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eceivers the worlid

Pioneer believes that any objective
comparison of quality/performance/
price betwaen our new SX-1010,
5X-939 and SX-838 AM-FM stereo
receivers and any other fine receivers
will overwhzslmingly indicate Pioneer’s
outstanding superiority and value.

The most powertul ever

Pioneer uszs the most conservative
power rating standard: continuous
power output per channel, with both
channels driven into 8 ohm loads,
across the full audio spectrum from
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20Hz to 20,C00 Hz. Despite this
conservatism, the SX-1010 far
surpasses any unit ever produced with
an ungrecedented 100 + 100 watts RMS
at incredibly low 0.1% distortion.
Closely following are the SX-939

(70 + 70 watts RMS) and the SX-838
(50 + 50 watts RMS) both with less
than €.3% distortion. Dual power
supplies driving direct-coupled
circuitry maintain consistent high
power output with positive stability. A
fail-safe circuit protects speakers and
circuitry against damage from
overlcading.
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Outstanding specifications
for flawless reception

FM reception pcses no challenge to the
exceptionally advanced circuitry of
these fine instruments. Their FM tuner
sections are designed with MOS FETs,
ceramic filters and phase lock leop
circuitry. The result is remarkakle
sensitivity, selectivity and capture ratio
that brings in stations effortlessly,
clearly and with maximum channel
separation.

SX-1010 5X-939 §X-338

FM Sensitivity (IHF}) 1.7uV 1.8uV 1.8V

(the lower the better)

Selectivity 90dB 80dB 80dB
(ihe higher the better)
Capture Ratio 1dB 1dB 14B

(the lower the better)

Signal/Noise Ratio 72dB 70dB 704B
(the higher the better)

Total versatility plus innovations
Only your listening interests limit the
capabilities of these extraordinary
receivers. They have terminals for
every conceivable accommodzticn
records, tape, microphones, hzad-
sets — plus Dolby and 4-channe
multiplex connectors. Completely
unique on the SX-1010 and SX-239 is
tape-to-tape duptication while
listening simultaneously to another
program source. The SX-838
innovates with its Recording
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The finest stereor
has ever known.
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3,025 possible tonal compensations with unique twin stepped tone controls

(SX-1010, SX-939)

Selector that permits FM recording
while listening to records and vice
versa. Up to three pairs o1 speakers
may be connected to each model.

INPUTS $X-1010 35X-339 S§X-838

Tape monitor/4-ch. 3 2 2
adaptor

Phono 2 2 2

Microphone 2 2 1

Auxiliary 1 3 1

Noise reduction 1 1

OUTPUTS

Speakers 3 3 3

Tape Rec./4-ch. 3 2 2
adaptor

Headsets 2 2 1

Nolse reduction 1 1 1

4-channel MPX 1 1
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Master control system capability

Pioneer’s engineers have surpassed
themselves with a combination of
control features never before found

im a single receiver. All three units
include: pushbutton function selection
with illuminated readouts on the
uftra wide tuning dial, FM and zudio
muting, loudness contour, hi/low
fiiters, dual tuning metersand a

dial dimmer.

Never before used on a receiver
are the twin stepped bass and freble
tone controls found on the SX-1010
and SX-939. They offer over 3,000
tonal variations. A tone defeat
switch provides flat response
‘nstantly throughout the audio
spectrum. The SX-838 features
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CIRCLE NO. 36 ON READER SERVI

switched turnover bass and treble
cantrols for more precise tonal

compensation for room acoustics and
other proaram source characteristics.

in their respective price ranges,

these are unquestionably the finest
values in stereo receivers the world
has ever known. Audition their
uniqueness &t your Pioneer dealer.
SX-1010 — $699.95; SX-939 — $599.95,
SX-838 — $499.95. Prices include
walnut cabinets.

Aiso new and more
moderately priced.

Pioneer’s mast complete and finest

line of receivars ever, presents

equally cutstanding values starting at

$239.95. Shown here are the SX-535

— $299.935, SX-636 — $349.95, SX-737

— $329.93. Afl with walnut cabinets.
U.S. Pioneer Electronics Corp.,

73 Oxford Dr ve, Moonachie,

New Jersay 07074

West: 13300 S. Estrella, Los Angeles

9N248/Midwest: 1500 Greenleaf,

Elk Grove Village, I!. 600G7/Canada:

S.H. Parker Co,

when you want wmefﬁing better
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Earn
an extra

$2000
per year

Find out how you can earn an
extra $2000 or more per year re-
storing only a few color and black
and white tubes per week. Full
color brochure shows you how
to make more money and sat-
isfy more customers on al-
most every call. Write to-
day!

New

B
467 CRT

Restorer/Analyzer
$279*

With the profit restorer!

Profit in the home. After replacing a component
you've often noticed a less than perfect picture. It's
almost always due to a weak picture tube. The few
minutes you spend with the 467 Restorer will give
your customer brilliance and sharpness that will make
her pleased to pay for the improved picture.

Profit in the shop. “Sixty-five dollars and the picture
still doesn’t look as good as it used to!” How many
times have your customers said that to you? You need
not hear it again! Use the 467 Restorer on every major
job and your customer will thank you for returning his
set working like new.

Most-Powerful Rejuvenation, but most gentle too.
There's only one CRT Restorer that restores the pic-
ture to like new and analyzes tube condition so ac-
curately that you can safely guarantee restoration for
up to five years. You get extra safety from our auto-
matic restoration method that prevents cathode
stripping.

TriDynamic true test. The B & K TriDynamic method
tests all three guns simultaneously. It measures true
beam current that passes through G1 aperture, unlike
other testers that measure meaningless cathode to G1
current. Leakage indication even includes cathode-
to-cathode and there’s an exclusive B & K focus con-
tinuity test.

Simplest operation. Exclusive integrated circuitry
fets you test all picture tubes with the same, defined-
on-the-front-panel procedure . . . including “in-line”,
Trinitron and tubes with common G1 and G2. See your

distributor or write Dynascan. *Six sockets included;
optional sockets also shown.

PRODUCTS OF

o7 L ( DVVASCAN

1801 W. Belle Plaine Ave.
Chicago, IL. 60613 « (312)327-.7270
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Art Director THE HOME COMPUTER IS HERE!
ALEXANDER W. BURAWA . .
Associate Editor For many years, we've been reading and hearing about how
JOHN McVEIGH computers will one day be a household item. Therefore, we're
Assistant Editor especially proud to present in this issue the first commercial type
ANDRE DUZANT of minicomputer project ever published that's priced within reach
Lechinicalllllustiatoy of many households—the Altair 8800, with an under-$400
HERBERT S. BRIER complete kit cost, including cabinet.
LEN CKWALTER Togive you someinsight to our editorial goal for this momentous
’Stﬂ':"‘oﬂﬁllls:g" project, we were determined not to present a digital computer
. HIR A R q 0 A Q
RALPH HODGES demonstrator with blinking LED's that would simply be fun to build
e &, JunG and watch, but suffer from limited usefulness. High chip costs
Contributing Editors would have made this a most expensive toy. What we wanted for
T (= L e VoL our regggrs was a state-of-the-art mlnlcomputelt whose '
Adcertising Director capabilities would match those of currently available units at a
JOHN J. CORTON mere fracthn of the cost. . .
Advertising Sales After turning down three computer project proposals that did
LINDA BLUM not meet these requirements, the breakthrough was made possible
Adcertising Service Munager with the availability of the Intel 8080 n-channel CPU (central
PEGI McENEANEY processor unit)—the highest-performance, single-chip processor
Executive Assistant available at this time. As a result, Altair 8800 offers up to 65,000
STANLEY NEUFELD words of memory, 256 inputs and outputs simultaneously, buss
Associate Publisher line expansion, subroutines that are enormously deep, and fast
G FU‘I}PM;\IN H. HEBB cycle time, among other desirable characteristics. Peripheral
D £ f o " f f
foy 1T P ectronies @ Poto equipment such as a “'smart” CRT terminal is expected to be
ZIFF-DAVIS PUBLISHING COMPANY available, too, to make up a within-pocket-book-reach
Popular Electronics . L. L
Editorial and Executive Offices sophisticated minicomputer system.
Onsjiark A"e"“;,";‘_%;gg'go”e“’ WL T Unlike a calculator—and we're presenting an under-$90
Hershel B. Sarbin, President scientific calculator in this issue, too—computers can make
Furman Hebb, Executive Vice President and Treasurer R Af ] p A
Phillip T. Heffernan, Senior Vice President, Marketing logical decisions for an accounting system, pavugatlon computer,
EdwardD-N";;lhl['elgfSenéorVice\;’resi'gentaSportsDivision time-shared computer, sophisticated intrusion system, and
ilip Sine, Senior Vi i t . . i " . A
Frank pome,:nu_"sic:p',e'sid::._ éfZ;,.ev'; Services thousands of other applications. The ““power’ of Altair 8800 is such
AL';““':V- Bs“;f)f:-\){‘ce:r'eess,i;’en';‘-gfzd;m‘!f" that it can handle many programs simultaneously.
wrence , vice 1dent, Circulation A .
George Morrissey, Vice President What we're presenting to you, the POPULAR ELECTRONICS reader,
Sydney H. Rogers, Vice President i ini i i
Sidney Holtz, Vice President therefore, isa minicomputer that will grow with your needs, .rather
Charles B. Seton, Secretary than one that will be obsoleted as you move more deeply into
SR bk (Tt UIE0 RCET o CISHEATTES £ computerized applications. With minicomputers exhibiting an
. WilliamBZi!f. Chairman annual growth rate of some 50%, according to the E.I.A., and with
A f i i hai AR q ]
W. Bradford Briggs. Vice Chairman predictions that six out of ten computers sold by 1975 will be
_ Midwestern Office mini's, you can be sure that there will be manifold uses we cannot
The Pattis Group, 4761 West Touhy Ave., A . R
Lincolnwood, lllinois 60644, 312 679-1100 even think of at this time.
CERSLClE O GEORGE B. MANNION There'll be more coverage on the subject in future issues.
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Radio Shack deals...

from the top of its decks!

The top of our Realistic® line. An Auto-Reverse Dolby deck
for 2-hour stereo recordings without flipping the cassette

FREE new 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

Stereo ¢ Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios e Citizens Band
Kits e Recorders » Tape o Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments e More!

164 pages of the finest in
home and hobby electronics
Respected brand names like
Realistic. Micronta, Archer,
Science Fair — and theyre
available only at Radio
Shack stores and dealers
nationwide! See what'sreally
| new in electronics by getting
this catalog now

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

I — -
| 467 ]
| 1975  Mail to Radio Shack, P. O. Box 1052,
| Catalog Ft. Worth, Texas 76101. (Please print.) :
| ]
: Name Apt. No. I
|
I ]
| Street |
| I
| city |
| |
: State zip I I T ] :
P s e B e P e 4
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The Realistic SCT-7 with Auto-Reverse. What convenience!
You can record or play an entire concert, on both sides of the
tape, for two uninterrupted hours. Or record or play on just
one side with Auto-Stop. Or play an entire cassette over and
over without stopping. The SCT-7 does it all—automatically.
And what features and sound! Dolby* noise reduction system.
Bias switch for CrO, or standard tape. Record edit button to
insert silence between selections. Headphone jack. Big

illuminated VU meters. And lighted indicators for record, fape
travel direction and Dolby. U.L. listed. What a deal! #14-897.

*Dolby is a trademark of Dolby Laboratories. Inc

. .. and an 8-track deck that's loaded!

The Realistic TR-801 with Digital Timer. It couldn’t be easier
tc use. The unique timer shows the minutes and seconds re-
corded on each cartridge —you always know exactly how much
time remains. And pushbuttons control everything. Auto-Stop
and eject at the end of each program or just program-4. Repeat
and continuous play. Pause and fast forward. Mantal power-
eject. It makes you a recording pro. U.L. listed. #14-925.

There's only one place you can find them

A TANDY CORPORATION COMPANY
OVER 3000 STORES ¢ 50 STATES ¢ 7 COUNTRIES

Retail prices may vary at individual stores and dealers

==@ Radio fhaek

Master Charge or
Bank Americard at
participating stores

CIRCLE NO. 31 ON READER SERVICE CARD
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The Ultimate in Ignition Systems!

% ELIMINATES BREAKER POINTS.
Perfect Timing and Dwell never change!

Y Eliminates Tune-ups.
Never wears out or needs any Maintenance.

% The Most Advanced
“OPTO-ELECTRIC SYSTEM"

@ The Allison Breakerless System eliminates the Points
and Condenser, replacing them with an Opto-Electronic
Trigger, using a Light-Emitting Diode and Phototransistor
Also completely eliminates wiper-arm “friction” wear.

The only “TRUE™ Electronic Ignition ... that you can install
for under $100. Gives 40-times more Timing Accuracy
than ANY system using mechanical Breaker-Points!
Unlimited RPM.  Smoother running .(No timing fluctuation
as with Magnetic units). Unaffected by Temperature,
Moisture, or Vibration! All Solid-State Components.
Easier Starting under any condition! Increased Horsepower.
Sparkplugs last longer. Perfect timing increases engine
Efficiency and Gas Mileage up to 30%!

@ Quick and Easy Installation!
Tested and Proven reliability.

Only $4Q95 e SATISFACTION GUARANTEED!
® Complete. ® 1-YEAR FACTORY WARRANTY.
(State Make, Year, Engine Size). (Calif. Res. add Tax)

@ CONVERT YOUR *‘C-D" UNIT TO BREAKERLESS!
“TRIGGER-UNIT"' ONLY $34.95

Y Send Postcard for FREE BROCHURE Today.
ALLISON AUTOMOTIVE CO.

P.0. Box 881-P, TEMPLE CITY, CAL. 91780
CIRCLE NO. 2 ON READER SERVICE CARD
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Build the First, Low-Cost
All-Solid-State TV Camera

A VU Meter with
No Moving Parts

How Phase-Locked
Loops Work

Test Reports:

Marantz 4270 Stereo Receiver
Garrard Zero 100 SB Turntable
Ortofon VMS-20E Phono Cartridge
Lafayette Com-Phone 23 CB
Transceiver
Data Technology Models
20 & 21 DMM's.

RUMOR IS NO SECRET

| was surprised to discover, in your Oc-
tober issue, that Radio Canada Interna-
tional is engaged in “‘clandestine" broad-
casting to Russia from Sines in Portugal,
over a station which (as stated on page 56)
is "“reported to be secretly owned by the
West German government.”

There was no need for the author to have
recourse to rumors about the Sines trans-
mitter, for what he advances as a con-
spiratorial secret is published in a more
accurate version . . . in the current World
Radio Handbook, page 92, with cross re-
ferences as to users.

ALAN BROWN
Radio Canada International
Montreal, Can.

AN IC BY ANOTHER NUMBER

The Exar integrated circuit used in my
“Private Messages With a Voice Scram-
bler” project (September 1974) has a new
part number. It is now called the
XR2208CP. Please advise your readers of
this change.

JOSEPH B. WICKLUND, JR.
Northwest Engineering
Bothell, Wash.

SETTING THE RECORD STRAIGHT

Mr. Lancaster’s series of articles on elec-
tronic music synthesizers has served a use-
ful service to your readers. However,
“Selecting an Electronic Music Synthe-
sizer” (October 1974) contains a few in-
accuracies:

1. The ElectroComp 101 is manufactured
by Electronic Music Laboratories (EML),
which has no connection with EMSA;

2. The Synthi 100 is manufactured by
EMS (London) Ltd., who also manufacture
live-performance EM systems that Mr.
Lancaster failed to mention. (The Synthi
100 sells for $30,000—not $20,000);

3. Electronic Music Studios of America,
Inc., (EMSA) is not a manufacturer but the
American distributor for EMS (London)
Ltd's products;

4. EMSA and ARP do not have the same
zip code; EMSA's is 01002.

JANICE B. ANDRES
Managing Director
EMSA Inc.
Amherst, Mass.

AmericanRadinHistory Com

PE ON THE AIR

Just a note of appreciation for the new
larger format. You have made a great
magazine a lot more enjoyable. Over the
years, | have used or adopted a number of
ideas presented in POPULAR ELECTRONICS
here at radio station KORI (FM), a trick that
often saved a great deal of time—iet alone
the money involved when equated against
the cost of commercial equivalents.

Tom WIRCH
Chief Engineer
KSLM/KORI (FM)
Salem, Ore.

THE PARTS PROCUREMENT DILEMMA

I would like to build the ‘‘Nine-Channel
Stereo Equalizer” (May 1974) but | am hav-
ing difficulty finding a dealer who handles
the 5558 op-amp IC's required. Another
problem is that no pin numbers are shown
for the IC in the schematic.

JOHN E. RICE
Georgetown, Ontario, Canada

You can obtain these IC's from South-
west Technical Products Corp. (see the
Parts List in the article for the address). As
for pin numbering, the omission was inten-
tional. The 5558 is available in several
package configurations, all with different
lead identification.

In “Supressing Transients in Solid-State
Equipment’ (July 1974), it was stated that
the General Electric 6RS20-SP4B4 thyrec-
tor should be available at local electronics
stores. Well, I've tried six different stores
within a 20-mile radius of my home and
haven't been able to locate one that hand-
les this device. Can you help me with a
mail-order address?

KENNETH L. METCALF
Woodstown, N.J.

The 6RS20-SP4B4 thyrector is available
from Newark Electronics, 500 N. Pulaski
Rd., Chicago, IL 60624. However, there is
$25 minimim for mail orders. The GE dis-
tributor nearest you is at 200 Main Avenue,
Clifton, NJ 07014.

THE AMATEUR RADIO SCENE

Congratulations on the return of your
“‘Amateur Radio" column. | was very
pleased to seeitin the October 1974 issue. |
can hardly wait for the next column to ap-
pear. My only criticism is that the column is
a quarterly; it should be a monthly.

Edward LeBlanc, VETAMN
Prince Edward Island, Canada

In the October 1974 “"Amateur Radio”
column there appear to be two discrepan-
cies in callsigns. The San Francisco
station’s calisign should be K101, not
K-101, while | believe the correct callsign
for King Hussein is JY1—nor WJ1.

Fred Becker
North Attleboro, Mass.
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The “NEW LOOK”

1975
LAFAYETTE

RADIO ELECTRONICS
CATALOG

If you're interested in electronics you NEED
this catalog! Completely re-designed for easier-
than-ever ordering, with the newest and best
Lafayette and national-brand products for '75.
And you get the same quality and service
that has made Lafayette a leader for 55
years. Iron-clac guarantees! Lowest Prices!
Professional Service! State-of-the-art Equip-
ment! Pick and choose from over 18,000
quality electronics products! Now, more
than ever, we're your ‘‘Single-trip” shop-
ping center for everything in electronics.

SAVE ON EXCLUSIVE
LAFAYETTE PRODUCTS
PLUS THEBEST MAJOR
BRAND NAMES

+ Stereo and 4-Channel Music Systems
* Tape Recording Equipment ¢ Car
Stereo and Accessories * CB and Ham
Gear * Police/Public Service Receiv-
ers ¢ Car Stereo and Accessories *
Antennas ¢ Cameras « TV ¢ PA and
Test Equipment ¢ Music Instruments
and Amplifiers » Books * Electronic
Calculators « Security Systems -
PLUS PARTS, TUBES, BATTERIES,
HARDWARE — ALL YOU NEED
FOR QUALITY LIVING THROUGH
ELECTRONICS

Lafayette

Listen to us,you cant go wrong.

STORES COAST TO COAST Check Your Yellow Pages or Shop by Mail

NEW! Bigger Pages
Lafayette Radio Electronics 35015

NEW' 111 Jericho Tpke., Syosset, L.I, N.Y. 11791
= More Full Color i .

O Send me your FREE 1975 Catalog. O Send a. 1975 Electronics Catalog
to my friend.

NEW! Easier-to-Read Type Name AL Name Apt___ .

Street Street. .
f r e e - - cny

State State

MAIL TODAY: IIIIIIIIIII'

IRCLE N 21 ON READER SERVICE CARD
JANUARY 1975 ERCER HB J21o
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The real way to learn digital electronics!

Learn computer design, construction, main-
tenance and programming techniques on your
own digital computer using a professional
digital multimeter!

Qualified technicians are urgently needed
for careers in the exciting new field of digital
and computer electronics . . . and the best
way to learn digital logic and operations is
now available to you in NRI’s Complete Com-
puter Electronics Course.

This exclusive course trains you at home
on your own digital computer! This is no be-
ginner’s “logic trainer”, but a complete pro-
grammable digital computer that contains a
memory and is fully automatic. You build it
yourself and use it to define and flow-chart a
program, code your program, store your pro-
gram and data in the memory bank. Press the
start button and the computer solves your

8

NRI is the only
school to train
you at home on
a real digital
computer.

YOUR OWN DIGITAL (3" DIGITS)
MULTIMETER INCLUDED

AT NO EXTRA COST!

The latest in digital testing equipment . . .
along with valuable training experiments in
digital techniques.

problem and displays the result instantly.
The NRI digital computer is one of 10 kits
you receive in the NRI Complete Computer
Electronics Course. You build and use your
own 3% digit digital multimeter . .. while you
perform hundreds of experiments, building
hundreds of circuits, learning organization,
operation, troubleshooting and programming.

POPULAR ELECTRONICS
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Only NRI offers you five
TV/Audio Servicing Courses

Color TV repair is an-
other big opportunity
field right now and
NRI can train you at
home to service and re-
pair any color or black
& white T'V, hi-fi equip-
ment, AM-FM radios,
and sound systems.
You can choose from
5 courses, starting with a basic servicing course
with 65 lessons . . . up to a Master Color TV course,
complete with 25” diagonal solid state color TV in
handsome woodgrain cabinet. No other school offers
so many choices or so much value.

All courses are available with low down payment
and convenient monthly payments to fit your bud-
get. And all courses provide professional tools and
equipment along with NRI-designed kits for hands-
on training. With the Master Course, for instance,
you receive your own 5” wide-band triggered sweep
solid state oscilloscope, TV pattern generator, 3%
digit digital multimeter and a NRI 25” diagonal
solid state television receiver expressly designed for
color TV training,

YOU PAY LESS WITH NRI TRAINING

AND YOU GET MORE FOR YOUR MONEY.
NRI employs no salesmen, pays no commissions. We
pass the savings on to you in reduced tuitions and
extras in the way of professional equipment, testing
instruments, etc. You can pay more, but you can’t
get better training.

JANUARY 1975

NRI’'s complete communication
course includes your own
CB Training Transcelver

NRI prepares you for a
career in the rapidly
expanding field of com-
munications . . . a field
destined to double in
the next decade! NRI
can train you at home
for one of the thou-
: sands of service and
maintenance jobs opening in AM and FM Trans-
mission and Reception, TV Broadcasting, Micro-
wave Systems, Teletype, Radar, Marine Electronics,
Mobile Communications and Aircraft Electronics.
You train on your own 23-channel Johnson Trans-
ceiver and AC power supply; a digital multimeter,
for digital experiments and precise testing; bite-
size lessons leading to your FCC license and the
communications field of your choice.

NEARLY ONE MILLION STUDENTS IN
60 YEARS HAVE LEARNED AT HOME
THE NRI WAY.

Mail the insert card and discover for yourself why
NRI is the recognized leader in home study training.
No salesman will call. Do it today and get started on
that new career.

APPROVED UNDER GI BILL

For the career minded, we are approved for vet-
erans benefits. Check box on card for detalls.

MAIL THE INSERT CARD FOR
YOUR FREE NRI CATALOG

No salesman will call

N HI NRI SCHOOQLS

McGraw-Hill Continuing Educcmon Center
3939 Wisconsin Avenue,
Washington, D.C. 20016

11
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New Products

Additional information on new products
covered in this section is available from
the manufacturers. Either circle the item’s
code number on the Reader Service Card
inside the back cover or write to the man-
ufacturer at the address given.

HUNNICUT DIGITAL LOGIC PROBE

The model LCA-2 Logic Circuit Analyzer,
made by Hunnicut Digital Electronics, dis-
plays not only the ogic state of a test point
but also the quality of the logic condition.
Four lamps indicate voltage/logic levels:
Good “0,” Bad "0,” Bad "'1,” and Good
*1." The LCA-2 is compatible with DTL and
TTL. Voltages up to 200 V ac or dc, claims

the manufacturer, can be appiied to the

input. The LCA-2 is supplied with a 4-foot
coaxial cable, BNC connector, and three
input adapters. It can indicate polarity/duty
cycle of pulse trains as high as 25 MHz. The
probe measures 5Yz-in. long and %-in. in
diameter. $69.50.

CIRCLE NO. 70 ON READER SERVICE CARD

PORTABLE FREQUENCY COUNTER

The C-65A Frequency Counter by Great
American Miniatures is a completely port-
able unitwith a frequency range of 10 Hz to
65 MHz (1 Hz to 65 MHz optional). The
counter uses TTL circuitry and a 6-digit
LED readout. An internal nickel-cadmium
power source delivers 5 volts @ 2.2 Ah. A
2.5-MHz crystal oscillator is used as a time
base, and the unit can be used as a
secondary frequency standard when calib-
rated against WWV. Sensitivity is 500 mV,
and short-term stability is 1 part in 106/24
hours. Dimensions of the C-65A, costing
$269, are 6” x 3.5” x 2.9". Weight is 27
ounces. Optional accessories include a
300-MHz prescaler, ac power supply, bat-
tery charger, coaxial probe, and a carrying
case for any or all of the above.

CIRCLE NO. 71 ON READER SERVICE CARD
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“ISO-TIP** SOLDERING ACCESSORIES

The Wahl Clipper Corporation has intro-
duced a line of accessories for its "'Iso-Tip
cordless soldering iron. The Soldering lron
Kit (Cat. #7600) includes the iron itself
(only 8" long and 6 ouncesin weight) with a
“safety lock’ feature to prevent accidental
tip heating, a wall mounting bracket, a bat-
tery recharging unit, a #7535 general-
purpose tip and instruction booklet. Op-
tional accessories include #7545 fine tip,
#7546 heavy-duty tip, #7595 protective
carrier and the #7585 auto charger plug
assembly that fits into a car cigarette
lighter for recharging in transit.

CIRCLE NO. 72 ON READER SERVICE CARD

ALTEC “STONEHENGE I" LOUDSPEAKER

The Altec Corp. has introduced the
Stonehenge | medium-efficiency loud-
speaker system designed for use with am-
plifiers with a minimum 25-watt rms power
capacity. The floor-standing Stonehenge |
features a columnar bass-reflex enclosure,
a 12" high-compliance woofer with a
9-pound magnet structure, a ftront-
mounted dividing network with
continuously-variable, high-frequency at-
tenuation control, and a newly-designed
direct-radiator tweeter. Stonehenge | is
handcrafted of African Afromosian Teak
veneers and compleménted with a raw
cocoa fabric snap-on grille, and is finished
on all four sides. The system at $329, re-
quires 1.4 square feet of floor space, and
16" x 37%" x 1412". Weight is 75 Ibs.
CIRCLE NO. 73 ON READER SERVICE CARD

CLARION AM/FM MPX/8-TRACK CAR PLAYER

Clarion's new Model 608 8-track car stereo
system incorporates an AM/FM multiplex
radio. Among the Model 608's features are
integrated circuits, vertical-head tracking
to minimize cross-talk, stereo indicator
light, stereo/mono switch, 4-watts rms per

channel output, and a removable faceplate
for in-dash installation. According 1o the
company, the tape player has a frequency
response of 50 to 10,000 Hz, S/N of 45 dB

min. and wow and flutter below 0.3% .
CIRCLE NO. 74 ON READER SERVICE CARD

WHITE'S LIGHTWEIGHT METAL DETECTOR

White's Electronics announces its new
lightweight, solid-state metal detector, the
Coinmaster IV-4B Series Il. This refined
version of its earlier models boasts added
sensitivity, which is governed by a variable
control, a greater tuning range (both of
which aid searches over highly mineralized

AmericanRadioHistoryv. Com

areas), and longer battery life. A meter is
included for visual as well as audible indi-
cation. Address: White's Electronics, 1012
Pleasant Valley Road, Sweet Home,
Oregon 97386.

CIRCLE NO. 75 ON READER SERVICE CARD

PIONEER FRONT-LOADING CASSETTE DECK

Pioneer Electronics' Dolbyized Cassette
Deck, Model CT-F7171, features front-
panel access for tape loading and all
necessary controls. This allows the unit to

0 *
'L"\‘?"(

Y111 LA L

be stacked above or below other compo-
nents. Its transport system is powered by a
dc servo motor, for high starting torque
and immunity to voltage fluctuations.
Other features include separate bias and
equalization for ferric oxide and Cr0, tapes,
Dolby noise reduction, ferrite tape head,
LED peak-level indicators, memory re-
wind, switchable level limiter and built-in
monitoring amplifier and headphone jack.
Frequency response: 40 to 13,000 Hz + 3
dB (Cr0, tape); wow and flutter: less than
0.1% (WRMS); S/N: 58 dB (Doblyized).

CIRCLE NO. 76 ON READER SERVICE CARD

KOSS PHASE 2 STEREOPHONES

The new Koss "Phase 2" stereo head-
phones allow the listener to control the
ambience of the program he is listening to.
According to the manufacturer, the listener
can either "move himself into the center of
the orchestra” or ‘expand the musical
sphere around himself.” In either “loca-
tion" he can accentuate selected portions
of the orchestra, as if he moved toward
some of the artists. The Koss Phase 2 em-
ploys Panoramic Source controls, which
are thumbwheels at the lower edge of each
earcup, and a two-position Ambience Ex-
pander. It can also be used in the conven-
tional stereo mode. The medium-brown
earphones are equipped with a 10-ft coiled
cord and, price is $75.

CIRCLE NO. 77 ON READER SERVICE CARD

JOHNSON MINI-SCAN'™ POCKET MONITOR

The new Johnson “Mini-Scan” vhf scan-
ning monitor weighs only 9 ounces, (255g),
while measuring 5.9""'x2.6""x1.4"". CMOS
scanning circuitry and a newly designed
low-drain audio section provide extended
battery life. The unit has a four-channel
capacity and a built-in ferrite bar antenna.
Dual conversion and ceramic filters en-
hance sensitivity, adjacent-channel rejec-
tion, and good overall selectivity. The
Mini-Scan is used on the 146-174-MHz
band. Other features are a squelch control,

POPULAR ELECTRONICS



built-in speaker, jacks for earphone or ex-
ternal speaker, and optional flexible an-
tenna. The unit uses four AA cells and costs
$119.95.

CIRCLE NO. 78 ON READER SERVICE CARD

HEATH HOME WEATHER STATION

A professional-type weather station, in kit
form, is available from the Heath Company.
The ID-1290 Weather Station features a
solid-state thermometer that displays
either indoor or outdoor temperature at the
flick of a switch, a solid-state anemometer

with switchable ranges for 0-30 and 0-90
mph, and an electronic wind-direction
indicator with individual glowing indicators
to give 16-point resolution around the
compass. Sensing devices are mounted on
a single horizontal mast that may be at-
tached to a TV mast. All connecting wires
are contained in one cable. The 1D1290,
housed in a simulated walnut panel, may
be mounted vertically or horizontally and is
$89.95, less cable.

CIRCLE NO. 5 ON READER SERVICE CARD

TURNER “ULTRA-KICKER” CB ANTENNA

The Turner Division of the Conrac Corp.,
long a leading manufacturer of micro-
phones for two-way radios, has introduced
a line of "Signal Kicker”" antennas. The
“Ultra Kicker model shows an interesting
combination of beam and omnidirectional
configurations. It has five elements. A
center folded dipole receives power from
the transmission line, and is surrounded by
four outer vertical dipoles, which are
loaded through electronically switched
stubs. The antenna can be switched to pro-
vide 8 different radiation patterns in
45-degree steps, but it remains fixed and
no rotator is needed. Gain is 6.2 dB over a
half-wave dipole. VSWR is 1.5:1, and the
front-to-side ratio is 20 dB or better. Cross-
over is 0.6 dB. Two other models, an om-
nidirectional unitand arotatable beam, are
available at $79.95 and $119.95 respec-
tively. Price of the *Ultra Kicker' is $239.95.
CIRCLE NO. 80 ON READER SERVICE CARD

B & K 3" TRIGGERED SWEEP SCOPE

Dynascan's new B&K oscilloscope, Model
1431, has a bandwidth from dc to 10 MHz,
and a sensitivity of 10 mV per division. In
addition to the triggered sweep, sync is
fully automatic. A three-step vertical at-
tenuatoris included, and sweep time is var-
iable from 0.5 ps to 0.5 s per division, in 19
calibrated regions, and 5X magnification is

available. Rise time of the vertical amplifier
is 35 nanoseconds, overshootis 3% or less,
and the input impedance is 1 megohm
shunted by 35 pF. The 1431 is supplied with
a handleftilt stand, Mylar vector overlay (so
the unit can be used as a vectorscope), but
less probe. It is $399.00.

CIRCLE NO. 81 ON READER SERVICE CARD

FANON TRANSISTORIZED MEGAPHONE

The Fanon Model MV-5S is a combination
megaphone and warning signal in high-
impact plastic bell and housing. Rated
output of the amplifier is 5 W with a 300-yd
range. Unit has a built-in weatherproof,
dynamic mike, pistol-grip talk/signal
switch, adjustable volume, and horn alarm.
Poweris furnished by six ''C"’' cells. $69.95.
CIRCLE NO. 82 ON READER SERVICE CARD

the price for
moving up to a
sweep/function
generator

just came down
to $149.50

JANUARY 1975

Exact now offers a laboratory-quality
sweep/function generator at a price you'd
pay for less-useful sine-square oscillators.
And you'll get so much more out of the
new Model 195 than traditional audio test
equipment, such as sine, square, triangle
and swept waveforms . . . even pulses.

This new 2 Hz to 200 kHz instrument is
the practical answer to many of your
signal source needs, whether you're
checking audio equipment, testing bread-
boarded circuits or teaching at the high
school or college level.

An internal sweep generator lets you
sweep, either linearly or logarithmically,
the entire audio range of amplifiers or
speakers without changing ranges or even
touching a knob. The Model 195 has three
1000:1 sweep ranges for frequency
sweeping plus high and low level sine
outputs with amplitude control. Or you
can control the frequency by an external
voltage (VCF).

The Model 195 is completely portable,
operated by a 9-volt transistor battery, so
you can forget 60-Hertz hum problems
altogether. An optional rechargeable
power supply and charger permits con-
tinuous operation from Ni-Cad battery
power.

This is a true instrument . . . developed by
by one of the world’'s leading designers
and manufacturers of laboratory function
generators and frequency synthesizers.
Find out what the Model 195 can do on
your bench, and move up to a better
source of signals.

Price: Model 195 $149.50

Optional rechargeable power supply,
complete with battery and charger $25.00
f.o.b. Hillsboro, Oregon. Instruments
stocked in 36 locations across the United
States.

CIRCLE NO. 8 ON READER SERVICE CARD
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We accept BankAmericard
and Master Charge.

®EXACT

electronics, inc.

(A subsidiary of Danalab, Inc.)
BOX 160, HILLSBORO, OREGON 97123
(503) 648-6661 TWX 910-460-8811
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Read what the experts say about
Heathkit Digital-Design Color TV

QQ The picture on the
GR-2000 can only be
described as superb. The
Black (Negative) Matrix
CRT, the tuner and i-f strip,
and the video amplitier
provide a picture equal

to that of many

studio color monitors. ”
(Popular Electronics, April, 1974)

25" (diagonal) Heathkit GR-2000

Widely reviewed and acclaimed for its outstanding
picture and years-ahead engineering. At the touch
of a button, the channel number appears on the
screen. The optional clock module displays the time
right under the channel readout. The totally
solid-state varactor tuner eliminates noisy “clunkers"
with contacts that can wear out. Instead, pressing a
button silently selects any of the 16 pre-programmed
UHF or VHF stations. The unique fixed-filter IF

never needs instrument alignment, so pictures retain
unmatched clarity and brilliance year after year.
And for the ultimate in convenience, add the
optional wireless remote control. The GR-2000 can
be custom mounted and optional cabinets start

at $119.95*.

Kit GR-2000, less cabinet, 147 Ibs., Exp./frt. ......... .. 669.95*
Kit GRA-2000-1, Digital clock module, 1 Ib., mailable . . ...

QQ The picture quality of
the GR-2000 is flawless,
natural tints, excellent
definition, and pictures

are steady as a rock. It's
better than any this

writer has ever seen. ”
(Family Handyman, June, 1974)

29.95*

®® 1he plain truth is, with
service and repair costs
soaring even for the most
insignificant in-home
repair, the GR-2000 is the
way all color TV sets will
have to be made

in the near future....”

(Elementary Electronics, May-June, 1974)

Now-a new generation of Heathkit
smali-screen color TV with digital readout

GR-500 GR-400

19" (diagonal)

Famous Heathkit quality in your choice of screen sizes — 15, 17
or 19” (diagonal). They all have GR-2000-inspired digital channel
readout and optional plug-in clock modules. And in the tradition
of the GR-2000, these TV's feature dozens of design innovations.
Each uses a precision in-line gun in the picture tube and a
slotted shadow mask for a bright picture. The GR-400 and 500's
negative-matrix screen provides superior contrast while lumi-
nance and video circuits with black level clamps maintain the
true brightness of televised scenes.

A factory-sealed static toroid yoke and magnet assembly com-
pletely eliminates convergence and purity adjustments — and
the picture is superior to sets requiring manual adjustments.

14

17" (diagonal)

15" (diagonal)

Simulated TV pictures

The list of significant advances goes on and on — dual gate FET
mixer, FET RF amplifier, 4 tuned circuits (instead of the 3 most
sets have), automatic fine tuning and preset picture control, hi-fi
output jack, slide out chassis. The GR-300 and 400 come com-
plete with walnut veneer cabinets, cabinets for the GR-500 start
at $39.95.

Kit GR-500, less cabinet, 88 Ibs., Exp./frt. ............ 499,95

Kit GR-400, with cabinet, 104 Ibs., Exp./frt. .......... 489.95*

Kit GR-300, with cabinet, 90 Ibs., Exp./frt. ............ 449.95*

GRA-2000-1, clock module for GR-300, 400 & 500,

1Ib, mailable ............ ... ... i, 29,95
POPULAR ELECTRONICS
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6 unigue new Heathkit products
vou can build yorself

Heathkit
AM/FM Digital Clock Radio—

The GR-1075 is no ordinary clock radio.
Big, bright Beckman planar gas
discharge tubes display the time. The
readouts adjust their brightness
automatically as room lighting changes.

A standby battery power supply keeps the clock on
time (without the display) if the electricity is inter-
rupted. When the power is restored, the 24-hour
alarm will be on time —and so will you. You can wake
to your favorite station or a gentle electronic “beep”
with adjustable volume. And the radio section uses
the same design philosophy as our famous AR-1214

stereo receiver including fixed ceramic filters in the
AM and FM circuits and a factory-assembled and
aligned FM front-end with 5 uV sensitivity. With 4
IC’s, 41 transistors and 35 diodes, the GR-1075’s de-
sign is years ahead of ordinary clock radios.

Kit GR-1075, less batteries, 10 Ibs., mailable, 129.95*

Digital Electronic Car Clock/Timer

The GC-1093 is an accurate timepiece for your car, boat or
plane. It's an electronic clock and a 20-hour rally timer, both
with quartz-crystal accuracy. Bright ¥2”-tall digits dim auto-
matically at night. 12 VDC,
mounts on orunder the dash.

Kit GC-1093
2 |bs., mailable
62.95*

Desktop Electronic/Sliderule Calculator

At last, a sliderule calculator that’s big enough to use. The IC-
2100 has finger-sized keys and a bright, ¥2”-tall 8-digit dispiay,
Cumulative memory and register exchanges virtually eliminate
scratchpad work. Performs arithmetic
plus trig and arc trig in degrees or

radians, common and natural logs,
powers of e, square roots, inverses,
pi and exponential functions.

Kit 1C-2100
4 Ibs., mailable
119.95*

Dual-Trace Oscilloscope

A professional scope at kit-form savings. DC-15 MHz frequency
response, post-deflection accelerated CRT, vertical amplifier
delay lines, time base up to
100 nsec/cm, guaranteed to
trigger up to 30 MHz (typi-
cally up to 45 MHz), 1 mV/
cm vertical sensitivity, true
X-Y capability.

Kit 10-4510

34 Ibs., mailable
549.95*

HEATHKIT ELECTRONIC CENTERS —

Digital Electronic Clocks

with standby power

The GC-1092A is a digital clock with a snooze alarm; the
GC-1092D reads the time in 6 digits, the month and date in
4 digits. Both have standby power supplies to keep the clock
on time (without the display) even during power interruptions.
GC-1092 A & D,

less batteries, 5 Ibs., mailable . .......... each 82.95*

GC-1092A Time/Alarm GC-1092D Time/Date

Units of ger Products C. il S AL N r HEATH
Retail prices siightly higher, t Heath Company
ARIZ.: Phoenix; CALIF.: Anaheim, E) Cerrito, Los An- Send for your HEATHKIT 1 Dept. 10-1 Sch]umberger
gela:’,l Pt:’mt:'n_'ll, nagowfga Cli,ly. San gig'g‘% (LIHM:'n)d, FREE 1975 : Benton Harbor, Michigan 49022 ]
w. n ills; .: Denver; i arttor .
(A?r:n),, FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; Haathkit Catalog— i ' [ Please sepd my free 1975 Heathkit Cglal.og. 1
:(L“L'.‘:sfgic':go. D%V_l‘nez:m‘cr‘ovo): 'wDL lqdl1nanﬂs: . ! i OEnclosedis$_—_________, plus shipping. ]
H ansas Ci sion}; . Louisville; s
'r‘ﬂgso";m' (K(ewnnla:r);’ M)D.:M?Euimgre', lRoch:'I‘l:‘s; the world’s : Please send model(s) :
.: Boston ellesiey); .: Detroit; .2
Minneapolis (Mopkins); MO.: St. Louis (Bridgeton): largest 1 Name. !
NEB.: Omaha; N.J.: Fair Lawn; N.Y.: Buffalo (Am: . 1
hersi), New York Gity, J.e:lch:)*(L 1.}, Rochester, White selection of : Address - 1
SmEve O‘I':'ollodo PA.: Philadelphi, PI?'sb egh: RL: electronic kits! 1 City State Zip !
umbus, e adel U] H ! 1
A s I L ST e L St T Fola, marame corest )
CIRCLE NO. 5 ON READER SERVICE CARD
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New Literature

METHODE ELECTRONICS PC BROCHURE

"Printed Circuits,” a new brochure from
Methode Electronics is a 16-page descrip-
tion of various types of printed circuitry
including single-sided etched and coated
boards, double-sided etched and plated-
through types, additive plated-through-
hole circuits, and multi-layer and flexible
boards. The brochure is well-illustrated
with explanatory diagrams and photo-
graphs. Methode's several multi-paneling
concepts are described: “'crackerboard,”
scored-array, '‘nested-array,”' and web-ma-
trix panels among them. Address: Methode
Electronics, 7447 W. Wilson Ave. Chicago,
IL. 60656.

1974 NATIONAL MOS CATALOG
The new edition of National Semiconduc-
tors Corp.’'s MOS IC catalog is now availa-
ble. This latest book contains over 500

pages of design and applications informa-
tion on the broad National line of standard
MOS products, intluding clocks, cal-
culators, and memories. Complete infor-
mation can be found on National's eight-
and nine-digit calculator circuits, digital
clocks for desk-top, alarm and automobile
applications, shift registers—both static
and dynamic, semiconductor memories,
including ROM's, PROM's, and RAM’s,
character generators, code converters,
and microprocessor elements. Address:
National Semiconductor Corp., Marketing
Services Dept., Santa Clara, CA 95051.

LAFAYETTE 1975 CATALOG

The latest edition of the Lafayette Radio
Electronics catalog is now available free
upon request. it contains over 18,000 items
in the consumer electronics field including
stereo and 4-channel components and
music systems, CB, ham, and PA gear, test
equipment, antennas and security devices,
musical instruments, cameras and optics,
calculators, and many types of parts re-
quired in electronic projects. The format of
the publication has been changed—page
size has been increased 45%; larger type
and more color have been used; audio
equipment has ratings in full compliance
with the latest FTC regulations; and major
brand lines have been given expanded
coverage. The catalog may be obtained at

®
“Quick’n Easy” Cl!'uannel Scanning
with ((Q)) Pace Scanning Monitors!

SCAN 10-4 SERIES

New compact design scanner for mobile or
base. UHF model covers 450-470 MHz, VHF
model covers 144-174 MHz, LF covers 25-50
MHz. Each of the 4 crystai channels is tune-
able. Either 110 VAC or 12 VDC. Local/dis-
tant function switch. lockout switches for
each channel, jack for a remote speaker,
power cords, mounting bracket and antenna.
All of this in an extremely compact size—
4% x1Va” x 6”.

((D)) PACE COMMUNICATIONS

PACE Engineers introduce

SCAN 150

) Rubber antenna
shown is optional,

the revolutionary “SCAN-
MATE 150.” Only 4% “high, '
2” wide and %” thick,
SCANMATE 150 scans 4 ]
channels in a 10 MHz band '
spread within the VHF/hi/ =4
FM band. The 4 internal AA |
Nicad batteries can be = |
charged with optional |
charger. External or rubber
antenna jacks provided.
Lockout controls are pro-
vided for each channel.

Division of PATHCOM INC., 24049 South Frampton Avenue, Harbor City, California 90710
Export: 2200 Shames Drive, Westbury, New York 11590. Available in Canada.

16 CIRCLE NO. 27 ON READER SERVICE CARD

Lafayette stores or write to: Lafayette
Radio Electronics, Dept. PR, Box 10, Syos-
set, NY 11791.

AUTHORITATIVE TIME AND FREQUENCY TEXTS

A comprehensive collection of informa-
tion, theory, and data on time and fre-
quency (T/F) standards has been released
by the National Bureau of Standards.
Monograph 140, ($8.65), "“Time and Fre-
quency, Theory and Fundamentals,” de-
scribes the field of T/F research, from basic
concepts of the measurement of time to the
latest developments in precision timekeep-
ing based on atomic and molecular reso-
nances.

Technical notes supplement the mono-
graph. NBS Technical Note 649 ($1.00),
""The Standards of Time and Frequency in
the USA" is also one chapter in the mono-
graph. It describes the activities of the two
agencies chiefly involved in the T/F field
—the NBS and the Naval Observatory.
Technical Notes 616 (Revised) ($5.70) and
656 ($.35) deal with “'Frequency Standards
and Clocks: A Tutorial Introduction’ and
“Standard Time and Frequency: Its Gener-
ation, Control, and Dissemination by the
NBS,” respectively. A discussion of the
broadcasts of radio stations WWV, WWVH,
WWVB, and WWVL can be found in the
latter Technical Note. The publications are
available from the Government Printing Of-
fice, Washington, DC 20402.

RCA LINEAR IC WALL CHART

Available from RCA is a quick-reference
wall chart giving data on their linear IC's for
communications, control, instrumenta-
tion, and information systems applica-
tions. Included on the chart (Form No.
LIC-247A) are op amps, arrays, differential
amplifiers, broadband (video) amplifiers,
voltage regulators and thyristor control
devices, AM/FM communications circuits,
comparators, and analog mulitipliers. It
also includes a cross-reference of direct
replacement types for the products of 12
other manufacturers. Address: RCA Solid
State Division, Box 3200, Somerville, NJ
08876.

1975 RADIO SHACK CATALOG

Radio Shack’s 1975 catalog (No. 250) de-
scribes the company’'s complete line of
products for home entertainment, hob-
byists, and experimenters. The 164-page
catalog has 100 full-color pages featuring
Radio Shack’'s own Realistic stereo and
four-channel receivers, automatic turnta-
bles, tape recorders and players, speakers,
headphones, auto stereos and CB equip-
ment. Other products included are Radio
Shack electronic calculators, Archer'™ an-
tennas, and Archerkit'™ and Science Fair'™
electronic and hobby kits. Address: Radio
Shack, Dept. R-20, 2617 W. Seventh St.,
Fort Worth, TX, 76107.
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MARK TEN B,
THE GAS SAVING, PLUG SAVING,
TUNE-UP SAVING, ELECTRONIC
IGNITION FROM DELTA.

NOW AS LOW AS $4995.

Years of testing
and use by rate
car drivers in all
categories have
proven Delta's
Mark Ten B the
most advanced -
ignition system
on the market today.

Prove it to yourself. Give you car vroooon!
With a Mark Ten B Capacitive Discharge Igni-
tion System under the hood of your car great
things will happen...like reducing costly
tune-ups by as much as 75%. Further, you get
better all-weather starts, quicker acceleration
and better mileage.

Many operational problems caused by
emission control devices, poor manifolding or
improper fuel mixtures disappear. Delta's
Mark Ten B even improves the performance
of brand-new factory installed electronic
ignitions (Chrysler and Ford). Factory systems
merely eliminate points and condenser, but
the Delta Mark Ten B combines the advan-
tages of capacitive discharge with solid state

[J Please send me free literature.
Enclosed is $__

bled @ $64.95 ppd.
dard Mark Ten assembled, @ $49.95 ppd.

___ Pos. Ground Neg. Ground

(_1_2 Volt Positive or Negative_G round Only)
Car Year Make

_ [ Ship ppd. [ Ship C.O.D. Please send:
Mark Ten B Kit @ $49.95 ppd. (12 volt negative ground only)

6 Volt: Neg. Ground Only

Standard Mark Ten Deltakit® @ $34.95 ppd.

electronics to

give real per-

formance and

increased

energy.

Are you a do-

it-yourselfer?

¢ Build your own

Mark Ten B...it's

available in low-cost

kit form. Or, if you prefer,

get the complete raady-to-install

unit. Either way, you tan install it

yourself in minutes with no rewiring, even
over Chrysler and Ford systems.

Mail the coupon today and discover how to
enjoy happy motoring with Delta’s Mark Ten
B. The do-it-yourselfer's dream that really
pays off,

Y DELTA PRODUCTS, INC.

P.0. Box t147. Dept. P= -Grand Junctjon, Colo. 81501
303-242-9000

Mark Ten B assem-
Stan-
12 Volt: Specify

Name — -
Address _ ——

City/State Zip B
CIRCLE NO. 12 ON READER SERVICE CARD
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If you've ever said...

st be a better

Send for a free Career Guidance Booklet that could start you
on the road to success in a rewarding new career.

It happens to all of us, sooner or
later. No matter what kind of job we
have.

One day, it suddenly strikes home
that we'’re going to have to work for a
living, the rest of our lives. And most
of us are horrified at the thought of
forever being locked into the jobs we
now hold.

“Surely,” we tell ourselves, “there

AmericanRadioHictory Com

must be a way to earn enough extra
dollars each month to balance the
family budget. Surely, there must be
a way to get the kind of position
where you don'’t have to worry about
job security.”

“Surely,” in other words, “there
must be a better way to earn a living!”’

If you, too, have been thinking
these same thoughts, you'll find one

POPULAR ELECTRONICS




o o ) 3
way to earn a living...

of our free Career Guidance Booklets Mail attached postagefree card today. If card is missing, use coupon.
very helpful at this time. We invite

you to send for one. r

International Correspondence Schools XA702Q
Your free booklet will describe | I[:s Scranton, Pennsylvania 18515 I
the opportunities for higher income | please send me a free Career Guidance Booklet, and a free “Demon- |
and greater job security you might ex- | stration Lesson” for the field I have checked below. I understand that |
pect in one of the career fields listed I am under no obligation.
on the coupon and card. It will also

O Reservations Specialist
O Travel Agent

O Passenger Service

d Electrician O Cargo Agent

ICS has provided training programs
for various divisions and branches of
companies like Ford; U.S. Steel;
Chrysler; Mobil; DuPont; etc.

ICS Career Training is approved

(O Computer Servicing
O Communications/Broadcasting

O Check here for special information, if age 16 or under

for Veterans and Servicemen under

. . . Name Age
the new G.I. Bill, and is accredited by
the Accrediting Commission of the Address Apt.
National Home Study Council.
City State Zip

Now it’s your turn to discover how
ICS training can start you in a re- Telephone
warding new profession. Just fill in L e e T T T Y e e T T T e Y
the coupon or the attached postpaid

¢ I Engineering Accounting I
explain why ICS can prepare you for || O Civil O Business Accoun tant |
this new career field...right in your i O Mechanical 0O CPA Training Il
own home...in your spare time... I ggﬁ;:;cczll Sg’ggﬁi Zai’; Specialist 0
regarc.lless of your education or past O Industrial Al Conz itigoning/
experience. [ O Surveying & Mapping Refrigeration/Heating I

In addition, you will receive a free | Automotive O Air Conditioning |
“Demonstration Lesson” that lets you || O Automotive Mechanic O Refrigeration I
see for yourself why preparing for a O Air Conditioning Specialist O Heating Specialist

. I O Transmission Specialist Olnterior Decorating l
more rewarding career—the ICS way O Body Rebuilding and Design
—may be a lot easier than you think. | O Diesel/Truck Mechanic High School |

Please bear in mind, as you check I Business Management OICS H.S. Diploma Program I
off your career choice on the coupon I O Executive Mgt. O H.S. Equivalency Program I
or card, that ICS has a long and dis- I O Industrial/Production Mgt. Drafting Il
tinguished record of success. In fact O} Data Processing Mgr. O General

g ) 5 1 O Marketing/Advertising Mgt. O Mechanical
since 1890, more than 8,500,000 men TV, Servici S |
.V, ervncmg
I women S femReel (9 ES fow | O Color T.V. Technician Motel/Hotel Management |
career training. | O Stereo-Hi-Fi Specialist 0 Motel Management |
I O CATV-MATV Specialist T Hotel Executive I
Major corporations use Electronics ggzz::ng:ﬁx[gt-
ICS Career Training | O Electronics Technician Airline/Travel |
i OFCCLicensing U NG I

Approved for Veterans’ Training. Eligible Institution under the Guaranteed Student

card and rqail it today for your free Loan Program. Accredited Member National Home Study Council. Canadian resi-
Career Guidance Booklet and free dents use Scranton, Pa. address for service from ICS Canadian, Ltd. In Hawaii:
“Demonstration Lesson.” 931 University Ave., Honolulu, Hawaii 96814. ©19741CS
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MIKES AND MIKING

LL RIGHT, you want to buy

a good microphone so you go

for advice to the experts—the record-

ing engineers. And a fat lot of good

that does you! Recording engineers

today use not one but many micro-

phones, all of which they consider
‘good" for a particular application.

For example, John Woram, a highly
experienced studio man and profes-
sional consultant on recording mat-
ters, frequently rhapsodizes on the
various characteristics of mikes in
professional sound recording maga-
zines. As John tells it, an engineer
might want to use a moving-coil mike
with a rather undistinguished high-
frequency response to capture a firm,
slightly juicy splat from the kick drum
(the pedal-operated bass drum in a
drum set), while employing a dead-flat
condenser pickup to bring out the dry
rustle, sting, and snap of the snare
drum. In fact, a drum set, which really
constitutes only one instrument in a
pop ensemble, may have as many as
three to six different microphones
hovering above, around, or in it.

And we can go on. An electric guitar
or electric bass consists of the instru-
ment itself as well as the inductive
pickups below each string and the
amplifier/speaker conglomeration
from which the sound emerges. The
engineer has the choice of miking
acoustically through its speaker
(which is, after all, part of the “sound”’
of the instrument), or running a direct
feed from the guitar's pickups or am-
plifier to the recording console. On
occasion he's been known to do both,
either mixing the two signals on the
spot or laying them dowh in separate
tracks on the tape for subsequent mix-
ing. And perhaps he wants to mike the
guitar in stereo to give a greater sense
of the acoustic field. (Many engineers
do not, preferring to make a mono re-
cording of the instrument and then
control its position in the stereo
“spread” by feeding more or less of it
to the left or right channel of the final
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Stereo Scene

By Ralph Hodges

record.) Thus the engineer may use a
minimum of three microphones,—if
you count the guitar's pickups—to get
the sound he wants from one
musician. And today he aiso has the
option of using nonacoustic devices
that fasten on the instrument and pick
up mechanical vibrations.

All of these implements can be
brought to bear selectively, according
to the way his taste tells him an in-
strumentshould sound for a particular
recording. Ultimately, recording
studios acquire reputations for the
special noises they seem to be able to
get, or even for the sympathetic touch
they give certain instruments.

Recording studios frequently use
microphones in an unorthodox fash-
ion. For example, now and again they
put a mike inside the bass drum. You
wouldn't want to do this with one of
the excellent, but generally fragile rib-
bon microphones of years past, be-
cause the first thud hitting the dia-
phragm would simply blow it away.
Few, if any, condenser mikes available
could stand the punishment without
distorting severely. So you take the
overload factor very seriously in pro-
fessional recording work.

Many of these cansiderations are of
no importance for the amateur record-
ist. You and | do not and never will
have on hand the collection of
Neumann's, RCA’'s, AKG’s, Senn-
heiser's and now Sony’s that the big
studios can inventory. We work with
two or three mikes at maximum, hang-
ing them out in space where they're
notlikely to get overioaded by any one
instrument, and we record the per-
formance as an ensemble effort, not
as individual instruments.

For these purposes, | favor the flat-
test frequency response possible in a
microphone. This is not the obvious
choice that it first appears to be, and
it'spossiblethatmanyamateur record-
ists (and certainly many pros) would
disagree. For example, a mike in-
tended for close-up work, especially
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for voice, might have a gradually de-
scending low-frequency response,
and perhaps a bump in the upper
mid-range. These characteristics,
compensate for an emphasis of lows
that most directional mikes exhibit at
close range (“'proximity effect’), and
alsoimprove articulation. Fine, buti'm
usually outin the boondocks worrying
about anything but proximity effects.

Now and again, | do feel a need for
the mid-range bump (often called
“presence boost") and wish | had it.
But under my normal working condi-
tions (frequently my first hearing of
the music comes when the tape starts
rolling and the performance begins), |
have neither the time norinclination to
mess with such esoterica. (I should
mention that proximity-effect com-
pensation and even presence boost
can be cut in or out by switching on
the cases of some microphones.) So |
prefer flat frequency response, for the
kind of recording | do.

Frequency Response. Fre-
quency-response data for a micro-
phone can be obtained by measur-
ing its simple electronic output with a
meter. You don’t have to mike a com-
plex acoustic field as you do with a
speaker. But microphone and speaker
testing share a common problem: like
speakers, microphones are direc-
tional, sometimes by accident (diffrac-
tion effects of the case on sound trying
to reach the diaphragm, for example)
and often by design. The two most
common microphone directional
types in the amateur’'s inventory are
the omnidirectional, meaning a mike
that responds equally to sounds im-
pinging from all directions (or tries to,
anyway); and the cardioid, which de-
scribes a microphone that attempts to
respond fully to sounds in front of it
(wherever its front happens to be) and
not at all to sounds approaching from
behind it. The polar graphs in Figure 1
illustrate these pickup patterns; im-
agine the circle of the omni to be a full
sphere, and the cardioid’s pattern as a
ripe tomato viewed from the side.

Why would you use a directional
microphone like a cardioid? Obvi-
ously, you'd use it if you didn't like
something coming from behind. This
could be audience noise or room/
concert-hall reverberation, particu-
larly if it echoes, sounds otherwise
nasty, or is just excessive.

There are other directional types,
too, such as the bidirectional,
exhibiting a figure-eight polar re-

POPULAR ELECTRONICS



Sorry, but when it comes to our

new Phase Linear 4000, modesty

fails us. How efse would you

describe a preamplifier that actually:

s Puts back in what.recording
studios take out.

e Restores dynamics lost in
recording to closely approximate
the original.

e Vanishes into virtual inaudibility all
hum, noise and hiss inherent
in most tapes, records, and
FM broadcasts

e [ ets your music (at last) reach
a life-like fevel where cymbals
sound like cymbals, kettle drums
like kettle drums.

e Letsyou. .. forthe first time . .
hear your music from a
silent background.

Since its introduction follows the

Phase Linear 700 and 400 power

amps, the 4000 pre-amp had to be

good. Consider these features:

The Peak Unlimiter

To prevent overload in recording
equipment, studios taoday '‘peak
limit" high-level explosive transients
of the source material. Incorporated
in the Phase Linear 4000 is a
highly-advanced circuit that reads.
peak limiting, immediately routes
the signal through a kead network,
and restores dynamics lost in
recording tc closely approximate
the original.

.
Fhrtese Finaves
oy
gt Sratr bty 3 et Voam

Incredible.

The Downward Expander

Gain riding, a recording technigue
used to Improve low level signal to
noise on phonograph discs,
unfortunately compresses dynamic
range that would otherwise be
available. The 4000 senses when
gain riding has been used and
immediately expands the dynamics
reciprocally downward to precisely
the intended level.

The AutoCorrelator

The advanced Autocorrelation
Noise Reduction System in the
4000 makes record/tape hiss and
FM broadcast noise virtually vanish
.. . without effecting musical content
of the source material. Over-all noise
reduction is =10 dB from 20 Hz to
20 kHz. Your music comes from a
background that is silent.

Plus...

... the 4000 is an advanced stereo
preamp with SQ* and Phase Linear
differential logic . . . its Active
Equalizer gives you a truly flat energy
distribution over the full audio
spectrum . .. completely passive,
independent, Step-Tone Controls
allow precise tailoring of the music
to your listening environment.

Itis, in a word, incredible. Ask your
dealer for an audition.

PHASE LINEAR 4000 SPECIFICATIONS
Total Distortion: Less than .25%.
Typically .02%.

Total Ngise: High level: 83 dB below
2 volts. Phono: 72 dB below a 10
mlltivolt reference.

Tone Controls: Bass: Monotonically
increasing and decreasing, dual hinge
points, = 8 dB @ 20 Hz. Hinge points
switch selectable beginning at 40 Hz
or 150 Hz. Treble: Monotonicaily
increasing and decreasing, dual hinge
points, = 8 dB @ 20 kHz. Hinge points
switch selectable beginning at 2 kHz
and 8 kHz.

Active Equallzer: 6 dB/octave boost
below 50 Hz.

Peak Unilimiter: (Nominal peak unlimit
rate attack threshold, front panel
variable) .5 dB/micro second for + 6 dB
peak uniimited operatlon.

Downward Expander: Downward
expansion commences at —35 dB.
Ultimate limit is —41 dB. Unlimiter
window i5 35 dB wide, upper and lower
thresholds are simultaneously variable.

Auto Correlator (Noise Reduction
Systems): High frequency noise reduc-
tion commences at 2 kHz and is 3 dB,
reaching 10 dB from 4 kHz to 20 kHz.
Weighted overall noise reduction is
—10 dB from 20 Hz to 20 kHz.

Size: 197 x 7" x 10” — Welght: 18 Ibs.

Warranty: Three years, parts and labor.

Shase Lenear 4000

THE POWERFUL DIFFERENCE

*5Q |8 a trademark of CBS Labs, Inc. PHASE LINEAR CORPORATION, P.O. BOX 1335, LYNNWOOD, WASHINGTON 98036

CIRCLE NO. 28 ON READER SERVICE CARD
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Fig. 1. Mike pickup patterns: (left)
ominidirectional; (right) cardioid.
sponse (or, to continue the three-
dimensional analogies, a crudely
formed dumbbell with no place to
grab onto), and the supercardioid and
hypercardioid varieties, which narrow
the cardioid's tomato down into a
pepper (sometimes even a chili pep-
per) shape, usually with some leafy
growth at the stem indicating less than
total success in eliminating rearward
sounds. Some of these are beloved by
professionals, either for their pickup
patterns or for other special qualities.
But they are rarely part of the

amateur’s equipage.

Back to frequency response. The
sound-output pattern of a loud-
speaker can also be shown with polar
plots. But as any casual audiophile
knows, the polar pattern will notbe the
same at all frequencies. Lows tend to
become omnidirectional, while highs
may begin to “‘beam’ in a tight super-

0°
330°

300° 60°

180°

SCALE IS 5 DECIBELS PER DIVISION

Az SkHz
B= | kHz
C = 500Hz
D= 100Hz

Fig. 2. Cardioid pickup patterns
at four different frequencies.

cardioid fashion. So it is with mi-
crophones, although their directional
aberrations are not always the same.
Figure 2 shows the polar plots for a
cardioid mike at several different fre-
quencies, while Fig. 3 gives its various
frequency responses for sounds
originating at zero degrees (right in
front, or ““on axis'’), and at several an-
gles off axis. If the polar plot of Fig. 2
showed the pickup patterns for all fre-
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90°

quencies, you could draw Fig. 3 di-
rectly from it.

What does all this mean? Well, as
you may know, the frequency re-
sponse you hear from a speaker in a
roomis a combination of its numerous
frequency responses at various an-
gles, since reflections from room
boundaries ultimately bring to your
ears the speaker's output at 60 de-
grees, 90 degrees, 180 degrees, etc.
And the frequency response of a mi-
crophone (i.e., whatit “hears”) is also
a composite of its various responses
at all angles, since it's picking up the
same sort of room reflections.

It follows (or so it seems to me) that
the real frequency response of a mi-
crophone is not the simple on-axis
curve, but some kind of summation of
the curves in Fig. 3 and many others
besides, all adjusted for the reflectivity
of the particular recording environ-
ment. But since you can'’t predict the
nature of the recording environment,
you're ultimately best off, I'd imagine,
with a mike whose response changes
little with incident angle. The mi-
crophone of Figs. 2 and 3 is not too
bad in this respect. Others will be bet-
ter still, and some will be worse. And
for some microphones you may be in-
terested in, the relevant data of this
kind will prove difficult to get, I'm
afraid, even from the manufacturer.
But we all do our best.

Microphone Types. There are
only three microphone types that in-
terest the serious recordist: moving
coil, ribbon, and condenser. The mov-
ing coil closely resembles a speaker
(and especially a dome-type tweeter)
in construction. In operation its cone
(or dome) is shuttled to and fro by im-
pinging sound, and the magnet as-
sembly induces an output voltage in
the coil that moves with it. The ribbon
type employs a low-mass diaphragm
of corrugated metal foil that is also the
inductor as it moves within a magnetic
field. Condenser microphones consist
of alightdiaphragm in close proximity
to a conductive plate. The diaphragm
is polarized—either by an external dc
voltage source or with a built-in (elec-
tret) electrostatic charge—and as it
moves relative to the stationary plate
in response to air-pressure changes,
the varying capacitance modulates
the output voltage.

The time was when the high-
frequency responses of these three
types were a function of their dia-
phragms’ inherent moving masses,
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and ranged from dismal to marginal
(moving coil), better (ribbon), and best
(condenser). Improved materials and
construction have made remarkable
strides in narrowing the gap, so that
on a dollar-for-dollar basis you can
get perfectly acceptable—if not
identical—results from any. Of course,
ribbon mikes are complex in construc-
tion and not really available below
$100 apiece. But at around $150 you
might well pick a ribbon over moving
coil or a condenser.

Then there is the question of rug-
gedness and resistance to acoustic
overload. To my knowledge I’'ve never
had a mike physically overload, but
then I don't work close up as a rule. If
you planto, then you should know that
moving-coil types are considered best
at shrugging off the very high sound-
pressure levels that come from brass,
drums, electronic instruments, etc.

TTTT I : I,
| | il
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Fig. 3. Cardioid frequency response
on axis and at two angles off-axis.

Some condenser jobs come fairly
close, but few condensers can always
be trusted in these applications. Rib-
bons used to have aterrible reputation
for going mechanicallyto pieces at the
slightest provocation, and sometimes
suffering permanent injury. Many of
the breed are still quite delicate, but
Beyer claims that its ribbons can tol-
erate sound-pressure levels in excess
of 130 dB—well into the moving-coil
class; and the Group 128 condenser
mikes are said to be equally rugged.
As for directional properties, mov-
ing-coil and condenser mikes can be
made to exhibit practically any pickup
pattern. The same is theoretically true
for ribbons, but | don't know of any
omnidirectional ribbon mikes.
Incidentally, lest | have frightened
anyone away with my brief reference
to prices above, let me say that fine
moving-coil and electret-condenser
mikes can be had for $50 and less.

Impedance, Sensitivity, Etc.
These topics frequently form the bulk
of microphone how-to-buy articles. |
plan to give them very short shrift.

POPULAR ELECTRONICS



It is imperative, when using longish
microphone cables, to set yourself up
with low-impedance mikes, which
avoids certain noise and high-fre-
quency loss problems. Recognizing
this, every modern tape-recorder
manufacturer | can think of has de-
signed his microphone inputs for low-
impedance mikes (‘‘suitable for mi-
crophone impedances from 150 to 600
ohms” is a typical ‘‘specification").
Almost any microphone with true au-
diophile appeal is going to be availa-
ble within that range. Some can be
switched to higher impedance.

Sensitivity (which is voltage out, for
such-and-such a sound-pressure
level, into such-and-such an impe-
dance) is trickier. | like a high-output
mike because, again, | prefer to keep
my microphones somewhat away
from the instruments, and sound-
pressure levels are lower out there.
Therefore I'm often happiest with a
condenser, which has and needs its
own amplifier (often built into the mi-
crophone case these days, and pow-
ered by an integral peniight dry cell).
Thus, a condenser can have just about
any output it pleases, and it may not
care a lot about load impedance
either. (Butthereis an additional noise
specification—the noise contributed
by the microphone's amplifier—to
consider.) Mikes with excessively low
output would get me into signai-to-
noise trouble with my recorder’s
preamps, however. And excessively
high outputs might get the close miker
into trouble, since the microphone in-
puts of most audiophile recorders
have electronics before the record-
level controls, and these can overioad.
But a passive attenuator consisting of
a simple resistor network—available
from Shure, Electro-Voice, and
others, installed in a case for easy
microphone line insertion—will take
care of that.

Few desirable microphones in
realistic (for us) price ranges vary so
much in output from the norm that a
way couldn’t be found to make a de-
cent recording of, say, voice and
acoustic guitar. But when you try to
discover the optimum mike for your
machine, you find you need noise and
overload data for your microphone in-
puts, comparable sensitivity specs for
different brands of microphone (and
they're not really comparable at pres-
ent), and some very difficult-to-get (or
believe) data about live-music levels.
(Argh!) Instead, | recommend you
consult your tape machine’s manufac-
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turer. In many cases he'll have had a
chance to use the mike that interests
you, and has some insights.

Contacting the manufacturer could
be particularly helpful if you plan a
major purchase. But don't just write
and say, *“Which microphone should |
buy?" Familiarize yourself with what'’s
available, narrow your choices down
to a few, and let him suggest a final
decision in the light of your expressed
(in your letter, concisely) recording in-
tentions.

As I've said, | prefer to mike a little
distantly. This is because | get a good
dose of hall reverberation mixed into
the final result, and since being well
backin the hallis the perspective from
which I'm used to hearing perfor-
mances, it sounds truer to me. (By the
way, when | say “mike distantly,” it
means that the microphones are usu-
ally at stage edge or a little beyond,
and from seven to twelve feet up.)

| get all kinds of arguments about
my technique, and | pay them no atten-
tion whatever. True, my tapes would
be too dim and muddy for AM radio
play (although | absolutely insist they
sound fine through good speakers);
and for most commercial purposes,
they would probably be considered

hopeless. Who cares? I'm in business
to please myself, not the mass mil-
lions. | get the kind of sound | wish |
could get on more commercialrecord-
ings, and that is the reason | willingly
lug tape machine, mikes, head-
phones, mike stands, cables, and
miles of tape through dark Manhattan
nights in quest of musical events.

For like-minded souls wishing to
learn about microphones, | can rec-
ommend Lou Burroughs' Micro-
phones: Design and Application,
from which I've freely borrowed for
this column and its illustrations. It
costs an outrageous $20 (plus tax and
postage, I'm sure) from Sagamore
Publishing Co., 980 Old Country,
Road, Plainview, N.Y. 11803, but itisa
truly fine and comprehensive text,
with revelatory advice on mainte-
nance.

Correction. An error appeared in
my November 1974 column on
speaker failure. In the discussion of
woofer-cone offset, the text referred
to dc amplifier voltages that “‘may ap-
pear at the output capacitors.” The
sentence should have read, “may ap-
pear at the outputs of direct-coupled
amplifiers using no capacitors.” @&
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b Fﬁodel AT15$ eértfidﬁa shown
in Model AT1009 tone arm.
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..and
audio-technical!

The only phono stylus tip design-
ed for lower record wear while
improving high frequency fracing.

It's the stylus we include on our
AT12S, AT14S, AT15S & AT20SL
Audio-Technica Dual Magnet*

_ audio-technica.

)

cartridges. To give you
better sound from any
matrix record or present
stereo disc, as well as
correct, long-lasting per-
formance from discrete
4-channel (CD-4) records.
Audio-Technica Dual Magnet
cartridges are brand new and
loaded with features. Like a sepa-
rate, independent magnetic sys-
tem for each side of the stereo
groove. And smooth response to
45,000 Hz and beyond. Plus very
low moving mass for superior trac-
ing ability.

Get a tip from leading audio
showrooms throughout the
country who are now stocking
and recommending the Audio-
Technica Dual Magnet cartridges.
For every modern record you own.

*U.S. Patent Nos. 3,720,796; 3,761,647

AUDIO-TECHNICA U.S., INC., Dept. 15P, 33 Shiawassee Ave., Fairlawn, Ohio 44313

In Canada: Superlor Electronics, Inc.

CIRCLE NO. 6 ON READER SERVICE CARD
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HIGET IGETTS

Philips & MCA Market Video Disc

N. V. Philips, based in the Netherlands, and MCA,
Inc., Los Angeles, have reached an agreement for mar-
keting a Philips/MCA video-disc player and compatible
discs for consumer use, An official of MCA states that
this development will result in the interchangeability of
their video discs. The companies will establish a licens-
ing organization to negotiate with others for related pat-
ents. It is expected that a liberal licensing policy will
enable many companies to participate in the video
player technologies of both concerns. The Philips/MCA
video-disc player will be manufactured and marketed by
Philips, while MCA, whose resources include the Uni-
versal Pictures film library, will produce and market
video disc programs.

Blank Tape Sales Skyrocketing

Nearly 200 million blank cassette tapes and 30 mil-
lion blank 8-track cartridges will be purchased this
year, according to the Longines Symphonette Com-
pany, a major producer of such tapes. The company
also states that cassettes, though now considered a hi-fi
medium, are being used for speech recording as well as
music. Students are recording their lectures, and
businessmen are taping their conferences on cassettes.
These new demands, according to a Longines sales pro-
jection, will push the total cassette purchases in 1976 to
top 340 million. This represents an increase in sales at
the rate of 50 million more new cassettes per year.

RCA introduces Hybrid OP Amps

RCA’s Solid State division has introduced a family of
hybrid op amps that combine the advantages of
MOS/FET’s, bipolar transistors, and COS/MOS on a
monolithic chip. Gate-protected PMOS transistors are
used in the input circuits of the CA3130 family, to pro-
vide very high input impedance, low input current, and
high-speed performance, The common-mode input-
voltage range goes to 0.5 volts below the negative-
supply terminal. A bipolar driver provides voltage gain.
A COS/MOS drain-loaded inverting amplifier comprises
the output stage operating in the Class A mode. The
output can be swung within millivolts of either supply
rail when used with highly resistive loads, and the gain
of this stage depends on the load impedance. Open loop
gain of the op amp is 110 dB and bandwidth is 15 MHz.
The CA3130 series can be used as comparators
(COS/MOS interface), wideband amplifiers, voltage
regulators and followers, and in timing applications.

Data Transmission on Real-Time TV

A new system of encoding information on broadcast
TV signals has been introduced by the Atlantic Re-
search Corp., Alexandria, Va. The Data-Dot'™ system
modifies the video signals to cause a small dot to appear
in a corner of the receiver’s screen, which carries one or
more channels of information. A peanut-sized optical

sensor is placed over the dot, and decodes the informa-
tion which can be printed, displayed, or recorded by a
variety of terminal devices. The manufacturer says that
modules can be used without any modification of the
TV receiver. This system has many possible uses. It can
provide data to accompany any televised event—per-
formance records of a player involved in a sports com-
petition, historical information on dramatic characters,
even stock market and news reports!

“Under New Proprietorship”

GTE Sylvania and Philco-Ford jointly announced an
agreement under which the former would acquire the
Philco name and distribution rights for home enter-
tainment products manufactured by Philco-Ford’s
Home Products Division, and sold in the U.S. and
Canada. The agreement does not involve Philco-Ford’s
line of home refrigerators and freezers, its Telesound
operations, or its automotive products. In another de-
velopment, North American Philips Corp. acquired
about 85 percent, or 15 million shares, of the outstand-
ing stock in the Magnavox Company,

Trends In the Microwave industry

The microwave products industry represents 8 per-
cent of the total electronics industry, and generates
$2.2 billion annually in economic activity. This figure is
expected to grow to $2.8 billion by 1983, according to a
report assembled by the Business Communications
Company, Stamford, Conn. A large (7.5 percent) an-
nual growth is predicted for the microwave oven field.

Private-Use TV Station

A new television station, available for private use, has
opened in New York City. It is part of a new service
authorized by the FCC, called Multipoint Distribution
Service. The new medium, named “Private Television,”
is to be utilized by business, government, and enter-
tainment users to deliver their programs at lower cost
than is possible via other available means. ... Owned
and operated by the Microband Corp. of America, the
station has its control center located in the Empire State
Building and will provide its full-color private TV
transmission facilities to various locations throughout
the tri-state area.... The station comes under FCC
common-carrier regulations, which restrict its activity
to program distribution only. Customers select the
transmission time, as well as the individual receiving
points, and control the program content. Multiple Dis-
tribution Service (MDS) uses microwave frequencies
(2150 MHz) and a system of address-encoding to as-
sure program privacy. ... Microband is affiliated with
MDS stations in other cities through a national system
that plans to use domestic communication sattelites to
interconnect them in a national private TV network.
Stations are presently in Washington, D.C., Chicago,
Houston, Baltimore, and Philadelphia. Coverage for
Miami is expected soon.

POPULAR ELECTRONICS
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Our 25 Ib., $2000.°0

four channel scope is
handheld, digital,
weights 10 ozs.

and costs $189.50"

The mitScope MS-416 is a valuable tool In analyzing circuits.
With the increasing use of digital circuitry in home entertainment
equipment (stereo receivers, television sets, etc.), the MS-416
will be indispensable for every electronic service department.
Digital circuitry is becoming more and more commonplace, and
the mitScope is designed to handie this requirement. The MS-416
can be extremely useful in digital circuit design in electronic
research and development situations. With its memory
capability the mitScope can outperform oscilloscopes many
times its price. 3

SIZE: 5 3/4”x 3 174 x1 14"

A few of the areas where the mitScope is an excellent tocl for diagnosing prcblems
are: electronic calculators; digital clocks and timers; digital automotive electronics;

and many more.

DISPLAY: LED Matrix: 4x16 LED Matrix. 4 chan-
nels: with 16 divislons per channel useful for deter-
mining extensive time relationships.

TIME BASE: Range: from .5 u sec. to .2 sec.
Triggering: from channel one input slgnal; positive
or negative edge selection uslnF SYNC switch; also
an automatic sweep for checking DC steady-state
signals.

Range Selection: using three controls-a poten-
tiometer for inltial sweep rate and two switches for
X1000 and X20 selection.

%K OR, IF YOU REALLY WANT TO

SAVE, BUILD YOUR OWN
MS-416 FOR JUST $127.5°

Warranty. One year on parts and
.
INC.
@ >

labor on assembled units. 80 days
” oid = I
[re@e El