
Model 
TR ll 

M 
f1p. Idn 411 W 

1/16 VECTOR BOARD 

WALL or T.V. DIGITAL CLOCK 
12 or 24.40,? 115 Vac 

15' 0IE81I446 DISTANCE 
Walnut Caw 6" a 3" . I" 
9r.6 51m.6" 4.gh 

Seconds." Nph 

KIT All Comp, 6 Cal 534.95 
Wind 6 ASMmbled 539.95 

IC'S E>)/Q[:j KITS 
FUNCTION GENERATOR KIT 

lealu,n um, 
tr.anlie arM 

innate woe. 

T90 0 5%10.. 
AM/{N up40d,ry 

XR.2206KA SPECIAL 517.95 
Includes monolithic function generator IC, PC board, and assembly 

Instrlx0on manual. 

X147206KB SPECIAL $27.95 
Same as X18.2206KA above and includes e.temal components 
lot PC bard. 
TIMERS 
XR.555CP Monolithic T141101 SPECIAL S .69 
511-320 Psecrsion T,me, 1.55 

X11-556CP Dual -555 Time? 1.85 

XR 2556CP Dual Timing Circuit 3.20 
XR-2240CP Programmable Counter/Timer SPECIAL 325 
PHASE LOCKED LOOPS 

XR-210 FSK DemOdulato, 5.20 

XR 215 HO Frequency PLL 6.60 

X0-567CP Tone Decoder (mine DIP/ 1.95 

OR 56ICT Tone Decoder (TOM SPECIAL .99 
STEREO DECODERS 
XR.1310P PLL Stereo Decoder 3.20 

XR.1310EP PIA Stereo Decoder 3.20 

XR1800P PLL Stereo Decode, 3.20 

WAVEFORM GENERATORS 
X14.205 Waeefo,m Generator 8.40 

OR 2206CP Monolithic Function Generator SPECIAL 4.49 
OR 2207CP Vofiage.Conlrolled Oscillator 3.85 

OTHER EXAR IC'S 

XR 146801 Dual 15V Tucking 945614101 SPECIAL 2.95 
OR 1468N Quad Line Drive, 5.80 

XR.1489AN Chad Line Receive, 4.80 

X R.2708CP Operational Muli pl. 5.20 

XR-771 I CP FSK Demodulator/Tone Decode, 6.70 

0 4.2261 Monolithic Proportional Servo IC System 

W/4 ea. Dine, Transistor 3.79 

DISPLAY LEDS 
FND70 Com. Gm. .250 .69 
MAN I Com Ano. 
MAN 7 547 Maui. 
MAN 3 Com. Calh. 
MAN 4 Co, Co, 
MAN 7 Com. Ano. 
D133 Com. Cam. 
01747 Com. Ano. 

.270 51.95 

.300 

.175 

.187 

.30 

.125 

.675 

3-95 
39 

1.95 

1.50 

195 
2.50 

DISCRETE LEDS 
MV 10 

MV 50 
MV 5074 
MV 5024 
MV 5014 
MV 5024 
MV 50' 

8d 
Rd R 
Green 
Yenn4 
Or4.1e 
Ref IY" leach 

511 00 

6.11 00 

511 00 

411 00 

41700 
4 51 00 
5/SI 00 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 

174 7545 50100 171 2549 SO_I_00 

8pm 517 .16 .15 24 Om S 38 37 .36 
14 pm .70 .19 .I8 7811m .45 44 .47 

1610n 12 73 .22 36 pin 60 .59 .58 

18 440 29 78 .17 40 pin 63 .62 .61 

270,n .36 .31 36 

SOLDERTAIL STANDARD (TIN) 
14 pm 5.30 70 26 78 inn 5 99 90 81 

16 pin 33 .31 79 36 9m 139 126 115 
18 pm 47 39 31 40 Din t 59 145 1 30 

24 pin 59 54 49 

SOLDERTAIL STANDARD (GOL D) 
8 om S 30 27 24 24 Dm 5 70 63 57 

H 9m 35 32 29 78 pin 1 10 100 90 
16 Om 38 35 32 3fi pin I 55 140 I 26 

18 pin 52 47 47 40, I /5 159 1.15 

WIRE WRAP SOCKETS (GOLD) LEVEL .3 
10 pin S45 II 37 74p SI05 95 85 
14 pm .39 .38 .31 78 p:n,n 140 175 110 
16 0,0 .43 .42 .41 36 om 1 59 145 130 
18 pm 75 .64 fiI 40 inn I 15 1 55 110 

50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 
10 OHM 17 OHM 15 OHM 18 OHM 22 OHM 

ASST.' Sea: 77 OHM 33 OHM 39069 47 OHM 5608M 
68 086 87 OHM 100 0146 120 OHM 150 0677 

ASST. 2 5 ea: 180 OHM 220 088 210 0951.330 0148 390 08477 

4700414560 OHM 680 OHM 820 OHM 1K 
ASST. 3 5 a: 1277 1 56 IBA 2.777 1 16 

331 396 476 561 686 
ASST.4 5 ea: B 16 106 126 151 186 

270 27K 3377 391 41K 
ASST. 5 5ea: 566 686 876 70077 1206 

1508 IBM( 7706 7700 3306 
A551.6 Sea: 3908 4706 56011 6805 8706 

IM 1 76 156 188 224 
ASST. 7 5.a 278 336 399 4 IN 5677 

1/I WATT S% 50 PC S. 

1/4 WATT S% SI PCS. 

I/a WATT S% 50 PCS. 

I/4 WATT 5% SO PCS 

174 WATT 5% 50 PCS. 

1/a WATT S% SO PCS. 

1/4 WOO TS% SC PCS 

7070 16 NIA05 RAM Roams 420400 Po.? 29.95 
7107 46 RAM 45055 Amu lime 22 pen 01P 19.95 

PRIME 
INTEGRATED 
CIRCUIT 
ASSORTMENTS 4ís110 7,, 

HST 17 lw 

6551 le - 

4551 9 74. 547.41 
5591+5 

SN,40o7401 
a7ro ion 

ras 
001000 4007 

C04014 4011 

601011 3015 
103111 565. 

1407 r401 

14M III/ 
1491 ,41011 
14110 74191 

4011 4017 
4019 4073 

Mr MI 
1 MIT 

1,104 

10003 

141º1 

1080 
4010 

364 
7415 

S5l OIL 

05' 076 

COOS 

11814* 

6595 Ant 

19 95 4404 

SD 4ist 

Sta 95 assn 

*Special Requested Items* 
001194 0W 74111 V 49 69 95 

9C4195 ISV 1ra1* On 1.25 
093613 Ownaw 195 
10110011 0004 CO', Ser 21 IM 

CA1110 Suer CV 05 09 Am, 1 49 
0C140817 6/0 995 
07341 0110 995 

41191 1300 
4074P 125 
7511 11 00 

7519 700 
7524 350 
1515 6 00 

1517 000 

7533 5195 
1261 595 
1261 2IS 
8199 I 15 

8876 100 
8880 135 
1491 500 

ZENERS-DIODES-RECTIFIERS 
TYPO VOLTS 
114746 3.3 
IN/SIA 5.1 

111757 5.6 
15153 62 

IN /54 6 8 

169658 IS 
155732 5.6 
1145234 6.7 
1115235 6.8 

155236 7.5 
18456 25 

400m 
100m 
IOOn 
400m 
400m 
400m 

500m 
500m 
500m 
500m 
40m 

15458 ISO 7m 

154856 180 10m 
1114001 SO PIV I AMP 
794002 IDO PIV I AMP 

PRICE 

4/I 00 
4/1 00 

4/I 00 
4/I 00 
4/1 00 
4/1 00 

28 
.78 

28 

.78 
6/1.00 
6/100 
5/1.00 

09 
.10 

TYPE VOLTS 
N4003 700 PIV 
54004 400 PN 
53600 50 
N4748 75 

N4151 35 
144734 5.6 

N4735 6.2 
N4736 6.8 
N1738 8.7 

N4741 12 

N4744 15 

61183 50 NV 
61184 IRO PIV 
N1186 700IV 
N1188 400 P10 

W 
I AMP 
I AMP 
700m 

loin 
10m 
Iw 
Iw 

Iw 

Iw 

Iw 

Iw 
35 AMP 

35 AMP 

35 AMP 
35 AMP 

PRICE 

10 

to 
61100 
IS I00 
12,100 

78 

28 

28 
28 
78 

78 

1 60 

1 70 

1 80 
3 00 

MPS AGS 
MPS 406 
10417194 
157111 
7521114 
752169 
2573696 
0117415 

7141484 
7041º064 
20409214 
780975 
791051 
153155 
8131055 
153397 
753398 

S 100 
54100 
1/1100 
65100 
511 00 

54000 
44131 
5/51 00 
11100 
6100 
55100 
51 00 
241 00 
519 
519 
54100 
WV 00 

TRANSISTORS P54219 
*044250 

244400 
144401 
744402 
254101 
754409 

P143561 1 SI 00 
P111168 4 51 00 
P51569 4 51 00 

1041104 5/51 00 

1147/05 5/5100 
151100 5/51 00 
2M1707 51100 
241111 5/al 00 

141714 565 
751175 5100 
1141901 54100 
711904 411 00 
2111905 4/SI 00 

25 1904 41100 
254011 1 51 00 

164014 1 51 00 

651 00 
1/5100 
41100 
4/SI 00 

41100 
41100 
51100 

2550111 411 00 

7145088 44100 
7115089 141 00 

755119 54100 
745131 54100 
295119 54100 
1145709 Sit 00 

245951 5SI00 
C10691 S.8 15100 

91L02 1K Static RAM (Wee Replacement 1w 71021 
4wih 40% less Current Drawn 3.95 

.Vector General Purpose Logo CARO Bord 14,95 
'Very High Noise Immundy ' 11014112 es 14 pin DIPS 
04 pin Edge Connection 

THE KILOBYTE RAM CARD Per Kit 69.95 
'Complete IK.8 Memory Mph No,.. Immunety Components 
'Single 5v supply '50045 Access Time &Kit n6ludes sockets, ICS & 
Road 

FREE With each 575 order of Micer:Rm..r COmP011011. 

512.00 get a one year subwnplion to BYTE the m.patin for 
v.lu tampua? PHREAKS FREE FREE FREE 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
California Residents- Add 6% Sales 'Tax 
Write for FREE 1975F Catalog - Data Sheets .25o each 

49/lE5 
P.O. BOX 822, BELMONT, CA. 94002 

PHONE ORDERS - (415) 592-8097 

CAPACITOR CORNER 
(111111 50 VOLT CERAMIC DISC CAPACITORS 

19 1049 50100 1.9 1049 
IOpI 05 04 03 001 05 04 

77 01 05 04 03 0047 05 04 
47 01 05 04 03 01 05 .04 
1000 05 04 03 012 06 05 
770 pl 05 04 03 047 06 05 
470 pt 05 04 .035 I 17 09 

50 100 

035 
.035 
035 
0a 

04 
075 

100 VOLT 5101A11 4I114 CAPACITORS 
.001m1 .12 .10 .07 022m1 .13 .11 .08 

0022 .12 .10 .07 1)47m1 .71 .17 .13 
0047m1 .41 .10 .07 .1m1 .77 .23 .17 

.111411 .12 .10 .07 .22m1 33 .27 .22 

70%DIPPED 1 ANT AL UM5 (SOLIDI CAPACITORS 
1 350 28 23 II 15 350 30 26 71 
15 350 28 73 17 2 7 250 31 77 72 
22 350 28 23 17 3 3 25V 31 27 17 
33 350 28 73 17 4/ 250 37 28 23 
47 350 78 .73 11 6 8 250 36 31 25 
68 350 28 73 1/ 10 25V 40 35 29 

1 0 3511 78 73 11 15 750 63 50 40 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
A.,N Let4 Rae41 lead 

47 50 15 13 10 11 25 15 13 10 

I 50 I6 14 II 47 50 16 74 II 
3 3 50 15 .13 10 I 16 15 13 10 

4 7 25 16 14 12 I 25 16 14 II 
10 75 15 13 10 I 50 16 11 II 
10 50 16 14 12 1 7 16 15 13 10 

22 75 17 15 17 4 / 75 15 13 10 

77 50 74 70 18 4 7 50 16 II II 
47 25 19 17 15 10 16 14 12 09 

47 SO 75 11 19 10 75 IS 13 10 
100 75 21 70 18 10 50 16 14 12 
100 50 35 30 78 47 50 14 21 19 

270 75 32 78 75 100 16 19 15 14 

220 50 45 41 38 100 75 24 20 18 

470 75 33 29 21 100 50 35 30 78 
1000 16 55 50 45 720 16 73 17 16 

2700 16 !0 62 55 4/0 75 31 78 76) 

Circle 92 on reader service card 103 



equipment repDrts 
Simpson Model 432 
"Chroma-Line" Generator 
THE FIRST THING I THOUGHT WHEN 1 UN - 

packed the newest thing from Simpson, the 
Model 432 "Chroma-Line" Generator was 
"Hey! Isn't that a cute little thing." It's not 
as big as a cigar box. The second thing I 
thought was "Oh, shucks. They forgot to 
send the cables and line cord!" This was an 
early model, and even the instruction book 
was a pre-release copy. Searching the 
packing didn't help, so I settled down to 
read the manual. That did it. During the 

Circle 103 on reader service card 

first quick look, I found the page that 
cleared up the mystery. 

INTEL 8080 CPU 5139.00 
8008 8 BIT MICRO PROCESS- 
ING CHIP (with Data Book) $ 35.00 
2102-2 1024 BIT RAM . $ 3.95 
5202A UV PROM $ 19.00 
MM5203 UV PROM 5 19.00 
1702A UV PROM S 19.95 
MINIATURE TRIM POTS 100, 500 
5K, 10K, 25K, 50K, 100K, 200K 
5.75 ea. 3/$2.00 
MULTI -TURN TRIM POTS Similar to 
Bourns 3010 style, 10,," x %" x 

II/a"; 50. 100, 2C00, 10,000 ohms 
$1.50 ea. 3/S4.00 

LIGHT ACTIVATED SCR's 
TO -18, 200V lA $1.75 

PRINTED CIRCUIT BOARD 

41" x 61/2" single sided epoxy 
board, Si." thick, unetched 
5.50 ea. 5/52.20 

4 WATT IR LASER DIODE $7.95 
2N 5460 P FET .... S .45 
TIS 73 N FET ... ... S .45 
2N 4891 WT $ .45 
ER 900 TRIGGER DIODES 4/51.00 
2N 6028 PROG. UiT S .65 

VERIPAX PC BOARD 
This board is a y' single sided 
paper epoxy board, 41/2.'061/2", 
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 power 
supply connector. $5.25 

RED/GREEN BIPOLAR LED $1.30 
MT -2 PHOTO TRANS S .60 
MV 5053 YELLOW GREEN 

OR ORANGE LED .... ea. $ .35 
RED GAP OSL-3 LED $ .20 
14 PIN DIP SOCKETS S .40 
16 PIN DIP SOCKETS S .50 
MOLEX PINS 100/51.00 

1000/58.00 
8 PIN MINI DIP SOCKETS S .32 

10 PIN TO -5 TEFLON 
PC SOCKETS .. ... S .60 

10 WATT ZENERS 
3.9, 4.7 OR 18V 5.75 EA. 

1. WATT ZENERS 5.6, 
10, 12, 15, 18, OR 22V 5.40 EA. 

Silicon Power Rectifiers 
PRV 1A 3A 12A 506 

100 .06 .14 .30 .80 

200 .07 .20 .35 1.15 

400 .09 .25 .50 1.40 

600 .11 .30 .70 1.80 

800 .15 .35 .90 2.30 

1000 20 .45 1.10 2.75 

REGULATED MODULAR 

POWER SUPPLIES 
+ -15VDC AT 100ma 

115VAC INPUT $24.95 
5VDC AT 14, 115VAC INPUT $19 95 
12V .5A $24.95 

IN 4148 (IN914) 14/51.00 
1103-1024 bit RAM $4.75 
NEC 6003 2048 bit RAM $9.50 
1101 256 bit RAM $1.75 
8223 PROM $a.75 
7489 RAM . $2.40 

Terms: FOB Cambridge, Mass. Send 
Check or Money Order. Include 
Postage. Minimum Order $5.00. 
COD's $20.00. 

TRANSISTOR SPECIALS 
2N1546 PNP GE 10.3 5 .95 
2N5086 PNP Si TO -92 4/51.00 
2N4898 PNP T0-66 5 .60 
2N404 PNP GE TO -5 .. 5/51.00 
2N3919 NPN Si TO -3 RF $1.50 
MPSA13 NPN Si TO -92 3/51.00 
2N3767 NPN Si TO -66 $ .70 
2N2222 NPN Si TO -18 5/51.00 
2N3055 NPN Si TO -3 S .80 
2N3904 NPN Si TO -92 ... .. 5/51.00 
2N3906 PNP Si TO -92 5/51.00 
2N5296 NPN Si T0-220 5 .50 
2N6109 PNP Si T0-220 5 .55 
2N3866 NPN Si T0.5 Si RF POWER 5 .75 
M12252 NPN Si T0-66 5 .90 
2N3638 NPN SI T0-5 5/51.00 
2N6517 NPN TO -92 Si ,3/51.00 
CAPACITORS 
35V at .47 uf TANT 5/51.00 
35V at 6.8 uf TANT 3/51.00 
20V at 150 uf TANT ..5 .40 
6V 30 uf TANT 5/51.00 
12V 200 uf ELEC 5 .30 
200V 4.7 uf ELECT $ .30 

C/MOS (DIODE CLAMPED) 
74CO2 $ .55 CD4019 $ .58 
74C10 $ .60 CD4022 $1.25 
74C157 $2.15 CD4023 S .30 
C04001 $ .30 C04024 51.00 
CD4002 S .30 CD4025 S .33 
CD4006 $1.50 CD4026 53.20 
CD4007 $ .30 CD4027 51,23 
CD4009 5 .67 CD4028 $1.09 
CD4010 5 .65 CD4029 $1.42 
CD4011 5 .30 C04030 5 .30 
CD4012 S .30 CD4035 51,42 
CD4013 5 .53 CD4042 5 .84 
CD4015 51.17 CD4046 52.50 
CD4016 $ .65 CD4047 $3.10 
CD4017 $1.35 CD4050 S .58 
CD4018 51.25 CD4055 $2.70 

D0 -33-A 3 DIG. LED 
ARRAY READOUT $1.65 
MAN -1 READOUT $1.75 
MAN -3 READOUT $1.00 
MAN -4 READOUT $1.30 
MAN -7 READOUT $1.25 
DL 747 53.50 

Full Wave Bridges 
PRV 2A 6A 25A 

200 .95 1.25 4.00 

400 1.15 1.50 5,00 

600 1.35 1.75 6.00 

CD201 100x100 IMAGE SENSOR 
CHARGED COUPLE DEVICES 
USED IN SOLID STATE CAM- 
ERAS, WITH APPLICATIONS. 

$145.00 
FPA 711-7 LEVEL Diode Array 
Optical Tape Readers ....55.95 
1.0,0 -ost Digital Volt Meter 
I:ft. Kit contains Integ. Cirrolt 
$rhem.. PC Board*. LED Dls- 
plaa's, Ilegulaior, lteslstors. t i- 
paritors and Tran, lators. Outer 
case and halter)' not supplied. 
Accurate to S one cas. has 
range of I as to 1.1099 y UC. 
Os crall dimensions 114" X 3" X 

162,00 

SERIES 
7476- .45 
7480- .60 
7483- .80 
7485-1,10 
7486- .40 
7490- .60 
7491-1.00 
7492- ,75 
7493- .60 
7495- .80 
7496-- .85 
8267-1.95 

74107- .40 
74121- .50 
74123- .90 
74125- .65 
74126- .70 
74150- .99 
74151- .84 
74153-1.05 
74154-1.49 
74155-1.05 
74157-1.17 
74161-1.25 
74163-1.45 
75164.-1.75 
74165-1.75 
74173-1.55 
74175-1.60 
74177-1.50 
74181-3.00 
74192-1.40 
74193-1.28 
74195- .80 
74196-1.85 
75491-1.10 

TTL IC 
74L00- .30 
7400- .14 
7401- .17 
7402- .14 
7403- .17 
7404- .21 
7405- .20 
7406- .35 
7407- .37 
7408- .18 
7409- .22 
7410 .17 
7411- .27 
7412- .45 
7413- .72 
7414-1.75 
7416- .37 
7417- .37 
7420- .17 
7425- .36 
7426- .27 
7427- .31 
7430- .17 
7432- .27 
7437- .36 
7438- .35 
7440- .17 
7441- .95 
7442- .90 
7445-1.05 
7446-1.10 
7447-1.00 
7448-1.00 
7472- .33 
7473- .38 
7474- .35 
7475- .60 

CT7001 CALENDAR ALARM 
CLOCK CHIP $6.95 

SPDT MIN. TOGGLE SWITCH 
MTA-106 $1.50 
DPDT MIN. TOGGLE SWITCH 
MTA-206 $2.25 

CD 110 LINEAR 256 XI BIT SELF 

SCANNING CHARGED COUPLED 
DEVISE, WITH DATA $125.00 

SANKEN AUDIO POWER AMPS 

Si 1010 G 10 WATTS S 6.90 
Si 1020 G 20 WATTS $13.95 
Si 1050 G 50 WATTS $24.95 

LINEAR CIRCUITS 
LM 309K 5V IA REGULATOR $1.50 
723 -40 1-40V REGULATOR .. 5 .58 
301/748 -Hi Per. Op. Amp- S .30 
320T, 5, 12 or 10V Negative Reg. 51.50 
741A or 741C OP. AMP. S .31 

709C OPER. AMP. S .25 
307 OP AMP . $ .25 
CA 3047 HI PERF. OP AMP .. $ .95 
CA 3089 FM IF SYSTEM $3.25 
3401-5, 8, 12, 15, 18, 24V 

POS. REG. TO -220 $1.75 
101 OPER. AMP. HI PERFORM 5 .75 
LM 308 Oper. Amp., Low Power 51.05 
747 -DUAL 741 ........ S .65 
556 -DUAL TIMER $1.30 
537 -PRECISION OP. AMP, $2.60 
LM 3900 -QUAD OP. AMP- 5 .49 

LM 324 -QUAD 741 $1.70 
560 -PHASE LOCK LOOP $2 50 
561 -PHASE LOCK LOOP $2.50 
565 -PHASE LOCK LOOP . $1.75 
566 FUNCTION GEN. .... 52.50 
567 -TONE DECODER ... $2.00 
703-RF-IF AMP. $ .41 

8038 IC VOLT CONT. OSC $4.50 
LM370 AGC SQUELCH AMP. ....$1.15 
555-2 us -2 HR. TIMER . S .65 
553 QUAD TIMER $3.50 
FCD 810 OPTO -ISOLATOR $1.35 
1456 OP. AMP, S .95 

1458 DUAL OP. AMP S .65 
LM 380-2W AUDIO AMP- $1.29 
LM 377-2W Stereo Audio Amp. $2.50 
LM 381 -STEREO PREAMP $1 69 

LM 382 -DUAL AUDIO PREAMP 51.69 
LM 311 -HI PER. COMPARATOR .95 

LM 319 -Dual Hi Speed Comp. $1.15 
LM 339 -QUAD COMPARATOR $1.25 

TRIACS SCR'S 

PRV lA l0A 25A 1.5A 6A 35A 

100 .40 .70 1.30 .40 .50 1.20 

200 .70 1.10 1.75 .60 .70 1.60 

2.20 

- 
400 1.10 1.60 2.60 1.00 1.20 

1.50 -3.00 600 1.70 2.30 3.60 

Send 20c for our catalog featuring 
Transistors and Rectifiers 

145 Hampshire St., Cambridge, Mass. 

SOLID STATE SALES 
P.O. BOX 740 
SOMERVILLE, MASS. 02143 TEL. 617 547.4005 

WE SHIP OVER 95°, 
Or OUR ORDERS THE 

0AV WE RECEIVE THEM 

Despite the very compact size, and all 
of the things it can do, they have still man- 
aged to find space to put a 23 -cubic -inch 
storage compartment in it! It's on the bot- 
tom of the case, with a cover held by two 
snap fasteners. Taking this off, there was 
the line cord and all of the hookup cables. 
So, don't write to the factory when you 
get one; just pull the two little black knobs 
to get at it. 

This is a very versatile instrument. A 
4 X 4 matrix of pushbuttons can give you 
any of si.rteeti different patterns. You can 
have a single dot in the center of the 
screen, a7 X II pattern or a 15 X 21 pat- 
tern of dots. Same with vertical or hori- 
zontal lines. You can start out with a single 
"cross -hair" pattern, one vertical and one 
horizontal line, go through a 7 X 11 line 
pattern, and wind up with a 15 X 21 cross- 
hatch. Three color patterns are used; an 
Llnkeyed rainbow, three -bar color, and the 
standard 10 bar keyed rainbow. Last, a 

very handy one; a white "blank raster" for 
making purity adjustments. 

Any of these signals can be fed into the 
TV set from the antenna input. Special 
cables provide either 300 -ohm balanced or 
75 -ohm RF input. Yoti can use any of 
three VHF channels, 3, 4 or 7. By using 
the 3rd and 5th harmonics of the channel 
7 signal, two UHF channels, 23 and 52 

can be used. The RF oscillators used for 
these are all crystal controlled. 

The same patterns can also he fed di- 
rectly into the IF input of the TV set. This 
is also a crystal -controlled signal. There is 

also a video -frequency output, which can 
be fed directly into the video stages. A 4.5 - 

MHz sound IF signal, again crystal con- 
trolled, can be used, modulated or unmod- 
ulated. The amplitude of all signals can be 

adjusted by the level control on the back 
panel. The sync polarity of the video sig- 
nal can be set to whatever is needed to 
match the TV set, and its level adjusted. 

On the back panel of the Model 432, 
beside the RF/IF/video/sound BNC jack, 
and its level control, there is a banana jack. 
This can provide trigger signals at either 
horizontal or vertical frequency for the 

External Trigger of scopes. 
The Model 432 is powered from the 

AC line, through an isolating transformer. 
An IC voltage regulator controls all of the 
IC operating voltages. Short-circuit pro- 
tection and temperature compensation are 
also taken care of in this department. 

I tried the Model 432 out on some of 
the dog TV's with which my bench is usu- 

ally covered, and it came through. (I al- 
most said "with flying colors" but this 
wasn't the case at all; they were stable as 

a rock. Beside that, I got roundly chewed 
out for using this phrase with reference to 
another color bar generator, a long time 
ago!) 

The compact size of the Model.432 and 
the logical control arrangement makes it 
very easy to use, in the home or on the 
bench. It's small enough to he carried in a 

tube caddy. Quite an instrument, and one 

that should give you good service for a 

long time. R -E 



N PRICES - BUY 100 
TAKE 25% 

II INA 

0pw BUY ANY 10 
BL - TAKE 15% 

SN7400 
SN7401 

Q SN7402 
O SN7403 

SN7404 
SN 7405 

O SN7406 
SN 7407 
SN7408 
SN7409 

O SN7410 
SN7411 
SN741 3 
5N7414 

O SN7416 
SN7417 

O SN7420 
O SN7412 
O SN7423 
O SN7425 

SN7426 
SN7427 
SN7430 
SN7432 
SN7433 
5N7437 
SN7438 
SN7440 
SN7441 
SN7442 

O SN7444 
O SN7445 

SN7446 
SN 7447 
SN7448 
SN7450 
SN7451 
SN7452 
SN 7453 

Q 5N7454 
O SN7455 
O SN7460 

be 

$.16 
.16 
.16 
.16 
.19 
.19 
.35 
.35 
.19 
.19 
.16 
.25 
.59 

1.65 
.34 
.34 
.16 
.45 
.29 
.29 
.25 
.29 
.16 
.25 
.49 
.34 
.34 
.16 

1.00 
.70 

1.25 
.89 

1.15 
.99 
.99 
.16 
.17 
.17 
.17 
.17 
.22 
.17 

SN7462 5.22 
$N7470 .29 
SN7471 .49 
5N7472 .29 
5N7473 .36 

0 SN7474 .36 
O SN7475 .59 

SN7476 .39 
SN7478 .79 
5N7480 .52 

0SN7481 .99 
SN7482 .89 
SN748 3 1.25 
SN7485 1.25 

0SN7486 .37 
SN7488 3.95 5N7489 2.45 

SN7490 .59 
O 5N7491 1.10 
O SN7492 .59 
O SN7493 .59 
OS 7494 .95 
O SN7495 .79 
0 SN7496 .79 

SN74100 1.40 
SN74104 .44 
SN741 05 .44 

SN74106 .52 
051474107 .44 
OSN74t08 .89 
O SN74112 .89 

SN74113 .89 
SN74114 .89 

SN74121 .49 

O SN74122 .48 
O SN74123 .85 
O SN741 25 .51 
I-151,174126 .59 
O SN741 32 1.75 
O SN74140 2.10 
O SN74145 1.05 
O SN74148 2.25 
O SN741 50 .98 
O SN74151 .75 
OSN74153 .90 
OSN74154 1.35 
OSN74155 .95 
O SN741 56 .95 
OSN74157 .95 
OSN74158 .95 
OSN74160 1.35 
OSN74161 1.25 
O SN74163 1.35 
O SN741 64 1.50 
O SN74165 1.50 
OSN74166 1.50 
OSN74173 1.45 
O SN741 74 1.39 

SN74175 1.30 
OSN74176 1.20 
05N74177 1.20 
O SN74180 .95 SN74181 2.98 
Q SN74182 .74 
OSN74184 1.98 
SN74185 1.98 
OSN74190 1.40 
OSN74191 1.40 
SN74192 1.25 
O SN74193 1.25 
OSN74194 1.20 
QSN74195 .85 
SN74196 1.80 
O SN74197 .90 
SN74199 1.75 SN74200 4.95 

o 4.95 -VOLT NICAD 
S POWER PAK 
Include& 4 "A" cell tied 
batterlea hooked up to elve 
You 6'olta for al type. 

e Iniet 
of 

ten.. made. Km bi. 

This unit is not advertised 
anywhere! Made for 

Motorola Communications at 
the original coat of $4.59 
each (for insertion in their 
Walkie Talkie Program). 
It's a 80 -ohm Imp MIKE. 
It'. an excellent speaker 

1 

BY TELEDYNE PACKARD-BELL QUAD" 
JUST IN . , . The "QUADS". U.e for either 8 -track or 'l - 

,,s, Quad tapes, An audiophile economy exclusive by Poly 
Palm Same type found in the moot expensive tape 

TAPE :1 
player.. tuners, etc. It's a complete Quad yatem, ten- i u 
toying 4 -channel preamp . . . all the able. neeemary DECK f, 
to just plug Into any stereo quad amplifier or even our 0y 
20 & 80 -watt tuner amplifier aysteme (nee S 
in OM catalog). Insert n cartridge to turn on deck./ 
Enjoy up to 80 minute. of non -atop, non -repeat stereo_ 3.y 
or, quad. Remove cartridge deck automatically 'shuts 
oft, Other feature.: 4 -program indicator lights, auto- 
matic or manual program change, push-button channel . f - 
selector switch, built-in triggering switch thatenables 
you to automatically use 8 -track or quad tape.; heavy- 's s GJ / 
duty 

front 
flywheel for WOW & FLUTTER PROOFsound: Dap. 

q95 
4 ..- 

ping panel tape door mounting front panel flange. `.- 
tersal duty cool-proofsu 115 VAC motor. Requires. de. ' 
sehes 12 VooDC for all Simselect Include. r --- schemnI 

IT'S 
READY., all cables. Sire: et/yz 8t/r : 

9t/r^. READY TO GO! 

9 -FUNCTION, 8 -DIGIT 
MEMORY CALCULATOR KIT 
It's the easiest multi -function kit today! 
Lightweight. 51/4 x 3 x (2 at back aide) a In,4e 
front side of angular display panel block ease, Nifty 
unit for business, school, home, and for the youngsters. 
Slips into any pocket, briefcase with ass Easy -to - 
understand pietoral Instruction booklet and how -to - 
use -book. AC/DC tool 
KIT INCLUDES: case, 22 -key keyboard kit, ON -OFF 
switch (part of keyboard) PC board, driver and memory 
calculator chips, 9 -digit "bubble" magnifier LED array, 
array cable. AC adapter jack & wire», battery case 6 
buttery card display, instruction and pictoral step-by- 
step construction booklet. 

4 -DIGIT AM -PM 
FLUORESCENT $9.99 
CLOCK PANEL o 

''PANEL OPTICS" 
YOU ASKED /OR IT! Found only at Poly Pak. at thu. 
1 -o -s price! It's ONLY 1 3/4 x 1 3/16 a 3/8^ deep 
panel. Designed epeeifleelly for our MM -6316 fluores- 
cent driving clock chip. Indicate 4 -digits, AM -PM, 
pulsating a rend indicator, requires minimum of parts 
to build. Color: BLUE-GREEN: you can ue RED or 
GREEN filter.. Character height: 0.5^. F cement volt- 
age Is 1.76 VAC or DC PA 160 mils. anode voltage 
25V A 260 mieroampa per segment With spec short., 
clock construetion diagram., P.C. board layouts, epees. 
A DIGITAL CLOCK BUILDER'S SPECIAL. 

POSTAGE STAMP 
MOBILE MIKE 
SPKR $1.98 

n 
an covering broad rge 

in sound. Extremely well- 
mede. 

INDUSTRIAL SPEED CONTROL O $4.95 
. A 330 Item from C.E. Model 533A (made for Xero., 

that controls home, chop and Industrial lighting 
stool A 

very elaborate circuit for controlling mapy andel electronic device.. Easily controls speeds of electric 
drill.. brush type motors, etc. 115vac, rated at 1100 
watts.yWithaluminum 

8 x eed 23/dimming 
control 

W'ith diagram heavy-duty u a 

Id hookups, 
u 

Made 
By 
TUNG-SOL 
D2004 

LOWEST PRICES IN U.S.A.! 

DOUBLE MEMORY 
Percent, Constant, 
Display Restore 

o 

O 

95. v s6 ,J c 
4 -Function 
Arithmetic 
22 KEYS! 

NATIONAL 
LM -340T VR's 

o.3 zoG.«Iy 
e 

.. u A 

$1.75 Each 
....Ir,- ems pos. 

Lry4o.Ó6 . t)40- 
tMMa400aT i . 
ter 340 .itnu 
tM.14o.sene e 

"BLASTAWAY" 
ON 1N4000 

RECTIFIER PRICES 

Type PIV Sale 
43 1N4001 S010 for 455 

1114002 100 10 for SSe 
0 1114003 200 10 for 655 
0 1114004 400 30 for 75c 

1014005 600 10 for 85e 
13 154006 800 10 for 99e 

1N4007 100010 for 1.29 

4% DIGIT DIGITAL VOLTMETER 
DVM CHIP 

9999 

Type MM5330 by National utilises P channel low -thresh- 
old enchencement mode device. and ion implanted deple- 
tion mode device.. Provides logic circuit for 4'/g digit 
DVM. All logic for four decade counters, a divide by 
four counter, divide by two counter for over -range 
blanking, latches for all counter stages, an output ROM 
to generate BCD to 9'. complement BCD of the Iatdhes 
and a module 4 counter to sequentially present each 
of deceda latches thru ROM to the BCD outpbte plus 
four outputs to indicate which decade Is display. A 
reeet for all counter .taxes, transfer pulse generator to 
net the latch.. To 400 Khz operation. TTL compatible. 
With instruction sheets and diagram o "how -to -build 

S14.95 
4y digit DVM". Ideal with oR Litronia t/s' ingle. 

1'/Y^ and dual dlglte. 18 -pin DIP. 

II 

Here is what 
Poly Paks is 
Famous for... 

Fabulous 

, MICROPROCESSORS! 
I11f; ` 

tiff /, 

Ó 

o 
o 

o 
o 

ROMS! RAMS! 
MEMORIES! 

8008 Microprocessor $44.00 
8080 Super 8008 250.00 
2102 1024 Static RAM 3.95 
1101 268 bit RAM 1.50 
1103 1024 bit RAM 2.91 
M M5260 1024 RAM 9S 
MM5262 2048 bit RAM 6.50 
2513 Character generator 12.50 
MM52030 Eraceable PROM 19.95 
MM52020 Eraceable PROM 19.93 
1702A Eraceable PROM 19.93 
8223 Programmable ROM 2.97 

..R.4cl. 51 X9 

.IT rtm. fo8r,,BARREI SALE 
!Narked 14 and/ ith jARR[j . Who knowal 

m 

LOLLAR OP IMPS,$175 
for 

51.96 
May Include 709'., 741'&, 
703'., 660 eerie. 666 In- 
cludes merked and un- 
marked.... 

?::": iiwá4 100 for SWITCOLVES $1.98 
You never saw th. before. 
Imaagglns famous awftchlne 
dloae. at than Drlceal 

err IT 
YOU CONTROL 
40 for $1.98 
5{rlllee, dual., variety of 
value style, big one 
m 

- 
aal1 0 , 

For the Wet time anywhere, Poly P.k 
merchandisers Introduce a new Rey 
in buy Ina the economical Rey. Raw 
stack Fed the "barrel% Remember 
the ....rod ole elri'T They're back 

dn. The sm way m rchendisere 
throughout the . United buy 
from various factories ... their over- 
runs In barrels. Pelt Pak has done 
the same. There foe you re gamin. 
Me same type e1 material es the 
NtTESTERS DOI 

25 BARRELS PURCHASED FOR THIS SALE! 
BUY 'EM FROM THE "BARREL" AND SAVE! 

100 
' R[GT1f1[.s 
for 51.98 /'`" 

154000 eerie.. May In - 
lude 26, 50, 100, 200, 

400, 600. 600 and 1000v 
MT I RIC , $1.10101111IRea...0RM[RS SCRS, RISINGS 

40 for 51.98 3O for 51.98 Amaalo., Include. knot All stud tree, eral, 
m transistor radio elms pera.' and volt..es. 

40 for rower. l'e isrowrítlYTwose 
51.98 raros 

PNP, pincho 1'0220 tepe. 
Msorted 2N numbers. 

mac Ca AGITOOS 

100 for $1.98 
Marked and unmarked. Red 
cue type asst. value. 

"""' 40 for POWS WI 
crees 51.98 

NPN, Dlutld 10220 lYpe. 
Assorted 211 ben. 
MICR[' ILLY It 

OSTET 
; 

STOISS 

30 for $1. 98 
.w . leader. TO c 
1 lude UIIF translators n1lor. 
tool 

40 for $1.98 
By Corning Glass. In 14- 
pin dip oaks. 

Mata 
LINGA a r 1 DIM 
100 for 51.98 
Marked and u ewd, In. 
torn. umber. of -fac- 
tory took. 

for WtarslIT ,. saes, TRINCf. 
4woISAcs 51.98 , 30 for 51.98 
All the famous platic pow- Raw fallout etook. marked 
er 4b type. Raw factory and unmarked stork- Bab - 
mock! All the 10 amp terse. cock Leach, t0. All types. 

nos. enalsiis 
40 for 51.98 

213 to 40 pie 
marked. interne'de factory 
numbers, etc 

e 

Your e ojee 
of any kit 

8 

T7 

RECISION anclaroRn/ 
200 for 51.98 
Marked and unmarked 3/ 
ea. 2 wale, 
tAISRtL RIT Lie rr 

foCT l r1.R Mtt. 
100 for 51.98 lI 

Subminiature, DOT's, in- 
cludes t. and cU6enit'. mixed 

TEST 'EM 

YOURSELF 
AND SAVE! 

Every kit 
Carries 

money back 
guarantee. 

Timer 

o555 
2 for $1 

oR 

D558 
Duet 741 

3 for $1 

I' 

CLOCK CHIPS 
ON A "IMP" 

WITH OAT& SWIG'S 
MMnOte a.dlalt 2e.Ple 55.60 
11M5312 4.41.11 24.ets 5.50 

o 
MM5213 -d1511 25 -Pin 5.50 
MM5314 6-dl.lt 24-9in 5.50 
MMSJIe 4-ál.11 40-Pls, 5,10 

0 ounces -A ss alarm 3.95 

MONSANTO! XCITON! 
LITRONIX! OPCOAI 

5 for $1 
.340x.200 .240x.200 

Jumbo Medium 
0 Reel 

Green 
Yellow 

13 8.d0 

0 
YellowG 

Amber Amber 
Clear Celar 

Micro .210x.125 
Red Yellow 
Creen Amber 

Micro (Axial) MV.50 style 
O MV -50 Clear .. . 10 for 51. 

MV -55 Rod 6 for S1. 

7 -SEGMENT READOUT SALE! 
Up to 20 mils per tog. act 5V, MAII-t 
All fit Into 14pin IC socket. 

Typo Sire Color Sale 3 for 
MAN -1 .27 Red $2.50 56.00 1'1l 

MAN3MA .12 Red .69 2.00 AM"3 
MAN-4AB .27 Red 1.95 5.00 
MAN -5 .27 Green 1.50 4.00 
MAN -6 .6 Red 4.50 12.00 Y 
MAN -64 .4 Red 3.50 9.00 
MAN -7 .27 Rod 1.00 2.50 
MAN -8 .27 Yellow 1.50 4.00 T 

ALL ABOVE BY MONSANTO MAN. 
4 

TYPO 
SLA-1 
SLA-1 
SLA-1 
SLA3 
SLA-3 

O 707 
704A 
701C 
FND-70 

SI.e Color Sale 3 for 
.33 Red 51.95 55.00 
.33 Green 1.95 5.0051.A 

1 .33 Yellow 1.95 5.00 
.7 Green 4.95 12.00 
.7 Yellow 4.95 12.00 
,33 Red 1.95 5.00 
.33 Red 1.95 5.00 
.33 Red 1.50 3.00 
.25 Red 1.50 3.00 bud.. I 

A -Common Cathode, others Common Anode 
B -With bubble magnifier 
rl-Plus or Minus 1 

LITRONIX "JUMBO'S" 
Singles sleet 1 a 3/4 x 5/16 
Duals size: .8 ..9 z .29 
7 -Segment, 25mlls por segment 

Type 5.5. Color Sale 3 for 
721E .5 Red 55.95 515.0.0 0 
727E .5 Red 3.95 11.00 
746E .6 Red 3.95 11.00 
747 .6 Red 3.95 11.00 

D-Plps or Minus 1 plus a digit (11/I digit.) 
E -Dual digit. 
F -Plus or Minus 1 

Terms: add postage Raed: net :10 
Phone Orders: Wakefield. Maas. (6171 245-3829 
Retell. 16.18 Del Carmine St., Wakefield, Mans. 
ton pester S I C.O.D.'S MAY BE PHONED 

O 200 CATALOG on fiber Optics. 'ICY', Semi's, Parts 1 

MINIMUM ORDER - $4.00 , 

POLY PAKS 
P.0.805 542 R. IELD, MASS. 011140 

Circle 93 on reader service card 
105 



11 POTTER 
' 1 BRUMFIELD r s 

. °í ' Type KHP Relay 

06 
L. 

4 PDT 3A Contacts 

24 41)C (650 coil) 51.50 Ea. 

120 VAC (10.5 MA coil) $1.75 Ea. 

RCA 2010 

Numitron Digital Display Tube 
Incandescent 5 -volt 7 -segment 
with .6" high numeral visible 
from 30 ft., standard 9 -pin 

base (solderable), and left 

hand decimal point. 

EACH 55.00 5 FOR 520.00 

U111=15 

CD4000 5 .29 CD4016 5 .69 
CD4001 .29 CD4019 .69 
CD4902 .29 CD4023 .29 

004007 .29 CD4024 1.50 

CD4008 1.98 CD4025 .34 

CD4009 .59 CD4030 .65 

CD4010 .59 74020 .65 
CD4011 .29 74C42 2.00 
C04012 .29 74C157 2.50 

CD4013 .69 74C161 3.00 

CD4015 1.98 740195 2.00 

Numeric Display 
'/a" Single Digit d 
GaAsP LED 

02 f ,I 
SUPER SPECIAL í.59 

TEN for $4.95 '. 

l°-"°'' -'="W! 'l" °" DEU"1 ACTUAL SI2E 

"qt, 17q r : éº" e ,, e 

°'e°' de.., ..' I'e° LO ,o:; 125r d,q,t .t t t.t ; q. 

2102-2 MOS 1024 BIT MEMORY (DIP) 
FULLY DECODED STATIC RANDOM ACCESS MEMORY 

DIRECTLY TTL COMPATIBLE INPUTS AND OUTPUT 

SINGLE SV SUPPLY - - NO CLOCKS OR REFRESH 

$5.00 ea. 8 for $34.95 

TTL 
7400 $ .20 7453 5 .15 

74H00 .25 7454 .20 

7401 .30 74L54 .25 

74H01 .25 74L55 .25 

7402 .25 7460 .16 

7403 .25 74L71 .25 

7404 .25 7472 .40 

74H04 .30 74L72 .60 

7405 .30 7473 .25 

7406 .40 74L73 .75 

7408 .30 7474 .45 

7410 .15 74H74 .75 

7413 .75 7475 .80 

7417 .40 7476 .55 

7420 .20 74L78 .70 

74L20 .30 7480 .50 

74H20 .30 7483 .70 

74H22 .30 7489 3.00 

7430 .15 7490 1.00 

74H30 .30 7492 .45 

74400 .30 7493 1.00 

7440 .20 7495 .65 
74H40 .30 74L95 1.00 
7442 1.00 74107 .25 

7447 1.50 74145 1.00 

7450 .15 74180 1.00 

74H50 .30 74193 1.50 

7451 .20 74195 .65 

74H51 .25 

NEW! 

FULL WAVE BRIDGE RECTIFIERS 

25 AMP 500 PIV 

EACH $2.00 10 FOR 016.50 

CD -2 COUNTER KIT 
Unit includes board, 7490, 7475, quad 

latch, 7447 seven -segment driver, and 

RCA DR2010. 
t 

14,149.1Z1-11.:. } 

COMPLETE KIT 510.95 
FULLY ASSEMBLED 515.00 
Boards can be supplied separately at 

52.50 per digit. 

NPN TO3 POWER TRANSISTORS 
410 (RCA) 200V - 10A 

2N3772 70V - 30A . 
Each 51.75 10 for 515.00 

2N3055 Transistor (power): PD -115W 

VCE-604; HFE-50; FT -30K; Case TO -3 

Each 51.15 10 pak 56.95 

Specials 
DIP TRIMMER 

-12 turn trimpots 
which plug into 

:' ' -. a DIP socket `d.l 
-5K and 200K 

-4 leads spaced 
3" x .2" 

Each 51.00 10 for 58.95 

MEMORY CHIPS 

8223 PROM 
8 BIT -32 WORD 
MEMORY 

$3.00 EACH 10 FOR $29.00 

WE PROGRAM FOR 55.00 EACH 

825129 SIGNETIC 
1024 BIT -256/4 

FIELD PROGRAMMABLE 

{WE WILL NOT PROGRAM} 

EACH 05.00 8 FOR $34.95 

1092904 PLASTICP73NPN 
300MW8100-300 

NEW - FAIRCHILD - MARKED 

EACH $ .15 10 FOR $1.00 

See the bargains at our 

YEAR-END 
SALE! 

FREE!! CT5001 

With 525.00 prepaid order 
4 Function, 12 Digit Calculator IC 

With Data 

All IC's are new and fully -tested. 

Leads are plated with gold or solder. 

Orders for 55 or more will be shipped 

prepaid. Add SSG for handling 

postage for smaller orders; residents 

of California add sales tax. IC orders 

are shipped within 2 workdays --kits 

are shipped within 10 days of receipt 

of order. $10 minimum on C.O.D.'s 

Mail Orders to: 
P.O. Box 4174 

Phone: 

(916+) 334-2161 
Sacramento, CA 

95841 

and 

OF 

BRTRANSISTOR 

Q BYL.Ori 
ELECTROrlICS 

MONEY BACK GUARANTEE ON ALL GOODS: 
SEND FOR FREE FLYER LISTING 100's 

MONEY -SAVING BARGAINS! 

Circle 94 on reader service card 

ir 

give ... so more will live 

HEART FUND 

TV TYPEWRITER / COMPUTER DATA INPUT 
KEYBOARD 

New MICRO -SWITCH 
r -á+y14 (Honeywell). One of 

.-t 
- - . the finest we have 

1- - ,L. seen. Encoder is 

"31-4171. ... 

, _ TTL & CMOS. Ideal I. 
1 

for any project re 
i ` quiring a precision 

11 I 1 CZ illixn = !u 0- keyboard. Key 
1 't rI '..; area is4"x111h". 

J - We supply pin 
data & circuit 
diagram. 

STOCK NO.R5285 MICRO -SWITCH KEYBOARD $39.50,2/75.00 

ULTRA SONIC TRANSDUCERS 
We have had many requests for ultra sonic transducers, the type 
used in burglar alarms, remote control devices and alarm systems. 
We have acquires 2 types. One operating at 23KHz. and the other 
at 41.5 KHz. Each transducer can operate as a transmitter or 
receiver. We supply some basic alarm circuits. 

STOCK NO.K9272 23Khz. Transducer S2.00 ea. 4/7.00 

STOCK NO.K6000 41.5 Khz Transducer, $3.00 ea. 2/5.00 

GIANT NIXIE TUBE ASSEMBLY 

f'4 '_ - may¡_ ' Another lot of GIANT NIXIE tubes,com- 

,4AA1}\I1 plete with sockets and driver board. Tubes i _fl -r are BURROUGHS B7971 15 segment alpha ,"4"."11- ` F:ttt}iI¡1 íx' numerics tubes with 2'/s," characters, Board 
er 

l{i`ria 
4e; to 

transistors. Set 
of including 

sockets ` t transistors. consists of 2 tubes, 2 soc 
mik and driver board. We supply tube data. 

STK.NO. R6001 6.95 per set, 2/12.00 

MINIMUM ORDER $5.00. Include postage, excess refunded. New 
edition of our catalog now available. 

e DELTAyHELECTRONICS CO. 
BOX I. L, MASSACHUSETTS 01903 

Phone (617) 388-4705 

Circle 96 on reader service card 



LINEAR INTEGRATED CIRCUITS 
1-24 25.99 100 

GENERAL PURPOSE AMPLIFIERS p 
SL201B GP amplifier 4.01 3.51 3.01 
SL201C GP amplifier 1.87 1.64 1.40 
MATCHED NPN TRANSISTORS 
SL301A Matched pair 2.72 2.46 1.40 
SL3018 Matched pair 2.30 2.01 1.72 
SL 3034 Matched triplet 5.47 4,78 4.09 
SL 30313 Matched triplet 3.93 3 43 2.93 
SL3058 Dual matched pairs 7.37 6.44 5.52 
SL3128 Matched pair w/tail 2.85 2.56 2.27 
SL3548 Matched clued 4.22 370 3.17 
SL360C 2.5GMz matched Pr. 10.93 9.56 8.18 
SL362C 2.5GMz low noise pr, 16.26 14.20 12.14 
SL3045C Tran.7t8r array 2.77 2.43 2.09 
SL3145C 2.5GMz trans. array 14.78 12.94 11.09 
AUDIO CIRCUITS 
SL414A 3W audio amplifier 4.22 3.70 3.17 
SL415A 5W audio amplifier 5.49 4.81 4.12 
POWER CONTROL CIRCUITS 
SL440 Power control circuit 5.49 4,81 4,12 
TRANSISTOR ARRAYS 
SL3046 Five -transistor array 1.85 1.61 1,37 
LINEAR RF AMPLIFIERS 
SL501A RF emptifler 19.25 16.84 14,44 
SL5018 RF mptif ier 5.91 5.17 4.44 
SL502A RF amplifier 14.55 13.04 11.54 
SL5028 RF amplifier 3.88 3.49 309 
SL503A RF amplifier 16.50 14,78 13.07 
SL5038 RF amplifier 4.12 370 327 
SL551A RF amplifier 18.82 16.87 14 92 
SL5518 RF amplifier 5.89 5.28 4,67 
SL552A RF amplifier 18.82 16.87 14.92 
SL5528 RF ampllfler 5.89 5.28 4,67 
SL553A RF ampllfler 21.09 18.90 16.71 
SL5538 RF amplifier 6.28 5,62 4,96 
SL51OC RF dot.& video amp, 25.3422.1819,00 
SL511C RF der &video amp. 25.34 22.18 19.00 
LIMITING WIDEBAND AMPLIFIERS 
SL521A Limiting RF amp 27.72 24.26 20.80 
SL521B Limning RF amp. 17.58 15.58 13.57 
SL521C Limiting RF amp. 10.59 9.27 7.95 
SL571A Limiting RF amp. 37.80 3308 28.35 
SL5718 Limiting RF amp. 23.39 20,46 17.53 
SL571C Limiting RF amp. 17.48 15.29 13.09 
SL525C Wideband unpin ier 5.80 5.20 4.60 
SL530C Logarithmic amp. 17 58 15.58 1357 
SL55OC 200MHz widebb arms 26 19 21.81 18.16 
SL1030C 200MHz wmdebb 611029.57 25.87 22.18 
RADIO COMMUNICATIONS CIRCUITS 
SL61OC RF mpli/ler 4.07 356 3.06 
SL611C RF amplifier 4.07 156 306 
SL612C IF amplifier 4.07 156 3.06 
SL613C Limitingmp/del. 8.66 7.58 6.49 
SL62OC VOGAD 6.15 5.39 4,62 
SL621C AGC generator 6.15 5.39 4.62 
SL622C AF erp/VOGAD 15.21 13,31 11.41 

sidelong amplif i0r 

PLESSEY SEMICONDUCTORS 
SL623C AM del./AGC amp/ 11.19 9.79 

SS 8 demod. 
SL624C Mu hlnode 0/t AF erne 5.70 5.00 
SL63OC AF amplifier 3.85 138 
SL640C Dbl. bal. modulator 7.55 6.60 
SL641C Receiver mixer 7.55 8.60 
SL645C Square law device 7.55 6.60 
SL6509 Mod./phase 184, 100810.86 9.31 
SL650C Mod./phase 108.1000 6.83 5.83 
SL651 B Mod./phase 104100912.05 10.34 
SL651C Mod./phase loc. loop 7.56 6.84 
OPERATIONAL AMPLIFIERS 
SL7018 Op. amplifier 7.13 6.23 
SL701C Op. amplifier 3.56 3.12 
SL7028 OP. amplifier 7.13 6.23 
SL702C Op. amplifier 156 112 
SL717A Dual comparator 10.35 9.06 
SL717C Dual comparator 6.57 5.76 
SL7518 Op. ampllfler 8.37 7,50 
SL751C Op. amplifier 4.81 4.30 
TELECOMMUNICATIONS CIRCUIT 
SLI00IA Linear mod/demod. 3.22 2.83 
SL10018 Linear mod/demod. 122 2.83 
SL1020A Lin. amp remote DC 7.15 6.26 

control 

8.40 SP 10068 Otai 4íR OR/NOR gam 1.71 
SP1007B Triple 3 I/P NOR gate 1.71 

4.28 SP10088 Triple 31/P NOR 40101.71 
2.90 SP10098 Triple 31/P NOR gate 1.71 
5.65 SP10108 Quail 2 1/P NOR gate 1,71 
5.65 SP1011B Quad 2 I/P NOR gate 1.71 
5.65 SP10128 Quad 2 1/P NOR gate 1,71 
7.76 SP10238 Dual 4 I/P Cloak Orly. 2.80 
4.86 SP10398 PECL to sat. logic non 6.07 
8.62 SP 12048 Doug 4 OP OR/NOR gee 2.17 
5.40 SP 12058 Cavil 41/P OR/NOR gore 2.17 

SP 12068 Dal 4 UP ORMOR grle 2.17 
5,39 SP120713 Triple 3 I/P NOR 9010 2.17 
2.67 SP12088 Triple 31/P NOR gate2.17 
539 SP12098 Triple 31/P NOR gate2.17 

SP12116 Ouac 21/P NOR gate 2.17 
SP1223B Ouse 4 1/F clock driv 3 50 
SP12398 PECL 10 eat Ow can 7.60 

2.67 
7.76 
4.94 
6.63 
aso 

2.43 
2.43 
536 

TELEVISION CIRCUITS 
5ÁA570 Limit. IF oIp/FM clot 4,22 4.22 130 
SAA661 Limit. IF ers'FM dot 4.73 4.73 170 
SAA700 Signal processor 10.14 10.14 7.92 
SBA550 Signal processor 10.14 10.14 7.92 
S8A750 Limit IF .no/FM der 4.73 4.73 3.70 
SL432 Limit. IF amp/FM dot 4.73 4.73 3.70 
SL437C IF & AGC for 13.52 13.52 10.56 

PNP tuners 
SL437D IF & AGC for 1152 13.52 10.56 

NPN tuners 
SL442 Switch mode power 9.24 7.92 6.60 

atreah COntrol 
SL450 Paver sup. &Syn sap 11.09 9.50 7.92 
S14564 TV IF system 7.39 6.34 5.28 
SL4566 TV IF system 7.39 6.34 5.28 
5L4574 TV IF system 7.39 6.34 5.28 
SL4578 TV IF system 7.39 6.34 5.28 
SL901 Color d0modulator 10.14 10.14 7.92 
SL917 Color decoder 1152 1152 10.56 

DIGITAL INTEGRATED CIRCUITS 
Description 1.24 25.99100 up 

PROCESS CONTROL CIRCUITS 
58520 Gray code counter 1194 12.49 11.04 
SP521 Binary rate multio. 1194 12.49 11,04 
SP522 Phase IoGds.& corn. 13 94 12.49 11.04 
PECL II - SP1000 SERIES 
SF 10048 Dual 4 IR ORINOR 41111 1.71 1.48 1.25 
SP 10058 Dual 41/P ORINOR Ire 1.71 1.48 1.25 

SP8641A + 10/11 (ECL) et 32.20 27,60 2300 
250MHz 

SP86418 _ 10/11 (ECL) at 19.04 16.32 1160 
250MHz 

1,48 1.25 SP86424 - 10/11 IECLI at 58.80 50.40 42.00 
1.48 1.25 300MHz 
1.48 1.25 SP86428 ' 10/11 IECLI at 25.20 21.60 18.00 
1.48 1.26 300MHz 
1.48 1.26 SP86438 - 10/11 (ECL) at 35.00 30.00 25.00 
1,48 1.25 350MMz 
1.48 1.25 SP86508 '1 16 at 600MMe 70.00 60.00 50.00 
2.40 2.00 5P86518 - 16 at 500MHz 53 20 45.60 38.00 
5.20 4,33 SP885213 _ 16 at 400MHz 42.00 36.00 30.00 
1.86 1.55 SP86554 _ 32 at 100MHz 63.00 54 00 45.00 
1.86 1.55 SP86558 + 32 at 100MHz 21.00 18.00 15,00 
1.86 1.55 SP86574 _ 20 at 100MHz 63 00 54.00 45.00 
1,86 1.55 SF86576 '1 20 t 100MHz 21.00 18.00 1500 
1.86 1.55 SP86594 T 16 at 100MHz 53.20 45.60 38.00 
1.86 1.55 SF86598 - 16 at 100MHz 18 90 16 20 1350 
1.86 1.55 SP86656 - 10 of 1,00Mz 98 00 84.00 70.00 
3.00 2.50 SP86668- 10 at 1.1GHz 107.80 92.40 77.00 
6 51 5.42 SP8667B T 10 at 1.26Mz 119.00 102 00 85.00 

PECL III - SP1600 SERIES SP86708 -8 at 600MHz 6100 54.00 45.00 
SP16608 130414 I/P gate Hi.Z 15.00 12.00 10.00 SP86718 '1 8 at 500MHz 49.00 42.00 35.00 
SP16626 65.11 2141 NOR gate 16.50 1120 11.00 SF86726 _ 8 s.1 400MHz 37.80 32.40 27.00 

HI.Z SP86854 +10/11 at 508.1101 116.20 99.60 8300 
SP16648 Dad 2íN OR gate 16.50 1120 11.00 SP86856 +10/11 1 500MHz 35.00 30 00 25.00 

HI -Z 5P86904 _ 10/11 at 100MHz 63 00 54.00 45.00 
SP16706 Single D F/F HI.Z 27.00 21.60 18.30 SP8690B +10/11 at 100MHz 19.60 16.80 14,00 
SP8000 SERIES HIGH SPEED DIVIDERS MNOS NON-VOLATILE MEMORY ELEMENTS 
SP86004 _ 4 at 250MHz 25.20 21.60 18.00 NOM201C Single MNOS trans 4.44 180 117 

11.06 9.48 7,90 NOM202C MNOS transistor pr. 7.39 6.34 5.28 
15.96 1168 11.40 N01,204C Quad MHOS trans. 12.94 11.09 9.24 
10.08 8.64 7.20 NOMADIC 808 MHOS array 33.26 28.51 23.76 
95.00 81.43 67.86 INTERFACE CIRCUITS 
26.82 22.99 19.16 SP7014 MOS analog switch drv14,15 12.38 10.61 
71.68 61,44 11,20 SP701 B MOS sr.alog switch o-1 10 56 9.24 7.92 
20.29 1139 14.49 SP702A MOS logic driver 14.15 12.38 10.61 
34.58 29.64 24.70 SP7028 MOS logic driver 10.56 9.24 7.92 
15,40 1120 11.00 SP703A MOS bec&deck driv. 14.15 12.38 10.61 
40.99 35.14 29.28 SP703A MOS lope&dxX4iv. 18.32 16.03 1173 
49.00 42.00 35.00 SP7038 MOS logic & dodo & iv. 10.56 9.24 7.91 
56.00 48.00 40.30 SP70313 MOS lope& dock Orov. 14,78 12.94 11.09 
67.20 57.60 48.00 SP704A MOS logic& clock driv 14 15 12.38 10.61 
81.20 69.60 58.00 SP7044 MOS logic& dock driv, 18.32 1603 1373 
74.20 6360 5100 SP7048 MOS bike 8, clod driv. 10.56 9.24 7,92 
45,92 39.36 32.80 SF7048' MOS logic& dock Orly. 14.78 12.94 11.09 
31.78 27.24 22.70 SP7218 8.100104 line driver 8,26 7.23 6.20 
25.13 21.54 17.95 SP721B Balanced Tine driver 12.67 11.09 9.50 
69.82 59.84 49.87 SP7228 TTL driver 8.26 7.23 6.20 
58 80 5040 42.00 SP7226 TTL driver 12.67 11,09 9.50 
53 20 45.60 38 DO SP7238 TTL driver 9.40 8.24 7.05 

SP86328 ' 10 at 400MHo 42.00 36.00 30.00 SP7238 TTL driver 1173 12.01 10.30 
SP86348 _ 10 ,BCDI at 71104Hz 81.20 69.60 68.00 SP7248 Dual TTL driver 11.83 10.35 8.87 
SP86358 'T 10 'BCD) at 600.Á//z 70.00 60.00 5000 SP7248 Du.I TTL drover 16.47 14 41 12.36 
SP86368 - 10 (BCD) at 503 MHz 60.20 51.60 43.00 SP7408 Current comparator 30.41 26.61 22.81 
SP86378 T 1011BCD1 t 40D.$Hz 50.40 4120 36.00 'SF7408 Current comparator 37.83 3311 28.38 
SP8640A - 10 11 (ECU eit 28.00 24 00 2000 SP7416 Current comparator 30.41 26 61 22.81 200MHz SP74I8 Current comparator 37.83 33 11 28.38 SP86408 _ 10 11 IECL) at 12.99 11.14 928 SP751 A MOS analog send. drs, 18.32 16 03 1173 

SP751 B MOS agog switch one 14 78 12.94 11.09 

SP86008 T 4 at 250MHz 
SP8601 A _ 4 at 150M Hz 
SP8601B T 4 ws 150MHz 
SP8602A T 2 at 500MHz 
SP86028 -1 at 500MMz 
SP8603A T 2 m 400MHz 
SP86038 -2 al 400MHz 
SP8604A -2 at 300MHz 
SP86048 T2 at 300MHz 
SP86078 -2 at 600MHz 
SP86138 -4 at 700MHz 
SP86148 -4 at 800MHz 
SP86158 _ 4 at 900MHz 
SP86168 -4 al 1GMz 
SP8616D -4 at 950MHr 
SP86208 -5 at 400MHz 
SP862113 -5 ar 300MHz 
SP8622B :5 at 200MHz 
SP86308 - 10 at 600MHz 
SP8630D + 10 at 550MMz 
SP8631 B T 10 at 500MHz 

EXAR 
200MHz FLAT PACK 

ICs 
1.9 

%R 2206N Monolithic tuner. gen. 511.20 9.80' 8.40 
10 up too up XR 2206P Monolithic fund. pen. 10.24 8.96 7.68 XR 100K XR-chip cult IC des. kit $80.00 $80.00 080.00 XR-2206CN Monolithic tuner, gee. 6.'16 5.39 4.62 XR B101 NPN trans. array, on, sig. 3.50 3.50 3.50 XR-2206CP Monolithic funct. gen. 5.12 4.48 3.84 XR B102 PNP array 3.50 150 3.50 XR-2207M VCO 15.44 13.51 11.58 KR C101 NPN array. sm. sig. 350 3.50 3.50 XR-2207N VCO 7.76 6.79 5.82 XR C102 PNP array, lat. & subs 3.50 150 3.50 %R -2207P VCO 6.72 5.88 5 04 XR C103 NPN array, pwr.&chOttky 3.50 3.50 150 XR-2207CN VCO 4.E10 4.20 360 XR-C104 Diffused resistor array 3.50 3.50 3.50 XR-2207CF VCO 184 3.36 2 88 XR C105 Diffused & Pinch rest. array 3.50 3.50 3.50 XR 2208M Op. multiplier 17.76 15.54 13.32 XR-C106 Bal. mod.& NPN,PNP cur. source 3.50 3.50 150 XR 2208N Op. multiplier 8.E18 7.77 6.66 XR 5200 Mull. /unction IC 28.00 23 00 21.00 XR 2208P Op. multiplier 7.92 6.93 5.94 XR 205 Waveform gen. IC 8.40 7.35 6.30 %R 2208CN Op. multiplier 5.60 4.90 4.20 XR 205K Waveform gen. kit 25.00 25.00 25.00 XR-2208CP Op. multiplier 5.20 4.55 3.90 XR 210 FSK mod. demon. 5.20 4.55 390 XR 2211CN FSK demod./tone decoder 7.57 6.62 5.68 XR 210M FSK mod. demod. 10.40 9.10 7.80 %R 2211CP FSK demod./tone decoder 6.68 6.02 5.16 XR-215 

XR-320 
XR 555CP 
XR 556M 

Gen. purpose PLL 
Timing circuit 
Timing ci1Cult 
Dull timing circuit 

6.56 
1.52 
1.07 

10.56 

5.74 
1.33 

.94 
9.24 

4,92 %R -2240M Prog_ timer/ctr, 19.52 17.08 14.64 1.14 XR 2240N Frog timer/err. 8.80 7.70 6.60 .80 %R 2240P Frog. timer/cu. 7.20 6.30 5.40 792 XR-224005 Prop. timer/err. 6.24 5.46 4.68 XR 556CN Dual timing circuit 2.88 2.52 2.16 X R-2240CP Prop. tirner/ctr. 4 60 4.20 3.60 XR 556CP 
XR 567M 

Dual timing circuit 
Tone decoder 

1.82 
12.96 

1.60 
11.34 

1.37 XR.2556M Dual 555 timer 10.56 9.24 7.92 9.72 XR-2556C5 Dual 555 timer 352 108 2.64 %R 567CN 
XR567CP 

Tone decoder 
Tone decoder 

1.84 
1.68 

1.61 
1,47 

1.38 XR-2556CP Duel 555 timer 320 2.80 240 1.26 XR-2567M Dual 567 tone decoder 16.94 14.83 12.71 XR-1310P Stereo demod. 120 2.80 2.40 XR-2567C5 Dual 567 lone decoder 7.90 6.92 5.93 XR 1310EP Stereo demod. 3.20 2.80 2.40 XR 2567CP Dual 567 tone decoder 5.18 4,54 189 XR 1468CN 
%R 1468CP 

±5V I188 ing VR 
±5V tracking VR 

3.84 
2.54 

3.36 
2.23 

2.88 
1.91 The Function Generator Kit laatures sine, trirtple and 100110 

XR 1488N Oud line ddve, 5.76 5.04 4.32 tyD.. AM/F M c.90bility 
XR 1488P 
XR 14894N 

Quad fin dl utI 
Quad line rec. 

5.20 
4.80 

4.55 
4.20 

3.90 
360 

XR-2206KÁ FUNCTION GENERATOR KIT 518.95 
Includes m nolithic function generator IC, FC board. and 

XR 1489AP Quad line rec. 4 32 3.78 3.24 assembly instruction manual. 
XR 1568M ±15V track. VR 14 32 12.53 10.74 XR-2206KB FUNCTION GENERATOR KIT 528.95 
XR 1568N ±15V track. VR 7.20 6.30 5.40 Sarne as X6-220684 above and includes external components 
XR 1800P Stereo decoder 3.20 2.80 2.40 for PC board. 

214173 2.15 25877 2.50 2N1921 
251713 1.00 25894 2.00 2N1924 
2N293 .60 25918 .20 2N1934 
252938 .65 25956 40 251990 
25321 .50 25960 .50 252060 
253274 1.40 2N962 .50 2N20654 
25334 1,40 2N967 .50 2N2080 
2N336 1.00 25981 2.00 2520814 
253384 1.25 2N984 1.00 252100 
2N389 9.00 2510158 16.00 2N2102 
2N393 2.70 2510168 18.00 252148 
253988 1.00 2N1026 1.50 252192A 
25404 .20 251035 2.00 2N2193 
25417 .50 251136 1.50 2N21934 
2N420 1.20 2N11374 2.00 2N2218 
25424 9.00 251142 2.20 2522184 
25439 1.00 251143 2.00 2N2219 
2N443 1.15 251168 2522194 
2N456 1.30 251204 

,75 
1.50 2N2221 

25497 1.40 2N1234 15.00 2N22214 
255014 4.00 251302 2N2222 
255084 .40 251305 

,30 
.35 2N22224 

255126 2.90 2141377 1.50 2N2259 
2N555 .50 251404 252270 
25586 1.00 251408 

.50 
252289 

25594 1.50 251420 
.60 2N2290 

25630 aso 251483 
.60 

1.20 252297 
256524 1.00 251485 1.60 2N2322 
2N677C 
2N681 

5.50 
2.00 

2N 1523 
2591534 

5.00 
1.00 

252323 
252324 

25682 2.50 2N 1540 1.10 2N2325 
25683 2.70 2141543 3.50 2N2326 
25685 140 251544 .90 252327 
25686 4.00 251549 1.35 2N2328 
2N689 7.00 251551 4.00 252329 
2N697 .25 2N 1552 4.00 2N2356 
2N700 4.00 2N 1554 2.00 2N23564 
25705 .60 251557 1.70 2N2359 
2N706 .20 251560 3 30 252368 
257066 ,40 251595 1.50 2N2369 
25711 .40 251596 1.60 252382 257118 .60 251597 2.20 2N2440 257 IBA .30 251598 2.00 252453 257204 .50 2141599 2.30 252465 25741 1.50 2N1605 45 252475 25744 .35 251613 252476 
25759 1.00 251671 

.50 
2.00 252484 257594 

2N760 
1.00 

.50 
251693 
251711 

15.00 252511 
2N2518 2617604 .70 251715 

.50 
252526 25829 

25834 
2N859 

100 
.35 

5.00 

2N1720 
251899 
251907 

.70 
5.00 

69.0o 
5.00 

252527 
2N2537 
252538 

3.00 
1.30 
9,40 

.80 
2.10 
1.80 
5.00 
2.50 
3.00 

.50 

.70 

.66 

.45 

.90 

.26 

.30 

.30 

.38 
.25 
.26 
.24 
.30 

1.10 
.40 

3.70 
6.00 
1.00 
1.80 
1.90 
2.40 
2.60 
3.40 
4.60 
5.00 
7.00 
6.00 
7.00 

16.00 
.30 
.20 

4 50 
3.50 
100 
7,50 
.60 
.80 
.25 

1.50 
6.00 
4 50 
5.50 
1.30 
2.50 

252600 7.10 
252604 1.80 
2N2605 .50 
252646 .70 
25264.8 4.00 
252658 7.00 
252708 .25 
2N2712 .30 
2N2713 .15 
2N2715 .18 
252716 .18 
252754 95.00 
252802 9.80 
2N2808 9.00 
252833 4.00 
252880 11.00 
2N2890 4.60 
252892 6.70 
2N2893 9.80 
252894 .50 
252895 1.00 
252903 4.00 
252904 .30 
2529044 .36 
2112905 .32 
2N29054 .34 
2N2906 .18 
2N29064 .20 
2152907 .20 
2529074 .30 
252913 .90 
252914 1.40 
2529164 4.05 
2N2925 .20 
2N2926 .15 
252947 14.50 
2N2949 6.00 
252950 6.50 
252969 31.00 

PREMIUM 
GUALIITJ 

TRANSISTORS 
253502 
2N3503 
253506 
2N3544 
2N3548 
253549 
253553 
253563 
253564 
2N 3565 
253567 
253568 
253569 
253584 
2N3599 
2N3614 
2N3616 
253617 
253634 
253638 
2N 3642 
253643 
2N 3645 
2N 3646 
253656 
2N3657 
2N3680 
2N3684 

1.40 
1.60 
7.50 
4.00 
2.80 
3.00 
1.80 
-15 
,14 
.18 
.19 
.30 
.17 

1.80 
38.00 

1.10 
1.25 
2.50 
8.00 

.18 

.19 
,14 
.15 
.10 

8.60 
9.00 
6.00 
1.25 

2N36854 1.50 
6.50 .253692 .20 

Minimum Order: $10.00. Add 51.00 tO cover postage & handling. 
SEND CHECK OR MONEY ORDER TO: 

California residents add 6% sales lex, 

.21 
.22 
.18 
.25 
.17 
.20 
.18 
.36 

1.50 
2.00 
1.20 
5.00 
2.20 
2.30 
2.40 
3.00 

.25 
3.00 
3.20 

10.50 
4.80 
.30 
.70 

STANDARD 
MICROSYSTEMS 

COM2502 
COM2502P Unlver sal 
COM2017 nchronous 
COM2017P receiver 
COM250211 transmitter 
COM201711 
COM2601 Unlo. sync. rec./trans. 
COM5016 Dual baud rate gen. prop. div 

Keyboard encoder ROM 
1:R2376 ST Keyboard encoder ROM 
KR3600 ST 10 channel multiplexer 
NMX5010 10 channel multiplexer 
CA L1022 12 digit print. cal. sol. chip 

MOS/LSI cocoa 

1.9 10 up 100 up 
51120 510.60 5 8.80 

8.00 6.85 5.95 
1120 10.60 8.80 

8.00 6.85 5.95 
25.00 20.00 16.00 
25.00 20 00 16.00 
30.00 24.00 20.50 
12.00 9.60 8.00 

20.00 17.50 15.00 
20.00 17.50 15.00 
12.00 9.60 8.00 
60.00 52.00 45.00 

ELECTRONIC ARRAYS 
1024 BIT READ/WRITE RANDOM ACCESS MEMORY 

N -CHANNEL, SILICON GATE 
1.24 25 up 100 up 

EA 15004J 521.00 516.80 51400 
EA 1500ASJ 16.00 14.40 12.00 

253906 
253909 
2N 3924 
253925 
253945 
253954 
2539544 
2N3955 
2539554 
253957 
253958 
253964 
253971 
25 3972 
254012 
2N4037 
2N4045 
2N4093 
254120 
254124 
254126 
254141 
254142 
254143 
254208 
2542206 
254225 
2N4226 
2N4227 
254228 

2N3019 1.50 
2N3022 18.00 
253053 .35 
2N3054 .80 
2N3055 .95 
2N3060 3.00 
2N3066A 1.20 
253070 1.30 
253107 .80 
2N3109 .75 
2N3117 1.00 
2N3130 5.00 
253133 .80 
253202 16.00 
2N3209 .90 
2N3227 2.40 
2153239 3.00 
253247 3.90 
2N3250 .50 
2N3371 4.00 
253375 5.50 
253390 .50 
253393 
2N 3398 
2N3442 
253445 
2N 3467 
253468 
2N3500 
253501 

.20 
.25 

2.20 
5.00 
1.50 
1.90 
4.00 

ANC ` - I 

2N3693 
2N3694 
2143702 
253705 
2N37C7 
253710 
2143711 
2153725 
253730 
253731 
253740 
2537E3 
253771 
253772 
253773 
253789 
153793 
253796 
253799 
253805 
2N3807 
253819 
253823 
253843 
2N3856 
253865 
253866 
253903 
253904 
2N 3905 

.30 

.25 
7.00 
1.10 
.20 
.22 
.20 

254234 
254235 
254248 
254249 
254250 
254258 
254291 
2N4293 

MAIL ORDER P.O. Box 2208R, Culver City, CA 90230 
visit our Electronic Shop: 11080 Jefferson Blvd., Culver City, CA 

(Studio Village Shopping Center) PHONE ORDERS' (2131 6414064 
SPECIFICATIONS SHEETS 0.25 EA:M 

.22 

.80 
3.50 
4.80 

.90 
5.00 
5.50 
2.70 
3.20 
1.60 
1,40 
1.10 
1.00 
1.40 

10.50 
.70 

1.95 
1.05 
3.90 

.20 

.26 

.26 

.17 

.16 
2.05 
1.00 
3.80 
3.95 

.35 

.50 

1,50 
1.90 
.17 
.18 
22 

.34 

.35 

.50 

254303 
254341 
254347 
254348 
254352 
254356 
254395 
254399 
2594400 
254401 
254402 
2N4403 
254416 
254429 
254430 
254441 
254442 
254443 
254852 
254858 
254859 
254863 
2154870 
254878 

.30 
1.35 
1.60 
2.00 
2.00 

.30 
1.30 
6.46 

.30 

.32 

.34 

.40 

.90 
6.00 
8.60 

.95 
1.10 
1.40 
.80 

1.10 
1.20 
5.50 

.60 
3.90 

254890 
2N4898 
254905 
254922 
255016 
2N5036 
2N5061 
255064 
255086 
255088 
255089 
255105 
255127 
255130 
255133 
255138 
255154 
255157 
255198 
2N5202 
255294 
255306 
2N5354 
255369 
255397 

.90 
1.10 
2.00 
1.00 

12.80 
1.18 

.32 

.48 

.30 

.40 

.46 
3.10 

.16 

.20 

.16 

.16 
7.10 
9.90 
4.30 
2.20 

.70 
.27 
.30 
.25 

2.90 

2N5407 
255409 
255414 
255449 
255453 
255457 
255458 
255467 
255562 
255563 
255636 
255637 
2N5655 
2N5657 
255679 
255742 
2N5778 
255923 
256027 
256028 
256076 
256099 
256101 
256103 
256155 

29.00 
32.00 

6.50 
.25 

5.10 
.40 
.40 

32.00 
12.50 
9.00 

13.50 
27.00 

.85 
1.20 
1.40 

41.00 
.55 

12.80 
.50 
.65 
.20 
.95 
.85 
.90 

1.50 

MEW 

Solar 
Powered 
Watch 

with 
100 -YEAR 
CALENDAR 
Solar cells draw power born the sun 110 to 15 
minutes per dayl or from ambient light (slightly 
longer) to keep batteries fully Charged. Batteries 
operate up to lO years. LSI circuitry is programmed 
to provide a calendar to the year 2100, automatic- 
ally adjusting for 30 and 31 day months, even leap 
Pears. Automatic brightness control adjusts LED 
tot perfect viewing even in ou tdoors. Shows minutes 
and hours, counts out seconds or shows the date. 
Easily adjusts to reset hour or date without al feet - 
wig calendar. Shock and water resistant. Accurate 
to 5 seconds per month. Price: 5500.00 each. 

Circle 97 on reader service card 107 



QUALITY ELECTRONIC COMPONENTS - SAME DAT SERVICE - 
NEW DISCOUNT SCHEDULE 
SAVES YOU EVEN MORET 

1024 BIT STATIC MOS RAM 

2102 ... $3.50 
INTEGRATED CIRCUITS - TTL, CMOS, LINEAR d MOS 

4001 

407.1 0 
4m 

107N 
40. 
4091 
4111 
4116 
1129 
4171 
11611 

41W 
74176 
7474 
74" 4 
74154 
74760 
747811 
74336 
74378 
741n1 
7.194 
7416 
71471 
744. 
74430 
7491 
74475 
7476 
74406 
74571 
74571 

2k 745. 7X 783954 774 019M Ss< 
74 7454.4 Ac 7425644 777 103941 SI 36 
74 13671 7)1 711575 eh 407w SI 47 
24 7470* l4 741671 31 19 407241 47 H 
74 7117: 37 N1419 31.11 407341 )k 
24 747334 L< 741674 51 H 024/ 94 
74 74144. 31< 711638 SI 19 40254E ]4 
)44 747534 . 519 141645 SI 71 40741 57 D7 
24 74768 . 34 711744 510E 407721 4c 
]k 7441 617 741754 1.02 4071.4 SI04 
7k 74971 644 741904 77< 407941 91 37 

27 74930. 6M 741930 1213 403084 la 
24 74890 91 II 741829 454 403.383 167 
74 74169 311 141971 s145 0144 1334 

1101 741994 5713 741916 SI 45 403511 11 36 
74 74904 46 741971 1119 4700 1160 

.24 74919 774 7419. 11 13 404161 90. 
24 74971 14< 70449 51.11 4042.91 .8h 
24 74904 19 741991 11 11 04381 
*5( 71914. )7c 747191 5Y 404443 >I< 
744 74454 95, wont 24 0143 12 35 

431 7497* 774 400141 244 404941. Sh 
313 700011 93 24 210M ]4 14541 521 

714 741079 313 OOeAI SI 300 05141 41 4 
24 741214 364 400741 344 0928E tl 4 
24c 747729 43, 40163 1I 17 09361 11 u 

tl 11 74127 74c 00971 43 40e01 51 67 

611 741258 39< 0143 64 0644 903 

613 14174 37 401141 24 07141 21,4 

614 141320 . 734 431211 244 407283 291 

n< 
>41416 94 0184 1 5R 072.3 274 

1414534 SI 16 41141 11 51 407.1 16c 

773 741500 SI 36 40149 11 17 401141 264 

ex 747934 eSc 40141 503 40924 2e< 

T11 7415314 I 

.0741 91 7 
S 711 SI 363 01941 SI 

401761 SI 
úe 451141 91 4 

SILICON TRANSISTORS 
EN918 nc 30/52.00 
EN930 16c 10/51.55 
MP5930 16c 1041.55 
E1*7122 162 10/51.55 
MP52222A. . 16< 10/51.55 
E7.13694 . . 362 1041.55 
4045573694 162 10/51.55 

361 1041.55 
1142907 161 10/51.55 
8'45529074 36c 10/51.55 
2143391 A . .. 713 1042.00 
283397 l6* 10/51.55 
90253392 36< 3041.55 
781393 S6c 10/51.55 
611'11393.. . 16c 1051.55 
7113391 16c 10/51.55 
MP53391. . 16< 10/51.55 
60253395 16c 10/51.55 
283563 213 10/52.00 
2143565 . . 21c 30/52.00 

7113638 . 16c 10/51.55 
2N3638Á. . 16c 10/51.55 
61.13631 16c 10/51.55 

, 511.1 SI 

5741 91 74 
45741 17 00 
45741 94 
8154131 1704 
145534 SI 67 
4E554 11 D 
7415511 
49554 4N 
495e01 136 
495611 1383 

41674 
1313 

64 SI 45 
415661 u 7 
495e7: fl )6 . 7178 47 

717A 47 
4411u 
4)73C4 44 
u874ICy 434 
u87470 6'8 
4141(7 473 
140, 747 s1c 
1130 11 75 

1130 51 75 

1131 D 25 

1M104* S10 
171241 11 24 

2479064U 51 75 

.746cU 
f125 

7e1RL 11 T 
44111](* 11 25 
4*7935111 11 35 

47114C7 1' 7 
9871124CU 11 n 
7102 1150 

IC/517.85 7143640 211 10/52.00 IC í17.85 
1C/513.60 211341 162 10/51.55 1(/513 81 
IC191360 2143643 167 10/51.55 I C/51360 
1(,513.60 MPS3613 162 10/51.55 1C/513 60 
1(3513.60 743645 214 10/1290 1C/51' 85 
1C/513.60 2143616 21c 10/52.00 1(7517 85 
10413.60 2/43904 361 1041.55 1C/513 60 
IC/513.60 2143906 163 10/51.55 IC/513 60 
1C/532.60 27.4124 16c 10/51.55 IC/11360 
IC/513.60 244126 16c 1041.55 1C/113 60 
10/517.85 -17144401 16c 10/51.55 1C/513 60 
2C/513.60 m 2144403 163 3047.95 3(413.60 
14413.60 III 259067 162 10/51.55 1(/51360 
1O1,13 60 755069 161 10/51.55 14113 60 
1(413.60 255129 216 10/92.00 1(417 85 
1(413.60 2145133 210 1047.00 10417 85 
30413.60 285134 213 10/17.00 1C/517 85 

2C/513.60 2145137 21c 1042.00 3(417 e5 

1C/517.85 2145138 719 1047.00 1(417.85 
10$32.85 285139 219 10/57.00 10417 85 
70113.6o 7145210 361 1041.55 1(413 60 
1(/51360 2145457 523 10'54.88 3(/544 20 
1(1513.60 4813.102 48< 10 54.50 3c442 90 

MPS -413 402 10 53.75 IC 53400 

ELECTROLYTIC CAPACITORS - Radial Lead - - Axial Lead - 
IuM/509 6< 10,64 IC/5 5.41 30240/504.... le 10 51.13 1C/5 9.56 
2.3610 504 8< 10/64c I3/5 5.47 2733/1164.... 12c 10 98c 104 8.31 
3.3131/,507 lo I0,64< IC S 5.41 2204//254.... 137 10/51.033 10.5 8.74 
4703/(758 ... lo 10641 IC 5 5.41 330141/16r.... 32< 10/51.00 I( 5 848 
1367/1758 81 10,674 10/5 5,66 33131/,25.....14 10151.13 IC S 956 
30134/ 50r 104 10/77 1(35 658 47131d/163,.... 14c 1041.13 IC 5 956 
27*3d 754 91 10/72c 1C/5 6.09 4787e/75v.... 971 10/51.32 IC 511 77 
77utd,50r 17c 1041.00 101 848 14371/ 164 ... 17c 10/51.32 I( 512 71 
1003/16.38 9c 10/74c IC 5 6.32 100uld 258 ... 200 10/51.57 1C 513.30 
100118/16r Ill 10 861 IC 5 7.2e 10ard 50v ... 292 10/52.32 2(,519.70 
I0Oald/25v 13c 10 52 08 IC 5 9.15 72044 16r ... 203 10/51.57 1(/513.30 - A9141 Lead - 220<140/752 ...297 10112.35 IC/519.96 
6340/571 113 10 903 1C/1 7.65 337//116, ... 29c 10,57.35 1(/919.90 
7 213441 50r . 121 10 927 IC/5 7.82 330133/ 25v ... 374 10 52.54 30421.62 
3.04/45 72c 10/930 105 7.91 470114/ 164 . 32c 10 52.54 1C/52/.62 
3 30443503 322 10/984 IC/5 8.31 470131/ 258 ... 374 10'52 98 IC/125.36 
4 7*38/35r 12< 10/932 105 7.91 100(kdd 364 .. 30c 10/53.13 30526.61 
104/39er 111 30/903 IC 1 7,65 1000046/252.. 563 20754.50 3C138.23 
104/14/75, 373 20981 1C/s 831 7700u72/162 ..62c 10/5494 3054198 

DISC CAPS HARDWARE 
10091,500r 4< 50/36* 2C/5 6.09 756 1/4 Screw.... 90<,C 5 7,20 M 
770731500* 4c 10/36c 2(4 6.09 7-56 1/2 Screw.... 980,C 5 7.80 M 
47091 500v 4c 10/36< 2C4 6.09 4-40 1/4 Screw.... 96CrC 5 7.80/M 
100091 500v 4* 10/374 2C/5 6.72 4-40 1/2 Strew.... 97ÚC 5 7.30/M 
220091 5009 41 107974 X/5 6.22 6.321/4 Screw.... 92</C 5 7.30,M 

47003p7 500v 4* 10/321 7C/5 5.41 6.32 1/2 Screw.... 881/C 5 7.00/38 
Ole d/500r 6c 10/500 2C/5 8.55 8-37 3/8 Screw .. $1.05/C 5 8.40'M 
.01980/507 32 10/241 7C/5 4.05 8-32 5/8 Screw .. 51.35/C 510.80'M 
.077ued/257. 4. 3c 10/281 7C4 4.73 7.56 Nei NN ... 51.35/( 510.80/M 
.047030/252 k 10/421 2(/5 7.17 440 /lea NN ... 51.45/( 511.60/M 
.lufd/25r 81 10162c 2(1910.57 6.37 He. Nut ... 53.45/C 511.70,18 

1132 Her N t ... 01.50/C 511.80/M 
SILICON DIODES No. 2 Lock Washer. 45c2 5 3.50/M 

1144148.. 10/40c 1C/53.50 IM/534.03 No. 4 lock Washer. 459/C S 3.50/M 
1114001.. 10/70c IC/56.13 IM/559.50 No. 6 Lack 492111.. 450/C S 3.50/41 

184002.. 10/721 1C/56.30 IM 561.20 No. 8look Washer. 45c/C S 3.50/M 
1144003.. 10/740 1050.48 IM 562.90 

V. CO ...11.70 1144004 10/76* 1C/56.65 188,564.60 REED RELAYS 
6 V. Coil.. .57.70 1144005 10/823 IC/57.18 1M/569.70 6 AMP 51ST 6.0. 67 V. C2nl ... 51.70 144006. 10/90c IC/57.88 1M 576.50 CONTACTS 211. Cpl ... 51.70 144007. 10/992 1058.75 1M 58500 

1/2 & 5/4 WATT CARBON COMP. RESISTORS 
5 each of the 85 Stondard 10.4 rakes (2.2.22M) 57 W Resistors (425 p44.) 
Sorted by value 513/set 7-4 are 512/set 5.9 1e 511/set. 
5 each of the 70 Handed 10, values (10.5.688) ' W Resistors (350 pos.) 
Sorted by value 513/set 24 are 512/se1 5-9 1e SII set. 

MOLEX SOLDERCON IC TERMINALS 
104 51 500/54.20 1000.513.20 5000 38.20 50.000/5775 

I.C. SOCKETS VOLUME DISCOUNT SCHEDULE 

1471 07e.7 t./ 
f 0021 987 IC 9100048049L155151 
1 100017.w IISSSt 350019693911151l1 
4 700177101101 9100040442 115575S _ 107w d4 tb *38<4,93 Q4q 1.416. 

STANDARD SHIPPING/HANDLING 
CHARGE 

II te. -..6-,4..7.w 417. MD* h 149874, 

S 0019489 964440 15001199.99.o6e075 
1 500524.79 a46 10.15 114 0 6 7 .. Mp 61399e 
9 35.0940.39 4d 0 50 

.1M. ~pm 4 14.964. 7e 08 4 3.71e 

COD 097194 ACCEPTED IOW SAME DA7 
1.1767*1 - 044 710,441 6674 

8 Pin Salde..Tob .. 174 
14 Pin 5older.Tab .. 202 
16 Pin Solder -lob .. 214 
18 Pin So16er.lob .. 291 

24 Pin Solder -Tab .. 38c 
78 Pin Solde<.1ob .. 451 
40 Pin Solde,.Tob .. 63c 
8 Pin Woe-WOp .. 34c 
14 Pin Wire Wm, .. 52< 
16 Pin Wire -Wrap .. 58< 

18 Pin Wire -Wrap .. 609 
24 Pin Wre.Wrop 

. 
962 

28 Pin Wire,/ rap 
. 51.12 

40 Pin Wre.W,opp. $156 
1444 14 Im mélm, 
ea 961,47 

"Ulv Q1lydhv I:a33y nn...1437I11!- 

DIGI-KEY CORPORATION. 
911.0. Box 677 Thief River Falls, MN 56701 
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PROTO BOARDS 
Build & test circuits as fast as you think) 
PB100 10 IC cap breadboard kit, 4.5 x 6.0 x 1.35' 
PB101 10 14 -DIP cap, 5 -way post, 940 solderless 

tie points, 5.8 x 4.5" 
P8102 12 14 -DIP cab., like P8101 with 1,240 tie 

points, 7.0 x 4.5" 
PB103 24 14 -DIP cap., 4 5 -way posts, 2,250 tie 

points, 6.0 x 9.0" 
P8104 32 14 -DIP cap., 3060 solderless Ile points, 

8.0 x 9.76 
PROTO-CLIP 

II141' LOGIC MONITOR For power-On/hands-off 

signar Simultaneously dlsPlsys t from P board - 
nedc and tlyngmlc lop surface for fast 

s oozing HTL or CMOS 
It states of OTL, TTL, h 

MOS DIP ICs. PC 14 14.p1n $4.50 
, oc et size. $84.95. PC16 16 -pin 4.75 \ 

II 

SOCKETS & BUS STRIPS 
Plug -In, wire, test, modify or expend without patch 
cords or solder. Snap together to touts breadboard 
needed. 
PN/Description 1.3"HOIe-to-Hole Term'Is Price 
07595 Socket 6.5" 6.2' 118 $12.50 
0759B Bus 6.5" 6.2" 20 2.50 
07475 Socket 5.3" 5.0' 94 10.00 
074713 Bus 5.3" 5.0" 16 2.25 
07355 Socket 4,1" 3.8" 70 8.50 
07358 Bus 4.1" 3.8' 12 2.00 
07185 Socket 2.4" 2.1" 36 4.75 
07125 Socket 1.8" 1.5" 24 3.75 
OT8S Socket 1.4 1.1" 16 3.25 L. 0775 Socket 1.3:: 1.0" 14 3.00 

7400N 5.13 
7401N .16 
740214 .14 
7403N .16 
740414 .19 
7405N .20 
7406N .29 
7407N .29 
740814 .18 
7409N .20 
7410N .18 
7411N .26 
7412N .33 
7413N .58 
7414N 1.23 
7416N .28 
7417N .33 
7420N .17 
742114 .33 
7422N .50 
7423N .50 
7425N .34 
7426N .25 
7427N .31 
7428N .50 
7430N .20 
7432N .24 
7433N .60 
7437N .35 
7438N .33 
7439N .38 
7440N .16 
7441N .96 
7442N .60 

74100N 5.33 
74HO1N .25 
74102N .30 
741104N .33 
74105N .33 
74H08N .40 
74110N .33 
741111N .33 

74L00N 5.31 
74L02N .33 
74103N .39 
74L04N .33 

7400N TTL 
7443N .95 74104N 1.20 
7444N 1.06 74105N .50 
744514 .90 7410714 .30 
7446N .90 74109N .90 
7447N .80 74110N .72 
7448N .80 74114N .93 
7450N .16 74118N 1.52 
7451N .16 74121N .45 
7453N .16 74122N .45 
7454N .16 74123N .70 
7460N .16 7412614 .50 
7470N .30 74126N .50 
7472N .30 74128N .90 
7473N .37 74132N 1.00 
7474N .32 74136N .95 
7475N .59 7414114 1.20 
7476N .32 74145N 1.00 
7480N .59 74147N 2.40 
748114 1.18 74148N 1.80 
7482N .89 7416014 1.00 
7483N .65 7415114 .80 
7484N 3.00 74152N 1.40 
7485N 1.20 74153N 1.00 
7486N .35 74154N 1.40 
7489N 2.30 74155N 1.00 
7490N .50 'r415614 1.18 
7491N .90 74157N 1.00 
7492N .55 74158N 1.20 
749314 .58 74160N 1.30 
7494N .80 74161N 1.10 
7495N .80 74162N 1.40 
7496N 1.50 74163N 1.40 
74100N 1.00 74164N 1.30 

HIGH SPEED TTL 
7412014 .33 7415314 .36 
7412114 .33 741154N .36 
74H22N .33 7415514 .36 
741130N .33 7416014 .36 
74H40N .36 741161N .36 
7415014 .36 74H62N .36 
74H51N .36 74471N .80 
74115214 .36 74H72N .74 

LOW POWER TTL 
741.1014 .33 7415114 .34 
74L20N .33 74L73N .69 
74142N 1.49 74L74N .90 

74LS 
741500 5.50 741521 .58 741.076 .92 
741501 .58 741622 .53 741578 .92 
741502 .58 741527 .64 7415100 .92 
741503 .58 741630 .58 7415109 .92 
741504 .60 741532 .64 7415112 .92 
741605 .63 741538 .66 7415113 .92 
741508 .58 741551 .58 7415114 .92 
741509 .58 741554 .58 7415138 2.38 
741-610 .58 741555 .58 7415139 2.38 
741.511 .58 741573 .92 7415161 2.10 
741515 .58 741674 .92 7415153 2.38 
741520 58 

74165N 1.30 
74166N 1.30 
74170N 2.50 
7417314 1.50 
7417414 1.10 
74175N 1.20 
74176N 1.25 
74177N 1.40 
74180N .73 
74181 N 3.00 
74182N .70 
74184N 2.00 
74185N 2.29 
74188N 4.80 
74190N 1.20 
74191N 1.20 
74192N 1.20 
74193N 1.00 
74194N 1.15 
74195N .80 
74196N 1.70 
7419714 .80 
74198N 1.75 
74199N 1,40 
74200N 5.60 
7422114 1.70 
7425114 2.00 
74278N 2.95 
74279N .90 
74293N 1.00 
74298N 2.20 

74H73í4 
74H74N 
74H76N 
741101N 
74H 102N 
74//10314 
741106N .95 

74L90N 
74L93N 
74L95N 

7415157 
7415158 
7415160 
7415161 
7416170 
7416174 
7416175 
7416181 
7416251 
74L5253 
7416260 

SCHOTTKY TTL 
74S00N 5.44 7455114 .80 74614014 .80 746189N 
74602N .60 7466414 .80 746151N 2.20 745194N 
74603N .75 74574N 1.20 745153N 3.40 746195N 
74504N .55 74585N 6.10 74515714 2.40 746251N 

74586N 2.50 74S158N 2.20 74S25314 
74011214 1.00 745160N 3 90 74525714 

74511N' .65 745113N 1.50 745161N 4.70 74525814 
74S 20N .65 745132N 3.60 74517414 3.30 745260N 
74S 30N .80 745133N .80 74617514 2.90 74S 280N 
74532N .80 74513814 2.20 746181N 8.40 745289N 
7454014 .65 745139N 2.20 

9300 SERIES 

74508N .80 
7451014 .55 

NEW PRODUCTS -* ' 51 

El 
kECCs 

gnal tracing. Bring IC 

r Pocket 95 1 

trouble - 

9300PC 
9301PC 
9304PC 
9306PC 
9308PC 
9309PC 
9310PC 
9311PC 
9312PC 
9314PC 
9316PC 

$1.00 9318PC 
1.20 9321PC 
1.50 9322PC 
6.90 9324PC 
2.60 9328PC 
1.60 9334PC 
1.50 9338PC 
2.30 9340PC 
1.20 9341PC 
1.30 9342PC 
1.50 9360PC 

2.30 
1.20 
1.30 
2.00 
2.50 
2.95 
3.30 
5.00 
4.10 
1.15 
1.75 

9366PC 1.75 93118 
93L00 1.50 93L21 
93L01 1.60 93L22 
93L08 3.20 93L24 
93L09 1.80 93128 
93110 2.80 93L34 
93L11 4.10 93L38 
93L12 1.80 931_40 
93L14 1.70 93L41 
93L16 3.20 93L60 
93118 3.50 93L66 

AUDIO AMPS 
TYPE V W R PRICE 

LM352 6.15 1.15 8 1.60 
LM354A 6.27 2.80 8 2.50 
T44611812 6-15 1.15 8 1.60 
TAA621412 6.27 1.40 8 2.00 
TAA6411311 6-18 2.20 4 3.00 
TBA800 530 4.70 8 2.20 
TBA81OAS 4 20 2.50 4 3.00 
TBA820 3.16 0.75 4 1.70 
7C4830 520 2.00 4 2.20 
TCA940 6.24 6.50 8 4.40 

$29.95 

$39.95 

559.95 

$79.95 

.90 

.87 
90 
.80 
.80 

1.10 

1.62 
1.74 
1.62 

2.10 
2.40 
2.70 
2.70 
5.92 
3.02 
2.90 
3 72 
2 65 
3.05 

.58 

4.40 
3.30 
3.30 
2.20 
2.40 
2.40 
2.40 
1.20 
5.70 
4.00 

3.50 
1.50 
1.80 
2.80 
3.70 
4.00 
4.20 
6.50 
6.50 
3.00 
2.70 

SOLDER -TIN DIP 
PIN 1-24 25 100 

8 .21 .19 .17 
14 .25 .22 .20 
16 .28 .25 .23 
24 .67 .61 .55 
28 .88 .80 .72 
36 1.09 .98 89 
40 1.24 1.12 .92 

.125 dla. 

209 RED 5.25 
209 YELLOW .35 
209 GREEN .35 

LOW PROFILE 

IC SOCKETS 
WIRE -WRAP GOLD 
PIN 1-24 25 100 TEFLON TO -5 
14 45 .41 .37 3 PIN .55 EA 
16 .54 .49 .44 4 PIN .65 EA 

6 PIN .90 EA 
SPIN 1.10 EA 

10 PIN 1.40 EA 
SOLDER - GOLD 

14 .34 .28 
16 .37 .31 

LEDs 
.200" dia. 

01- 
216 RED 5.25 220 RED 
216 YELLOW .30 220 YELLOW 
216 GREEN .30 220 GREEN 

.25 

.30 

.30 

226 RED 5.26 5053 RED 5.35 MV50 RED 5.30 
226 YELLOW .30 5053 YELLOW .40 
226 GREEN .30 5053 GREEN .40 216 - MV5024 
226 ORANGE .30 5053 ORANGE .40 5053 - MV5053 

OPCOA 
SLA1 RED 
SLA11 GREEN 

LITR ON IX 
DLSO RED 
0181 RED 
DL10 RED 
01.104 RED 
DL101 RED 

RED 

J.50 RED 
DL33 RED 
DL44 RED 

XCITON DL402 RED 
OL701 RED 

XAN72 REO 2.00 DL704 RED 
XAN52 GREEN 2.00 OL707 RED 

DL747 RED 
IL1 

OPTOISOLATORS 1112 
IL14 
1174 

MONSANTO 11-137407q 
MCT2 1.35 IL074 

6.00 
6.00 
6.00 
4.00 
4.90 
9.90 

12.00 
4.00 
6.00 
4.00 
3.40 
2.25 
2.35 
2.50 
1.30 
1.40 
1.80 
1.35 
1.75 
3.40 

EP 9125 
9 -DIGIT DISPLAY 

$7.90 
1/8" Character Ht. 
Compact, Thin PC 
Pkg., Wide Viewing 
Angle 

ELECTRONIC 
ARRAYS 

EA1500AJ 
1.24 521.00 
25 16.80 
100 14.00 
EA 1500ASJ 
1.24 016.00 
25 14.40 
100 12.00 

LINEAR IC's 

LM114H $3.00 1M311H 51.70 LM711CN 5 .90 
LM300H 1.20 LM311D 1.90 LM715CH 3.50 
LM300N 1.20 LM311M 1.75 LM715C0 4.60 
LM301AH .80 LM311N 2.00 LM723CH .90 
LM301AM .80 LM312H 2.70 LM723N .70 
LM301AN 1.10 LM318H 1.70 LM725CH 4.50 
LM301h1 .90 LM324N 1.90 LM725CD 5.00 
LM301H .90 LM331N 2.20 LM733CH 1.40 
LM302E1 3.50 LM339N 2.90 1M733CD 3.50 
LM302N 1.30 LM320-5K 2.90 LM733CN 1.30 
LM302H 1.40 LM320-51 2.50 LM741CH .45 
LM30411 1.40 LM320-12K 2.90 LM741CD 1.26 
LM305H .85 LM320-12T 2.50 LM741CM .40 
LM305AH 1.05 LM340.05K 2.60 LM74ICN .70 
LM305N 1.00 LM340-06K 2.60 LM747CH 1.60 
LM306H .95 LM340 08K 2.60 LM747CN .90 
LM307H .75 1M34012K 2.60 1-M747CD 2.50 
LM307M .95 LM340.15K 2.60 LM748CM .55 
LM30711 1.50 LM340-18K 2.60 LM748CN ,55 
LM308H 1.00 LM340-24K 2.60 LM777CH 2.15 
LM308AH 5.00 LM555CM .90 LM777CM 2.10 
LM3080 2.00 LM556CN 1.30 LM3046CN .95 
LM308M 1.20 LM709CH .45 LM3054CN 1.50 
LM309H 1.75 LM709CN .45 5G4501T 2.40 
LM309K 1.50 LM710CH .90 SG4501N 2.40 
LM310H 1.60 1_111710CN .90 LM5000K 7.50 
LM310M 1.80 LM711CH .90 

CMOS 
1-9 10up 1-9 1 oup 1.9 10up 

40004E .26 .22 40224E 1.11 1.00 40514E 1.34 1.13 
40014E .26 .22 40234E .26 .22 40524E 1.34 1.33 
40024E .26 .22 40244E .90 .88 40534E 1.34 1.33 
40044E 5.83 5.82 40254E .26 .22 40554E 2.68 2.00 
40064E 1.35 1.34 40264E 3.72 3.70 40564E 2.43 1.86 
40074E .26 .22 40274E .80 ,50 40604E 1.50 1,25 
40084E 1.79 1.78 40284E .98 .90 40664E .90 ,72 40094E .60 .50 40294E 1.27 1.16 40694E .38 .34 40104E .59 .50 40304E .44 .37 40714E .26 .22 
40114E .26 .22 40334E 3.01 3.00 40764E 1.68 1.48 
40124E .26 .22 40354E 1.27 1.16 40814E .26 .25 
40134E .47 .40 40404E 1.49 1.25 45084E 2.30 2.20 
4014AE 1.49 1.25 40414E 4.06 4.05 45104E 1.98 1.46 
40154E 1.26 .90 40424E .75 .64 45164E 1.98 1.46 
40164E .56 .45 40434E .80 .50 45184E 1.28 .98 
40174E 1.20 1.00 40444E .60 .50 46204E 1.28 .98 
40184E 1.49 1.25 40474E 3.54 3.53 45284E 2.30 2.20 40194E .52 .44 40484E 1.43 1.42 49014E .43 .36 40204E 1.49 1.25 4049,4E .52 .50 40114E .43 .36 
40214E 1.34 1.25 40504E .52 .50 

PREMIUM QUALITY 
COMPONENTS 

We've been buying and selling top quality 
components for nearly ten years. Our 
annual volume exceeds 53 million. We 
handle only original parts, from the 
world's leading manufacturers and our 
customers include some of the largest 
and most quality -conscious companies. 
Now you can take advantage of our 
component buying skills and power 
and select from a broad range of 
advanced circuits. 

COMPUTER 
INTERFACE 

DM8820N 2 40 
DM8820AN 6.90 
0M8830N 2 40 
DM8831N 5.20 
DM8832N 6 00 
N81260 4.40 
9600PC 1 30 
9601PC 1.20 
9602PC 2.10 
9614PC 2.30 
9615PC 2.40 
9616PC 5.00 
9617PC 3.60 
9620PC 4.00 
9621PC 4.00 

75107BN 
751088N 
75109N 
75110N 
7511514 
75138N 
75150N 
75154N 
75208N 
75234N 
75450N 
75451N 
75452N 
75453N 

DISPLAYS 

2.25 DL57 
OL61 

MOS-LSI 
P11014 6.90 
P110141 8.50 
1402AN 5.40 
1403AM 8.00 
1403ÁN 5.40 
14044H 8.00 
1404AN 5.40 
1405A 4.10 
1506 4.00 
1507 4.00 
1602 33.00 
1702 33.00 
C2102 8.00 
P2102 5.00 
02102.1 8.00 
P2102-1 5.40 
C2102-2 8.00 
P2102.2 5.50 

75107 2505K 3.30 
2512K 5.50 

4.00 
3.40 
5.30 

25 8.50 

2136 
2602 4.95 
2602.1 5.40 310 

10 
2602.2 5.50 

3 
2 170 

3341PC 8.20 

2 70 
4034 5.50 

1 50 
4035 4.95 

1 00 4102 4.95 
1.00 7552 4.95 

5.40 
5.50 
4.90 
5.10 
5.50 

20.00 
20.00 
20.00 

5.50 
5.50 
5.50 
5.50 

2.60 2521V 
2 30 2524V 
2 20 2525V 
2 20 2533V 

7552-1 
7552.2 

7520 SERIES 
8102 
91022 

SENSE AMPS 910200 
752N 4 00 MM5025N 
75221N 2.00 MM5026N 
7523N 4.25 MM5027N 
752414 1.75 MM5O55055N 
7525N 2.00 MM5056N 
752514 4 50 MM5057N 

MM5058N 

1.00 

FM 
STEREO 

DEMODULATOR 
8R1310 $3.20 MH0026CN 

TWO-PHASE 
MOS CLOCK 

DRIVER 

55.50 

BIPOLAR 
MEMORY 

C3101 6.50 
P3101 4.90 
C3101A 7.30 
P31014 5.80 
IM5501CDE 7.30 
IM5501CPE 5.80 
MM5560D 7.30 
MM5560N 5.80 
DM8599N 5.80 
93403PC 5.80 

MM 
MM404H 
MM405H 
MM406H 
MM407M 
MM 46111 
MM454F 
MM500H 
MM 506H 
MM 507H 
MM65oH 
MM551H 

12.00 
23.00 

6.50 
6.50 

11.40 
18.00 
2.00 
3.20 
3.20 
5.90 

MM555H 5.60 
1024 -BIT 

N -Channel RAM 
2601.1 11.40 
2601-21 11.40 
26028 8.00 
2602.18 8.00 
2602-2B 8.00 
MK4102P 11.40 
7652.1CPE 8.00 
7952.2CPE 8.00 

2524V 
Recirculating 

512 Bit Dynamic 
Shift Register 
1.24: 53.40 
25 up: $3.30 

DECODED 
READ(WRITE 

RAM 
P1103 $6.20 

SPECIALS 
IC POWER REGULATORS PHASE -LOCKED LOOPS 

LM335K: 5V, 600mA 2.40 LM567CM Mini -dip $1.70 ea. 

LM336K. 12V, 500mA 2.90 
LM33714: 15V, 450mA 2.90 

DUAL LOW NOISE OP AMP 
LM331h: V,0 - 6mV, Ile - 1000 04, Ib- 2000 nA, Noise 

1.548 $2.20 

1.'41011. 

1-24 25 tut 
XR-215 $6.56 55.74 
For FM or FSK demodulation. 
freq. synthesis and tracking fil- 
ter applications. 5 to 26V from 
0.5Hz to 35MHz. Accepts ana- 
log signals 300m V to 3V. Inter- 
faces with DTL TTL & ECL. 

WAVEFORM GENERATOR KITS 

.111. EXAR 
XR205K 
525.00 

Here's a highly versatile lab 
men( at a fraction of the cost of 
conventional unit. Kit Includes 
two XR205 IC's, data & applica- 
tions. PC board (etched & drilled. 
ready for assembly) and detailed 
instructions. 

1 -AMP RECTIFIERS 
10 100 1000 

1N4001 1.00 7.00 60.00 
1144002 1.10 8.00 70.00 
IN 4003 1.20 9.00 80.00 
1144004 1.30 10.00 90.00 
1144005 1.40 11.00 100.00 
1144006 1.50 12.00 110.00 
1144007 1.60 13.00 120 00 

INTERSIL 8038 
PRECISION WAVEFORM 

GENERATOR & VCO 
For simultaneous sine, square 
and triangular waveforms Coot 
Hz to 1MHz. 

Part No. 1.9 
61°-1-P' 

O u 
BOJBLCPU 6 31- 

XR2206KA/XR22068 
The Function Generator Kit features sine, triangle end square 
wave, THD 0.5% tap.. AM/FM capability. 
XR-2206KA FUNCTION GENERATOR KIT 518.95 
Includes monolithic function generator IC, PC board, and assent 
bly instruction manual. 
XR-2206KB FUNCTION GENERATOR KIT 528.95 
Same as XR-2206KA above and Includes external components 
for PC board. 

HYBRID POWER 
AMPLIFIERS 

511010G 
51.10200 
51-10300 
SI -1050E 
61.1050G 

PICO -PAC 

10W 
20W 
30W 
50W 
50W 

HIGH VOLTAGE 
TRANSISTORS 

80204 3A 1300V $4.14 
56.40 BU205 34 1500V 4.95 

9.90 BU206 3A 1700V 5.94 
18.70 BU207 6A 1300V 5.85 
24.90 13U208 6A 1500V 6.93 
24.90 80209 6A 1700V 8.64 

POWER SUPPLIES 
ADTECH 

~ Model No. 
Output 

Vdc Amps 14 
APS5-3 J AP512-1,6 
APS 4.1.5 

THE SMALLEST APS2 
AC/DC POWER ÁP52880.8 

.1 

SUPPLY EVERI 
Only 1 70^81.00" 
a 0.85", Output ~- 
set 15%, 9 modals: 

5 140 
8 115 

10 100 
12 90 
15 70 
18 50 
20 35 
22 25 
24 15 

$39.80 each 

Minimum order: 510.00. Add $1.00 to cover postage and handling. Cellfornia residents add 6% sales tax. 
SEND CHECK OR MONEY ORDER TO: 

1 
1 f r A II-."t'a 

Mail order: P.O. Box 2208R, Culver City, CA 90230. Phone order: (2131 641 4064 
Visit our Electronic Shop: 11080 Jefferson Blvd., Culver City, CA 

(Studio Village Shopping Center) 

5 3.0 
12 1.6 
15 1.5 $26.95 
24 1.0 
28 0.8 

5 up 

$25.60 

AP55-6 
APS 12.4 
AP5153 
APS24.2.2 
AP528.2 

12 
14 
24 
28 

6 
4 
3 

2.2 
2 

$48.46 $46.05 

AP55.10 
APS 12.7 
APS 15-6 
APS24 5 
AP528-4 

5 
12 
15 
24 
28 

10 
7 
6 

4 

$72.25 $68.65 

STANDARD MICROSYSTEMS 
1-9 10 up 100 up 

COM2502 
COM2502P 
COM2017 
COM2017P 
COM2502H 
COM2017H 
COM2601 
COM5016 
KR2376-ST 
K R 36003T 
NM 95010 
CAL 1022 

$13.20 
8.00 

13.20 
8.00 

25.00 
25.00 
30.00 
12.00 
20.00 
20.00 
12.00 
60.00 

510.60 
6.85 

10.60 
6.85 

20.00 
20.00 
24.00 

9.60 
17.50 
17.50 

9.60 
52.00 

5 8.80 
5.95 
8.80 
5.95 

16.00 
16.00 
20.50 

8.00 
15.00 
15.00 

8.00 
45.00 
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LIVE IN THE WORLD 
-OF TOMORROW ..:TODAY! 

And our FREE 164.PAGE CATALOG is packed with 
exciting and unusual values in electronic. hobby 
and science items - plus 4.500 finds for tun. study 
or profit ... for every member of the family. 

A BETTER LIFE 
STARTS HERE 

WORLD'S SMALLEST 
CALCULATOR! 

Small but mighty! 8 -digit, 4 -func- 
tion electronic calculator does 
everything big ones do -even has 
automatic % key . . for only 
$19.95. Take it anywhere. Fits in 
your pocket -1/3 size of cigarette 
pack. 2 -oz. dynamo features float- 
ing decimal, constant key, lead zero depression, more! Oper- 
ates on two 1.5v Mallory PX 825 camera batteries (included). 
2 x 2.8 x 0.4" with plenty of room for most fingers. Another 
Edmund first with advanced technology. 
Stock No. 1945EH $19.95 Ppd. 

--7 
AM RADIO FITS IN/ON YOUR EAR! 

Wear it inconspicuously every- 
where, listen as you work (lawn, 
yard, office), watch (game, beach) 
or wait. Instant music, news, 
sports. No gimmick - 6/10 oz. 
technological wonder w/integrated 
circuit, 11 transistors, patented 
ferrite antenna/tuner/volume dial. Works best outdoors. Uses 
hearing aid batt. (incl)-up to 100 hrs. playing. New batt. 
to slip in avail. at drug stores (about 500). No lengthy wires, 
bulky cases, or power -packed! 
Stock No. 42,275 EH $14.95 Ppd. 

PRO ELECTRONIC 
SOUND CATCHER 
Parabolic mike w/ 183/4" transpar- 
ent reflecting shield & 2 I.C.'s in 
amplifier magnifies signals 100x 
that of omni-direction mikes. Catch 
sounds never before heard! Highest 
signal to noise ratio poss. Ear- 
phones, tape recorder output, tripod socket; req. two 9v 
trans. batt. (not incl). 
No. 1649EH (5' z LB.) $299.00 Ppd. 
LOW COST MODEL: NO EARPHONES, ELECTR. CIRC. 
No. 1665 EH $199.95 Ppd. 
LOWER SENSITIVITY ECON. MOD. W/O ELECTR. 
No. 80,242 EH $89.50 Ppd. 

AN ALPHA MONITOR FOR $34.95? 
Yes, because you built it! Use your 
ability to tune in your brainwaves, 
an aid to relaxation, concentration. 
Kit incls. everything you need (ex- 
cept 9v trans. batt.) to own a portable 
self-cont. BIOFEEDBACK unit for a 919.1 

pittance: steth. earphones, electrode - 
headband, solid-state circuitry; 5 microvolt sensitivity, 
Compl. assembly instructions R. op. manual. With 
electronics knowledge, you can do it! 
No. 61,069 EH (KIT) $34.95 Ppd. 
No. 71,809 EH (FULLY ASSEMBLED) $55.00 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

164 PAGES MORE THAN 

4$00 BARGAINS 
UNUSUAL 

Completely new 1976 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
ious scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
Please rush Free Giant Catalog "EH". 

jr Address 

City State Zip 

110 L 

My Card .. ..... 
more! 
basic 

NEW! AUTOMATIC TIME-LAPSE PIX 

Terrific bargain! Under $200! 
Compares w/others at $450-$700. 
Get fabulous time/motion shots 
with the versatile 37 -ounce porta- 
ble Edmund Time Machine. Con 
verts almost any camera to a 

- total time lapse system. Comes 
w/20" cable release for socket cameras, 20" electric cable 
for electronic remote or single frame socket types. Continu- 
ous variable interval from 0.5 to 300 seconds: built-in photo- 
cell control, more! Rechargeable power supply. 
No. 72,122 EH (6 x 31/2 x 2") $199.95 Ppd. 

TOTAL KIRLIAN 
_ PHOTOGRAPHY SET 

Explore "aura" photography w/ 
superb new self-contained Kirlian 
Electrophotography Research Unit. 
Terrific value - introduced at 
$99.95 ($140 in Sept.)! Has every- 
thing but vinyl photo changing 
bag. Ideal for color or b&w 35mm, 
sheet or Polaroid film for photos 

up to 5x7" all without camera or lens. Variable voltage 12v 
to 32kv. Ultimate safety design -fully encased in plastic; 
patented electronics. lnstrs. 
No. 72,104 EH (3x57/ax7Ve") 
No. 42,240 EH (CHANGING BAG) 

LOW COST 

1X INFRA -RED VIEWER 

For Infra -red crime detection sur- 
veillance, security system align- 
ment, I.R. Detection, laser check- 
ing, nite wildlife study, any work 
req. I.R. detection & cony. to visible 
spectrum. Self cont. scope w/every- 
thing incl. I.R. light source. 6v 

or 12v power, 6032 I.R. converter tube, f/4.5 objective lens, 
adjust. triplet eyepiece. Focuses from 10' to infinity. 
No. 1659 EH (11x141/4x3") $275.00 Ppd. 
WITHOUT LIGHT SOURCE 
No. 1648 EH $225.00 Ppd. 

WHEN YOU GONE TO PHILADELPHIA BE SURE TO SEE 

Q, FREE BICEÑTENNIAL LIGHT SHOW I . 
IN BARRINGTON. N.1. ONLY 10 MINUTES AWAY AT 

r ` EDMUND FACTORY STORE 

s ; 

JI 

t. 1 
.!` r: " 

Card Expiration Date 
30 -DAY MONEYBACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. $15.00 minimum 

$99.95 Ppd. 
$6.50 Ppd. 

BUILD THIS COMPUTER, 
SAVE $21 
Assembled, our amazing elec- 
tronic digital computer is $45. 
New kit lets you build it for almost 
1/3 that! Easy to program, fun to 
operate; solve problems, play 
games, try to outwit it. Program 
it, give it problems, get results 

from electronic readout. Ouickly learn "what makes a com- 
puter tick." how to program, soon program w/your prob- 
lems, data. 14 x 15" unit has 3 movable registers, patch 
cords & plugs; 2 manuals, cards, dice. Req. 3 AA batts., 
soldering. 
No. 72,105 EH (HI -IMPACT PLASTIC) $17.95 Ppd. 

ELECTRONIC DIGITAL 
STOPWATCH: $69.95 
A price breakthrough! New pocket 
size 4 oz. timer acc. to ± 2% of 
last digit (1/100 sec. increments). 
Compares with others twice the 
price! Instant error -free read-outs 
to 9999.99 sec. (over 2311 hr.). 
Starts, stops, re -starts (accum- 

ulates). Mechanical pushbutton & electrical remote on/offs 
w/ any 3.5-150v AC/DC source. Plug-in jack. Incls. 9v batt. 
Solid state. 
No. 1943 EH (2'/ex4V2x7/e") $69.95 Ppd. 

DELUXE 2 EVENT STOPWATCH (± 0.01% OF LAST DIGIT) 
No. 1653 EH $149.95 Ppd. 

' COMPLETE AND MAIL WITH CHECK, M.O: OR CHARGE NO. . 

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 

How Many Stock No. Description Price Each Total 

LI PLEASE SEND GIANT 
FREE CATALOG "EH" 

Charge my BankAmericard 

Charge my Master Charge *Add Handling Chg.: $1.00, Orders Under $5.00 50C, Orders Over $5.00 

Interbank No. w®OaII enclose check El money order for TOTAL $ 

No . Is _ 
Signature 

Name 

Address 

City State Zip 
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New from Acoustic Research 

Introducing 
A new family of loudspeakers from Acoustic Research 

1 

AR -10n 
The AR -10n is the most 
accurate musical reproducer 
that Acoustic Research has ever 
made. It shares the 
characteristics of AR's previous 
speaker systems, smoothness 
of response, uniform dispersion, 
and low distortion. A significant 
additional feature of the AR -10n 
is its ability to deliver uniform flat 
energy response in most 
listening rooms. 

Further, the designed -in 
performance of the AR -10n is 
preserved, whether the speaker 
is positioned against a wall, in a 
comer, or even in the middle of a 
room. Setting a single switch, 
called the 'Woofer 
Environmental Control', will 
ensure the correct level of bass 
energy for any of these 
positions. It is not possible to do 
this accurately with conventional 
loudspeaker designs or 
equalization techniques. 

;r 

AR -11 
The performance, drivers, and 
crossover of the AR -11 are 
identical to those of the AR -10n, 
except that the AR -11 does not 
incorporate a Woofer 
Environmental Control and the 
associated crossover 
components. 

The AR -11 is designed for 
optimum performance when 
placed against a wall, as in the 
conventional bookshelf position, 
or slightly away from two 
adjoining room surfaces. 

Both the AR -10n and the AR -11 
use a 12 inch acoustic 
suspension woofer, a 11/2 inch 
dome midrange, and a newly 
designed 3/4 inch dome 
highrange. 

AR-MST/1 
The AR Miniature Studio 
Transducer offers at moderate 
cost the flat energy response of 
AR's other new speaker 
systems, together with the high 
power -handling capability 
required in many professional 
applications. Along with the 
AR-MST/1's small size, light 
weight, and shallow depth, these 
characteristics make the 
speaker especially appropriate 
for the monitoring of 
remote -location recordings as 
well as the accurate 
reproduction of music in the 
home, even at relatively high 
sound levels. 

Guarantee 
The workmanship and 
performance of all AR speaker 
systems are guaranteed for five 
years. 

A complete description of the 
new family of AR speakers is 
available free. Mail us the 
coupon today. 

Acoustic Research 
10 American Drive 
Norwood 
Massachusetts 02062 
Telephone 617 769 4200 

Please send me a complete 
description of the AR -10n, 
AR -11, and AR-MST/1 
speaker systems. 

Name 

Please send me the AR 
demonstration record 'The 
Sound of Musical Instruments' 
(check for $5 enclosed) 

Address 
RE10 
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You enjoyed the TIMESAVING advantages of the previous models of the 
Castle Subber® analyst ... NOW you will want to move up to this superior, 
redesigned model ... our best yet! 

SUL ER® 
Mark /1/-Cu1/ 

Uf1f - f1f tuner 

and i -f analyst 

net $64.95 

FINE "I 
TuNiNGrr 

RF 
G41N 

30 
OWF469.TTEAT \1 _( *' 

. r a 

s,.,, 
ON 

III 1.)'$1 11 
OFF 

suba 1_-..` 

rY t,e,bm,...,r, 

If you haven't joined the ranks of thousands of professional technicians 
using this TIMESAVING instrument ... NOW is your opportunity to own the 
latest model boasting these improved features: 

TUNES ALL VHF & UHF CHANNELS. Use where prime signals are on either VHF or UHF ... or both. 

ELECTRONIC FINE TUNING. Smooth, exact tuning ensures precise setting for ease in testing color receivers. 

DUAL 40MHz IF OUTPUT JACKS. Select Hi or Lo impedance output for best coupling match to circuit being substi- 

tuted . . . tube or transistor. 

BATTERY CONDITION INDICATOR. IC comparator driven LED shows when inbuilt 9v transistor batteries require 
replacement. 

The Mark IV-CUV tunes all 82 VHF & UHF channels for substitution tests of the tuners and entire i -f system of any 40MHz 

TV receiver. Permits signal injection after the agc controlled stages for the high speed agc system analyzing procedure 

invented by Castle . . . the first practical method for analyzing agc system defects without confusion. 

Mark /L -C 
The Mark IV -C tunes all 12 VHF channels for substitution injection tests of the 
VHF tuner, UHF tuner and entire i -f system of any 40MHz TV receiver. 

ELECTRONIC FINE TUNING. Battery & 120 -vac line powered, 

DUAL 40MHz IF OUTPUT JACKS. 
Q net Q 

BATTERY CONDITION INDICATOR. já 54. 95 

Made in USA. 

nwrotr 

See your stocking distributor ... or write for more 
details and complete specifications. 

CASTLE TV TUNER SERVICE, INC. 
5715 N. Western Ave., Chicago, Illinois 60645 Phone: (312) 561.6354 
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