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The Allman
Brothers Band
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More than anything else, the Allman
Brothers Band are musicians.
Accomplished, sophisticated
musicians whose blues-rooted
improvisations have carried them to
the top of their field.

Musicians, not rock stars. Their
success doesn’t depend on sequins
or serpents, or make-up, or put-on
showmanship. Instead, they innovate.
And they stake their fame on their
music.

R-700

Series R

Series R speakers are designed for
the individual who demands the finest
in styling, design and sound. Styling
and design as contemporary as the
state of the art. And sound as
contemporary as a live performance.

Series R speakers bring new life
to live performances. And truly live
performances to your listening room.
Their high efficiency, extreme
accuracy and zero coloration have
been equally praised by artists,
engineers, critics and musicians.

All of the Series R speakers —
R700, R500 and R300 — deliver the
true vibrancy of a live performance.
In an untouched, uncolored and
tunusually natural way.

Project Series

Project Series speakers are designed
to deliver maximum performance per
dollar in a contemporary bookshelf
design. Smallest of the three, the
Project 60 is an extremely efficient
speaker system that delivers a
surprisingly high sound level from
moderately powered receivers and
amplifiers. It is perfect for smaller
hi-fi systems. And equally well suited
for 4-channel systems — since many
of the new 4-channel receivers and
amplifiers have less power per

channel than their stereo counterparts.

Project 80 and 100 speaker
systems use their air suspension
design to deliver a beautiful natural

As musicians, the Allman
Brothers Band prefer the sound of
Pioneer speakers. They prefer
Pioneer speakers because of their
clarity and overall sound quality. They
prefer Pioneer speakers because they
reproduce the sound of an original
performance without adding
coloration, hyped-up bass or artificial
brilliance. They prefer Pioneer
speakers because exactly what goes
in is exactly what comes out.

With Pioneer speakers, the
Allman Brothers sound right to the
Allman Brothers. It's that simple.

Pioneer makes a variety of
speakers to match any hi-fi system.
Speakers that are consistent in their
clarity, sound quality and ability to
exactly reproduce the sound of an
original performance. Speakers that
vary because people vary, hi-fi
systems vary, room acoustics vary,
budgets vary and tastes vary.

CS—99A

sound. Their superb bass response can
effortlessly reproduce the lowest of
lows with minimal distortion and
uncanny accuracy. Their dome
tweeters provide exceptionally wide
dispersion and highs of unsurpassed
clarity.

CS Series

There is a myth about speakers that
handsome cabinets hide inferior
sound. Fortunately, it need not be the
case.

If you seriously demand the
acoustic quality of custom cabinetry
along with powerfully smooth sound,
the CS series speakers will be your
first choice. Their sound is precise
and natural. And their craftsmanship
is a reflection of an almost bygone era.

The air suspension design of the
CS series speakers
help to provide

PROJECT 100

There are 12 different speakers
in the Pioneer line. There are six
different musicians in the Allman
Brothers Band. Different people have
different needs and different tastes.
Even the Allman Brothers. But they
agree that Pioneer speakers deliver
the best sound available.

Pioneer speakers are part of a
complete line of Pioneer audio
components — components preferred
by the Aliman Brothers Band. A fact
you might consider when you make
your own selection.

U. S. Pioneer Electronics Corp.
75 Oxford Drive, Moonachie,
New Jersey 07074.
West: 13300 S. Estrella, Los Angeles,
Cal. 90248 / Midwest: 1500
Greenleaf, Elk Grove Village, Ill.
60007 / Canada: S. H. Parker Co.

Maximum Size

the quality of sound Mgl Iype pat Eower (’-’_wal)’(D) 7 Ergo :
S o o masny wes
- -W w x14"x .95*
hallmark of Pioneer R-300  10"2-way 40 watts 23"x13"x11”  119.95%
engineering excel- PROJ. 100 10" 2-way  35watts 23"x13"x10%" 129.95
lence. From the PROJ.80 10" 2-way 30 watts 20%”x113%"x11” _ 99.95
compact 2-way 2- PROJ.60  8"2-way 20 watts 18%"x10%"x8%"” 79.95
speaker CS-44 to the CS-63DX  15”4-way 80 watts 28”x19"x13” 279.95
oy P epEakes CS-99A 15" 5-way 100 watts  25"x16”x11"  239.95
4 CS-A700  12"3-way  60watts 26”x15"x12" 199.95
CS-63DX, Pioneer CS-A500 10”7 3-way 50 watts 227x13"x12” _ 149.95
CS series speakers CS-66G  10”3-way 40 watts 227x12"x12"  119.95
offer acombination of CS-44G 8" 2-way 25 watts  19”x11”x9” 79.95

superb sound repro-
duction and custom-
crafted cabinetry.

WPIONEERY

when you want something better

AmericanRadioHistorv Com.

*Fair Trade resale price where applicable.
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B8] MODEL 1230 DIGITAL |.C. COLOR BENERATOR

YOURS!

The time you waste running back to the truck to pick up your bulky color
convergence generator costs ycu money. B & K’s solution to the problem is the
model 1230 Digital IC Color Generator—a solution you can hold on the palm
of your hand.

How much performance can you expect from a package just 13" high, 5" wide
and 7% " deep that snuggles nicely into the place of a few tubes in your caddy?
Plenty—Ilike a broadcast-stable 10,000,V signal with four rock-steady patterns
so jitter-free that you can expand and examine the quality of the color

subcarrier with an oscilloscope. And that’s unique.

Why is it so stable? Because all video, sync, blanking and color signals are
derived from a crystal-controlled 4.751748MHz master oscillator. Because of the
progressive scan system, which presents the same signal on each field. Because

all counting functions and signal processing are performed by accurate,

reliable digital integrated circuits. And because the ripple-free regulated power
supply maintains generator stability even under abnormal line conditions. No
expensive batteries to replace, either.

Plenty of good reasons to get your hands on one today. In stock at your
distributor or write DYNASCAN.

MODEL 1230 $96.00
PRODUCTS OF

o7 ' 4 DYVASCAN

1801 W. Bellc Plaine Ave.
Chicago. IL 60613 « ({312) 327-7270
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Our most recent major trip was to the 1974 Summer
Consumer Electronics Show, held in Chicago. We saw portents
of what will likely be found on dealers’ shelves in the near
future. For example, it was apparent that the single-play
turntable has made a Phoenix-like return, with a host of
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manufacturers will follow the Heath Company’s lead in TV sets
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relying on crystals. We expect to be testing it and reporting the
results.

While “‘breaking bread” during the NEW/COM show, held on
the West Coast in May, the manuscript of ““Ampzilla,” featured
in this issue, was finalized. And between CES and NEW/Com,
an exciting article was generated as a result of a speech made
by Walter Jung, one of our contributing editors, at an evening
Audio Engineering Society meeting.

There are many shows to be explored throughout the year, of
course. For example, WESCON, an engineering-oriented show,
will be held September 10-13 at the Los Angeles Convention
Center, while the Institute of High Fidelity will sponsor a hi-fi
show for consumers Oct. 3-8, in New York City. Interestingly,
the WESCON show will feature a session devoted to
“Psychotronics,” from bio-energy to Kirlian photography.

Nonetheless, the most important source we have for articles
is our readers—almost 400,000 strong! If you'd like to be
“published,” and you have what you believe is an interesting
topic or construction project that might appeal to other
readers, why not send in a brief outline? We'll guide you from
there. Aside from soothing the ego, there are other rewards that
accompany accepted manuscripts: article payment and the
possibility of a manufacturer buying your circuit concept and
paying royalties. So let's hear your ideas soon! They're
welcome here.
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Radio Shack /Realistic
w2 Receiver Sale!

FREE New 1975
Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR
Stereo e Quadraphonic « Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits ¢ Recorders ¢ Tape ® Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments ¢ More!

164 pages of the finest in
home and hobby electronics.
Respected names like Real-
istic, Micronta. Archer,
Science Fair — and they're
available only at Radio
Shack stores and dealers
nationwide! See what's really
new in electronics.

SEND FOR YOURS TODAY!

Reg. 249%

Sale ] 509

. SAVE $90 on the magnificent STA-80 during this sale.

FILL OUT COUPON BELOW

1 Catslog Mait to Radio Shack, P. O. Box 1052, 427
| Ft. Worth, Texas 76101. (Please print.)

|

1 Name Apt. No.

I

| Street

|

| City

I

I state 2o T T TT1

Hurry —it's one of our best Realistic® sellers.

1'Il make the heart of a great stereo system—a tape moni-
tor lets you record like a "pro” and a switch lets you select
main and/or remote speakers. For great sound we gave
the STA-80 wideband AM, FET/IC FM, a hi-filter. FM
muting, signal strength and center-channel meters, ex-
clusive Perfect Loudness® for natural bass even at low
volume and unique Glide-Path™ volume/balance con-
trols. For beauty we gave it a blackout dial, a lighted dial
pointer that doubles as a stereo beacon and a 29.95-value
walnut veneer case. There's only one place you can find
it... Radio Shack! #31-2046.

Complete Realistic
STA-80 System

save 11995
regular 469.9C

3499

* Realistic STA-80 Receiver

* Two Solo-3B Speater
Systems

e LAB-36A Changer, Base,
$22.95-Value Elliptizal
Cartridge

€ = Radio fhaek

Master Charge or A TANDY CORPORATION COMPANY

E::.Z.:.".‘.‘:,:,“:.Z’,:: OVER 3000 STORES » 50 STATES « 8 COUNTRIES
’ Retail prices may vary at individual stores.
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Letters

POLYPHONIC SYNTHESIS ELECTRONIC MUSIC

With all due respect to Mr. Lancaster, |
feel that he has overlooked some major
problems in a polyphonic synthesis sys-
tem. It is not the capacity of playing
chords that makes an instrument interest-
ing. It is the capability of expression, the
tonal colors and inflections it is able to
produce. For this reason, orchestras are
made up of mostly monophonic instru-
ments, not collctions of organs, pianos,
and guitars. It is true that violins can play
simple chords, but these are rarely used.

When a synthesizer is used in a studio,
the result is the same as with an orchestra.
As each "track” is faid down on tape, the
synthesist is able to devote his attention to
that section without having to split his
concentration with other segments. Most
synthesizer “'voicings™ would be lost as a
chord. The subtle inflections that distin-

guish a single voice would lose their iden-
tity when spaced closely together.

A polyphonic keyboard would be
another form of control for a synthesizer,
but at this time it would introduce more
problems than it would solve. Aside from
making sloppy playing possible, one
would either wind up with just another big
organ that makes weird noises or lost in a
maze of 88 separate trigger pulses.

Polyphonic synthesizers have been built
in the past and there are current experi-
ments with computer systems, but at this
time they still have the problems of com-
plexity on a near infinite scale. And, short
of having a few mega-bucks to play with,
these systems are not available. A practi-
cal polyphonic synthesizer is still a long
way off.

RicHARD BuGa
Composer in Residence
PAIA Electronics
Oklahoma City, Okla.

FET VU METER IMPROVEMENT

I built the FET VU meter according to
the schematic in the June issue. When |
tried it on a meterless cassette recorder
and a low-wattage amplifier, | found that
the outputs of these units, with their in-
herent low impedances, simply could not
drive the meter to the 0-dB mark even
when the volume was turned to maximum.

To rectify this, | added a small imped-

ance-matching transformer (Lafayette
33E85465, 3.2:20,000 ohms) and a dpdt
switch for a rough matching of imped-
ances of the meter and the unit to be con-
nected to it. When switched to high im-
pednce, the transformer is bypassed;
when switched to low impedance, the
transformer is inserted.
JaMEs C. H. Wang
Newark, Del.

SHORTWAVE BROADCAST SCHEDULES

I 'am pleased to see that you have re-
turned to publishing schedules of short-
wave broadcasts directed to North
America in English. | hope that you will
continue to publish these schedules four
times a year when major frequency revi-
sions are made. May | suggest that you
include Voice of America transmissions
from stateside in English.

ARNOLD M. DuKe
Ottawa, Ont.

In response to letters from our readers,
we do plan to continue to publish these
schedules on a regular basis. Other arti-
cles are planned on shortwave listening as
well. Voice of America listings are in-
cluded this month.

LOGIC PROBE MEMORY
With reference to your May Letters col-

Affordable,
portable
function
generator.

$149°

1as1

i

We’ve built ultra-sophisticated function generators that sell
for nearly two thousand dollars. But the Model 30 may be
our greatest achievement. An under-$150 function generator
that can do all this: 2Hz to 200 KHz frequency range; sine,
square, triangleoutputs;linear and logarithmic sweep. Because
it’s battery operated, the Model 30 can be used anywhere,
with complete line isolation. (A rechargeable power supply
kit is available for line operation.) Because it’s only $149.95,
everyone can afford to buy one. How can you function

without it?
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umn and the item from Keith Wentzel
about adding memory to a previously de-
scribed logic probe, | think Keith meant to
-show a normally open reset switch, be-
cause with a normally closed switch, Clear
(pin 13) would be grounded and the flip-
flop would be unable to change state to
operate the “Mem” LED. Also the strap
from Q to K is not necessary as this isdone
internally.

Even with this arrangement, | believe the
next pulse detected would then extinguish
the “Mem’ LED. Therefore, | would pro-
pose the following minor change to com-
plete the trap. Simply ground terminal K of
IC2. With this arrangement the flip-flop
would operate the *“Mem’’ LED and hold.

Tep GRONDSKI
Springfield, Mass.

LOTS OF WORK BUT STILL THE SAME SPEED?

| thought | had it made. "How To Break
the 10-Words-Per-Minute Code Barrier”
sounded like an article that might help me
learn how to pass the test for my General
class amateur license. So, | read and read.

| found that if | could speed up, | should
do it on a typewriter. But nowhere in the
article did | find out how to go about in-
creasing my code speed. Then | reached
the end of the article, which promised to
tell me how a former Navy Chief Radio
Electrician was able to break the barrier.
The Chief stated that he was stuck at

nine-a-minute and that he copied "‘until
(his) eyes fell out,” including Russian and
Spanish code. The result? "“Later, aboard
ship, they tested me on taped copy, and |
made nine words-a-minute,”’ in the Chief's
own words.

So much for the Chief. And so much for
the article. | still don't know how to break
the 10 words-per-minute code barrier.

Leonard Rutstein, WN2UPH
New York, N.Y.

Through an unfortunate oversight, a
typographical error appeared in the arti-
cle. The aboard-ship test should have read
a 90 wpm proficiency — not 9 wpm. The
Chief claims that even today he can copy
50 to 60 wpm.

NOISE FILTER FOR RECORDS

| enjoyed Ralph Hodges' "Noise on Re-
cords” in your March issue. | saw an ad
recently for a device that might be useful
as a tick eliminator. It's a device manufac-
tured by Non Linear Filters, Box 338,
Trumbull, Conn. 06611 that is described as
a '‘voltage-controlled low-pass nonlinear
spike-rejecting filter with recovery rapid
enough to introduce no phase lag into
signal passing through it."" You might
want to look into such a device.
Dana CraIG
Norwood, Mass.

MURRAY 6.
CROSBY

Multiplex FM Stereo Pioneer

Murray G. Crosby, developer
of a compatible system of broad-
casting multiplex FM stereo and
holder of more than 200 patents,
died at the age of 70 this past June.

A creative technical giant in the
manner of Major Edwin Arm-
strong, developer of FM, Murray
Crosby’s proposed stereo FM
system was widely expected to be
chosen by the FCC for our na-
tional system. Instead, the hi-fi-
industry was crestfallen when the
GE-Zenith system, which exhi-
bited a deteriorated signal-to-
noise ratio on the second channel,
was adopted. His company,
Crosby Laboratories, specialized
in manufacturing single-sideband
receivers. In later years, he en-
gaged in consulting work and de-
voted considerable time to innova-
tive developments, such as a sub-
audible coding system for verifica-
tion of broadcast commercials.
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Dally frustrations make
a person want to get away
from it all. And, the UTAH MP-3000

peaker will take you there better, faster

than any comparable unit. With the MP-3000,

you know you are in Tahiti, Paris or even Nashville.

Your day becomes more pleasant, too, as the
| = MP-3000 conquers the sound barriers.

AL MP-3000 combines the rare attributes of sound and

| } styling. Clean, undistorted sound comes from this
4-speaker, 3-way speaker system. The oiled and

‘m.- hand-rubbed walnut veneer cabinets, and unique
grille of sculptured foam are both acoustically and
geometrically beautiful. The system contains a 15”
high compliance woofer with a 2” voice coil, as well
as two horn-loaded-dome-tweeters. It's a distin-
guished combination of well-defined, distortion-free
sound reproduction. Size: 27" x 202" x 14" deep, ex-
cluding base. Shipping weight: 70#.

Come travel with us. Get complete information about
the exciting MP-30C0 Speaker System.

M UTAH ELECTRONICS

Huntington, Ind. 46750
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Compare costs

Only NRI offers complete TV /
Audio Servicing Courses from
$312 to $955 . . . with terms as
low as $10 down and $22
monthly. In the Master Course
in color TV servicing, with a 25”
diagonal solid state color TV, you
save $800 or more over other
comparable courses. And NRI
provides you with a handsome
TV cabinet and other equipment
at no extra charge.

NRI saves you money because
our costs are lower. We pay no
salesmen, and we design our own
kits and equipment. We don’t buy
“hobby kits” from others. Nor do
we penalize you with big interest
charges for time payments. We
pass the savings on to you.

(ompare training

NRIis one of the few home study
schools that maintains its own
full-time staff of technical
writers, editors, illustrators,
development engineers and
publications experts. The people
who design the kits also design
the lessons . . . sothat theory and
practice go hand in hand. The
lessons aren’t “retro-fitted” to an
outside-source “hobby kit”. The
NRI set is designed exclusively
for training. The fact that it is
also a superb receiver for your
personal use is an added plus.

AmericanRadioHistory Com

Compare choices

Most schools offer one course in
color TV servicing, period. Only
NRI offers you five different
courses to match your needs and
budget. The 65-lesson basic
course, complete with 7 kits,
costs as little as $312. Or you can
step up to a $425 course that
includes a 12” diagonal black &
white portable TV for hands-on
experience. Then there’s the 197
diagonal solid-state color TV
course for $695; the advanced
color TV course for trained
technicians with the same 19”
TV for $535; and finally, the
magnificent 25” diagonal solid-
state color TV course, complete
with console cabinet, oscilloscope,
TV pattern generator, and
digital multimeter, for $995.
Other schools charge you up to
$800 more for an equivalent
course.

POPULAR ELECTRONICS




choose NRI.

Compare equipment

NRI has engineered the widest
variety of professional electronic
lab equipment ever designed
entirely for training at home.
When you enroll in the master
course in TV /Audio Servicing,
for instance, you receive kits to
build a wide band, solid-state,
triggered sweep, service type 5”
Oscilloscope ; color pattern
generator ; solid-state radio ; and
a digital multimeter.

Before you settle on any home
training course, compare the
over-all program. See if you are
getting kits engineered for
experimentation and training
... or merely “hobby kits”. Count
the experiments . . . compare the
components. Don’t just count
kits. (Some schools even call a
slide rule a kit.)

SEPTEMBER 1974

Compare schools

Home study isn’t a sideline with
NRI. We’ve been its innovating
leader for 60 years. Ask any of
the hundreds of thousands of
NRI graduates. They’ll tell you
. ..you can pay more but you
can’t buy better training.
Along with each course, NRI
provides bite-size, fully-
illustrated lessons; personally
graded tests; and the kind of
person-to-person teaching that
makes learning easier and faster.
Send for the free NRI full-
color electronics catalog and
discover why so many choose
NRI. You’ll find courses offered
in TV/Audio Servicing,
FCC License, Complete
Communications Electronics,
Digital Computer Electronics,
Marine and Aircraft Electronics,
Mobile Communications, etc.

AmericanRadioHistory Com:

1 TV/Audio home

MAIL
THIS CARD e
FOR YOUR |
FREE NRI
CATALOG

NO SALESMAN WILL CALL.

AVAILABLE UNDER GI BILL

Check the GI Bill Box on the
card for information.

NHI NRI SCHOOLS
w "

McGraw-Hill Continuing Education Center
C" . 3939 Wisconsin Avenue,
‘.‘n .Woshing?on, D.C. 20016
L}
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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,

UTAH SPEAKER SYSTEM

Designed for big sound at a sensible price,
the new AS-7 three-way speaker system is
the top model in Utah's AS-Series of sys-
tems. The AS-7 features a 12-in. high-
compliance woofer with aluminum voice
coil; a midrange horn-loaded compres-
sion drive; and a 3Y2-in. sealed-chassis di-
rect radiator tweeter. The plush brown
tweed grille cloth blends with the walnut
finish of the ported enclosure, which
measures 14 x 23 x 10 in. deep. Price is
$89.95.

CIRCLE NO. 69 ON READER SERVICE CARD

TELEPHONICS FOUR-CHANNEL HEADPHONES

New four-channel headphones have been
introduced by Telephonics, a division of
Instrument Systems Corp. Designated
Model TEL-101F, the headphones use the

Fixler Effect patents, under license, to
create a discrete four-channel listening
experience, according to the company.
Each phone contains two high-velocity,
wide-frequency-range dynamic drivers
with a special sound-coupling system. An
integral electrical network can be adjusted
by the listener for both channel separation
and “‘room size' to suit his own personal
taste. An accessory, called the Quadra-
mate, permits the phones to derive four-
channel sound from regular two-channel
stereo sources. Prices are $75 for the
phones and $25 for the adapter.

CIRCLE NO. 70 ON READER SERVICE CARD

ANTENNA SPECIALISTS MOBILE CB ANTENNAS

The Antenna Specialists Co. has an-
nounced the development of a new series

12

of antenna systems for increased CB
range. Called "Super Can II" and *‘Super
Can Ill,”" the models have fold-down
mounts which permit extra height when in
operation. The overall height is 77 in., but
the antennas are easily folded down for
garage or other overhead obstruction
clearance. A positive locking sleeve holds
the antenna securely upright when in op-
eration, yet unlocks in seconds for fold-
down. List price is $34.95.

CIRCLE NO. 71 ON READER SERVICE CARD

HARMAN/KARDON CD-4 DEMODULATOR

A new CD-4 demodulator adaptor de-
signed for use with existing four-channel
receivers which lack CD-4 circuitry has

harman  kardon <15+

been developed by Harman/Kardon.
Called the 44+, it provides the impe-
dance characteristics required by the spe-
cial cartridges necessary for discrete disc
playback, and feeds the high-level inputs
on existing 4-channel receivers. The same
circuitry and styling have been used as are
employed in the company's multichannel
receivers. Suggested retail price is
$119.95.

CIRCLE NO. 72 ON READER SERVICE CARD

RCA 3-INCH 0SCILLOSCOPE

A new concept in oscilloscope design that
encompasses not only a high-
performance scope, but an entire servic-
ing system including the company's popu-
lar transistor/diode tester, vectorscape
functions and a ‘‘ringing" test function
has been announced. The high gain and
exceptional bandwidth (about 10 mV
p-p/inch and useful up to 10 MHz) make
the instrument suitable for general servic-
ing and alignment work in TV trou-
bleshooting, audio work, sweep alignment
and for industrial applications. Price is
$229.

CIRCLE NO. 73 ON READER SERVICE CARD

PEARCE-SIMPSON MARINE RADIOTELEPHONE

The Catalina VHF is a 12-channel, 6-watt
vhf/FM marine radiotelephone which is all

anRadioHistorv. Com

solid-state and mounts on table top, bulk-
head or overhead. It runs from ship's
power and has a quick-disconnect mount-
ing cradle, antenna plug and power plug.
Complete with 6 channels of crystals in-
cluding weather, the unit is also unique in
this respect. It is a completely self-
contained rig. Put in some standard
nickel-cadmium penlight batteries, pull
out the telescope antenna, press the but-
ton and you're on the air. There is also a
built-in battery charger along with a carry-
ing strap.

CIRCLE NO. 74 ON READER SERVICE CARD

SONY 4-CHANNEL TAPE DECK

Superscope, Inc. has added the Model
TC-388-4, a new modestly priced,
4-channel tape deck from Sony, to its line
of tape recorders. The TC-388-4 is a
3-head, 2-speed open-reel unit that com-
bines compiete 4-channel/2-channel
compatibility with a number of important
features. Among them are built-in
mike/line mixing, and center-mixing
capability in both 2-channel and 4-channel
modes. Twin pan pots are provided to
allow variable mixing of the rear with the
front channels. A total mechanism shut-off
automatically returns the tape drive
mechanism to the stop position at the end
of the tape in any mode, thereby prevent-
ing unnecessary wear on both machine
and tape. Price of the model is $549.95.

CIRCLE NO. 75 ON READER SERVICE CARD

DOKORDER CASSETTE DECK

The MK-50 automatic stereo cassette deck
with Dolby-B has been introduced by
Dokorder. The unit's performance charac-
teristics are due in large part to two fea-
tures: a molybdenum record/play head
with precision micro-gap delivering up to

18,000-Hz response for CrO, tapes, and a
Dolby-B noise reduction system which
achieves a signal-to-noise ratio of better
than 60 dB. An electric-governor dc motor
maintains an even drive speed; and wow
and flutter are said to be reduced to less
than 0.10% rms. The new unit is priced at
$249.95.

CIRCLE NO. 76 ON READER SERVICE CARD

FISHER STUDIO STANDARD RECEIVERS

Fisher Radio has announced the introduc-
tion of two new Studio Standard Series
receivers: the ''X'* series, consisting of the

POPULAR ELECTRONICS




new
[C(\‘")Oﬂ[d et eouipTent

_.with power for the professmnal ... with econo my for the hobbylst

Fresh, from the Jaborateries of gontinental Speclames, whose QT sockets and Proto-Boards have taken the electronics market by sterm..-
here are exciting NEW ideas 10 make your circuit design an nd testmg faster, safef, easier and less expenswe

ent of expenmenter

01 BOARD-00

Here's a low cest, big 1 10 1C capacnty
preadboard kit with afl the quahty of
QT Sockets angd the pest of the Proto-
Board series - - complete down to
the last nut, b it and screw.

New Proto Board 203 with built-in regu\ated short-proof 5V,

1AMP power supply. Ready-to-use. just plugn and start puilding!

2 extra floating 5-way pinding posts for extemal signals.

completely self- contamed with power switch indicator lamp and
power fuse. 24-14 pin DIP capacity. Al metal construction ...

no chipping of cracking Vike plastic cases. TWo- -tone gold/b lack

quality case makes PB203 aesthetically @3 well as techmcally,
pleasing.

feet; screws, 1 s bolts;
and easy assembly
instructions.

COMPLETE KIT .. B '

19 o
ORDER YOURS TODAY!

NEW! PROTO-OLIP for powe

hands-off signal tracmg. Elimt
shorting jleadS«-* and costs under $'5|

pB203 contains: 3 QT-598 sockets; 4
QT-598 Bus strips; 1 QT-478 Bus Strip;
15V, 1A AMP regu\at ed power supply;
ply 5-W bnndmg posts,

indi "L X

14-pin proto-Clip
. ..$4.50 each
or hands-o%, 18 in Proto-Cli

testing. New plastic construction p .. $4.75 ea::‘l)\
eliminates Springs, pivots. Now

corrosive nickel/sitver
%ontacts for snmut
aneous 10W resis
Build and test c|r e connections.
you can thin hout soldermg Narrow throat

or patch ¢ ords wuth NEW for high density
pc boards.

patents pending * Made in u.S.A.
prices subje ect to change

Breadboard Assembhes Vo G
"ﬂ‘f

Here are four yersatile new Continental Spemaltles
Proto Boards, made from convenient combinations
of QT gockets and Bus Strips, that let you make
ali circuit and power ‘mterconnectlons wit
common solid #22 wire, while power

Proto Board 102. Compact. 12-14
pin DIP capacity. 7”1 A" 3995

roto Board 10
Com act. \nexpenswe

distribution pusses make wiring @ snap. ’ ‘ ) 10-14 pin DIP capacity. 2995

Aluminum base plates offer solid work 5 g long X x 4.5 wide.

surfaces an nd perfect ground plane. Rubber

feet prevent sCf ratching. Each Proto Board

features one or more 5-way binding
osts to tie into system OF power
supp ply_ groun und. And all are compatible

proto Board

Huge. 3,060 so\derless

tie points. (4) 5-w {

pinding posts- 32-14 pin

DIP capacity. ‘934" long
95

proto goard 103.

2,250 solderless tie
points. (4) 5-way

bmdmg posts.

| and linear {Cs, in T05s, 24-14 pin DIP 28 wide.
capacity. 95
e 59
Available off- the-shelf at your local distributor of order directly from
Metric-to-English SLIDE RULE. gontinental specialties. Phone charges accepte for BankAmericard,
Sg{\v;rt |:n€;thts\. a:{ea. ?&gé i Master Charge . Amencan E xpress. Write for Free catalog. Dealer | ingquiries jnvited.
ume instantly wi ontinental Spec|a|t|es Cmrporatwn
1
S a minimum $5 5.00 order: == 325 East St., BOX 1942, New Haven, CT 06509
EPTEMBER 1974 . " = Telephone: (2 03) 624 3103
ADA
Avallable thru Len Finkler, Ltd.

CIRCLE N
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304X, 404X, 504X, and the 14" series,
consisting of the 314, 414, and 514. The
“X" series offers a flexibility feature for
those who desire it. These receivers are
designed to accommodate the addition at
a future date of a CD-4 circuit board within
the confines of the receiver. The customer
will have the option of purchasing a CD-4
board within one year and have it incorpo-
rated into the receiver at one of the Fisher
service agencies.

CIRCLE NO. 77 ON READER SERVICE CARD
JFD COLOR TV ANTENNA

A new series of vhf/luhf/TV/FM antennas
has been announced by JFD. The new an-
tennas, known as the LPV-UC Color Best,
combine the patented log periodic design
with a new ultra-sensitive corner reflector
and uhf driver for more sharply detailed
reception in color or black and white on ali
channels. A rugged, triple-square, cross-
arm construction maintains solid rigidity.
The use of gold-colored anodized
aluminum is said to protect the antenna.

CIRCLE NO. 78 ON READER SERVICE CARD

SYLVANIA TV YOKE PROGRAMMER KIT

An accessory yoke programmer kit which
makes it possible to fully test most solid-
state color TV sets using existing tube
sweep test jigs is being offered by GTE
Sylvania. The Rig-a-Jig CK1900X, when in-
stalled on virtually any 19-in. color test jig,

will provide performance comparable to
the company’s existing CK1500X test unit.
It has a self-contained anode meter and
offers the option of using the receiver
focus supply or an internal supply.
Through the yoke programmer, the re-
ceiver deflection output is coupled to the
test jig and inductance is matched to the
receiver with an assortment of program-
mer plugs.

CIRCLE NO. 79 ON READER SERVICE CARD
HEATHKIT SEMICONDUCTOR CURVE TRACER

Used with an oscilloscope, the new
Heathkit IT-1121 semiconductor curve
tracer accurately displays operating

parameters of virtually all types of
semiconductors. Extra leads are provided
for tests of larger devices or for in-circuit
tests. Hobbyists, TV technicians—anyone
who works with electronic circuits—will

find the unit a valuable aid in selecting de-
vices or for sorting, inspecting and test-
ing. The kit is mail-order priced at $89.95.

CIRCLE NO. 80 ON READER SERVICE CARD

CUSH CRAFT CB ANTENNAS

A complete line of CB base-station anten-
nas is being offered by Cush Craft. Rang-
ing from a basic half-wave antenna with
power-ring tuning (at $23.50) through an
8-element horizontal-vertical beam an-
tenna with a forward gain of 12.5 dB (at
$119.50), a complete intermediate line is
offered. Some of these include 3-element,
4-element, 5-element and dual-beam
types. Simple single-element monitor an-
tennas are also available from the man-
ufacturer.

CIRCLE NO. 81 ON READER SERVICE CARD

HELPMATE REMOTE CONTROLLER

A remote-control system that switches on
and off 117-volt ac appliances rated at up
to 1500 watts is available from the Help-
mate Equipment Co. The system features
a radio (vhf or uhf) transmitter for control
up to 150 ft away and remote/local **wired"”
switches. On the controller is a dual ac
receptacle for the appliance(s). The re-
ceiver operates on 24 volts dc, while the
transmitter uses a 9-volt battery.

CIRCLE NO. 82 ON READER SERVICE CARD

SCANNING MONITOR RECEIVERS

HF/FM e VHF/FM e UHF/FM

Now —the “Sentinels”, a series of fine
monitor receivers joins the big, world-
wide-accepted line of SBE communica-
tions equipment. Single or dual band
models of these versatile, application-
oriented SBE scanners provide coverage
of the most widely used VHF/UHF bands.
For example, the six different receivers
available give FM reception and positive
scanning operation for business, indus-
trial (including RCC and other mobile tel-
ephone), law enforcement, fire, highway
emergency, traffic advisory, marine—in-
cluding intership / Ship-to-shore / Coast
Guard/Weather — many other services.

SIX MODELS:
Sentinel I: Hi-144-171MHz, Lo, 30-51MHz.
Sentinel 1I: 144-171MHz.
Sentinel HI: 30-51MHz.
Sentinel V: 450-470MHz.
Sentinel VI: Hi-450-470MHz,
Lo-144-171 MHz.
Sentinel VII: Marine, 156-164MHz.

8 channels—continuous "scanninx"
Receiver locks on first channel
on which signal appears.

Priority channel feature: Receiver
shifts instantly to designated chan-
nel whenever carrier appears on it

regardless of existing channel status.

Channel lock-out buttons: Unwanted
channels can be locked out.

Manual advance button allows chan-
nels to be scanned manually.

Base or mobile (AC or DC). Use in
car or home/office. Operates both
on 12VDC for mobile and 115VAC for
home station.

Big audio volume—3 to 4 watts.

» Fractional microvolt sensitivity

s Squelch e Buliit-in speaker » Jack
for externat speaker » Crystals used

are readily available types not included).
Complete w/ plug-in telescoping anten-
na, mobile mounting bracket and cord,
plug sets for 12VAC and 115VAC,

Write for Brochure

LINEAR SYSTEMS, INC.

220 Airport Blvd., Watsonville, CA 95076.

14 CIRCLE NO. 22 ON READERS SERVICE CARD
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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 race
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 vroooom!
With a Mark Ten B Capacitive Discharge lgni-
tion System under the hood of ycur zar g-eat
things will happen...like reducing castly
tune-ups by as much as 75%. Further, you get
better all-weather starts, quicker acczlerazion
and better mileage.

Many operational problems ca.used by
emission control devices, poor menifolding or
improper fuel mixtures disappear. Delta's
Mark Ten B =ven improves the gerformance
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 salid s:ate

eleztronics to

give real per-

4 formance and

Y increasec

i energy

Are you a do-

. it-yourselfer?

¥ Builc your own

Mark Ten B...it's

available in low-cost

k t farm. Or, if you prefer,

c=t the complete ready-to-install

unit Eith=2r way, you cen install it

yourself in minutes witn no rewiring, even
over Chrysler znd Ford systems.

Mait the covpzn loday and discover how ta
enjoy happy mczoring with Delta's Mark Ten
B. The do-it-ycurselfer's dream 1hat really
pays off.

DELTA PRODUCTS, INC.

P.D. Box ¥147, Dept. PE  Grand Junction, Colo. 81501
300-2%2-C00

[J Please send me free literature.

Enclosed is $§ (] Ship ppd. [ Ship C.0.D. Please send: Mark Ten B assem-

bled @ $64.95 ppd. Mark Ten B Kit @ $49.95 ppd. (12 volt negative ground only) _ Stan-

dard Mark Ten assembled, @ $49.95 ppd ___ 6 Volt: Neg. Ground Only __ 12 Volt: Specify
Pos. Ground ____ _ Neg. Ground Standard Mark Ten Deltakitt @ $34.95 ppd.

(T2 Volt Positive or Negative Ground Only)
Car Year Make _ .
Name

Address

City/State _ Zip
SEPTEMBER 1974 CIRCLE NO. 12 ON READERS SERVICE CARD 15
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New Literature

SPRAGUE SEMICONDUCTOR MANUAL

A comprehensive revision of its Semicon-
ductor Manual and Replacement Guide
has been published by Sprague. The new
64-page manual K-500A lists over 38,000

of the most popular domestic and foreign
semiconductor part numbers and their re-
commended replacements with just 137
Sprague RT, TVCM, and ZT series
semiconductors. All listings are al-
phanumeric to make the manual easy to
use. Address: Sprague Products Co., Mar-
shall St., North Adams, Mass. 01247

SYLVANIA SEMICONDUCTOR GUIDE

A supplement of its ECG semiconductor
replacement guide, adding 11,000 type
numbers to the total replaced by the Syl-
vania Semiconductor ECG line, has been
published. The line includes transistors,
IC’s, diodes and rectifiers, special-
purpose devices, and accessories. The

Diamond 40
delivers!?

biggest little
23 Channel AM Mobile

you’ve ever handled.

CRANK UP the MIC gain contro!
and listen to ‘em jump.

"EARS?” you bet. The most selective
and sensitive in the business.

EFFICIENCY? You've got it with our
professional SWR meter that tells you

TRAM-®
CORPORATION

how your antenna and transmission
line are doing.

AUTOMATIC FAIL-SAFE prevents

Lower Bay Road, P. O. Box 187
Winnisquam, NH 03289
Phone (603) 524-0626

those final failures other sets experience.

READY TO GO. ..

F.C.C. TYPE ACCEPTED
AT YOUR AUTHORIZED
TRAM/DIAMOND DISTRIBUTOR

CIRCLE NO. 42 ON READERS SERVICE CARD
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type numbers listed in the new 20-page
supplement bring the total number of
foreign and domestic semiconductors
cross-referenced to the line to nearly
90,000. Copies may be obtained from GTE
Sylvania distributors.

RCA THYRISTOR AND RECTIFIER CATALOGS

Two catalogs that show the wide selection
of RCA thyristors and rectifiers and that
provide descriptive data on these devices
are available. “‘Thyristors/Rectifiers,”
THC-500C, is a 32-page catalog that in-
cludes both commercial and development
types currently available. Characteristics
and ratings are included along with appli-
cations. “‘Thyristors/Rectifiers Product
Matrix,” TPM-510A, is an 8-page catalog
that includes quick-reference matrices
showing the selection of more than 425
devices, classified according to ratings
and type of package. Address: RCA Solid
State Div., Box 3200, Somerville, N.J.
08876.

C & K SWITCHES CATALOG

A new 12-page brochure, Catalog No. 702,
contains complete information on the
company's line of subminiature toggle,
rocker, paddle-handle, subminiature and
microminiature pushbutton switches.
General specs, outline drawings, mount-
ing data, materials and finishes are in-
cluded. Address: Sales Manager, C&K
Components, Inc., 103 Morse St., Water-
town, MA 02172,

B&K TEST EQUIPMENT CATALOG

A 32-page catalog showing the complete
line of B&K test equipment includes
photos and specs of the company’s mul-
timeters, oscilloscopes, semiconductor
testers, generators of various types, power
supplies, substitution boxes, tube testers,
CRT restorers, probes and accessories.
Address: Dynascan Corp., 1801 W. Belle
Plaine Ave., Chicago, Ill. 60613

TURNER MICROPHONE BROCHURE

A new catalog and brochure showing the
complete line of Turner communications
microphones includes both base and
mobile mikes, with specifications and
prices. Units with transistorized preamps,
volume controls, and push-to-talk
switches are included. Address: Turner
Microphones, 909 17th St. N.E., Cedar
Rapids, lowa 52402.

LMB BOXED CHASSIS CATALOG

A catalog from LMB for the experimenter
and hobbyist, as well as the engineer, de-
scribes chassis, boxed chassis, cabinets,
panels and all types of metal boxes. Also
included and shown is a new line of small
cabinets in various colors with Yz-in. rub-
ber feet to dress up your latest project. All
dimensions and prices are included. Ad-
dress: LMB, 725 Ceres Ave., Los Angeles,
Calif. 90021.

SEPTEMBER 1874




The “NEW LOOK”

1975
LAFAYETTE

RADIO ELECTRONICS
CATALOG

SAVE ON EXCLUSIVE
LAFAYETTEPRODUCTS
PLUS THEBEST MAJOR
BRAND NAMES

Lafayette

Listen to us,you cant go wrong.

Lafayette Radio Electronics 35094

111 Jericho Tpke., Syosset, L.i.,, N.Y. 11791
0O Send me your FREE 1975 Catalog. O Send a 1975 Electronics Catalog .
to my friend.

Name Apt.____ Name Apt.____ .
Street. Street. -
City CHty

CIRCLE NO. 21 ON READERS SERVICE CARD
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Build i
yourself!

Build this exciting color TV as part of
Bell & Howell Schools’ fascinating learn-at-home
program employing digital electronics!

Digital clock Channel numbers Automatic pre-set
that flashes on the screen! that flash on the screen!  channel selector!

/ Simulated

- , TV picture

POPULAR ELECTRONICS



“Elecuo-Lab™ is-a registered trademark cl the Bell & Howell Campany.

Simulated TV picture

You get valuable “hands on” experience right from
the very start...it makes learning faster
and all the more exciting!

Digital electronics is a fascinating world to explore! I's an
expanding technology that's changing not only our clocks,
wristwatches and pocket calculators, but now, color TV!

By building Bell & Howell's big-screen color TV with
digital features, you' 1l learn about this exciting field first hand.
And yourll take special pride in this remarkable TV because
you built it yourself!

You work with a color TV that’s ahead of its time . ..
and learn about these exciting features:

Digital channel numbers that flash on the screen

e i Press the instant-on

| button and the channel

| number flashes big and clear,
| right on the screen —and
stays there as long as

you want!

Automatic pre-set channel selector

Just a push of the
forward or reverse channel
buttons and instantly the
VHF and UHF channels
come on in a pre-set
sequence. All “dead”
channels are skipped over.

Dngltal clock that ﬁash&s on screen

With just the push of a
| button, this TV tells the
| correct time. The hours,
minutes and seconds appear
| in clear, easy-to-read digital
numbers.

You need no prior electronics background . . . we help
you every step of the way!
We start you off with the basics and help you work your way

SEPTEMBER 1974
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up, one step at a ime.

With your first lesson, you’ll receive a special Lab Starter
Kit that aids your understanding of electronics fundamentals. . .
gives you immediate “hands on” experience. If there’s a “snag,”
call one of our expert instructors toll-free. You can also talk shop
with instructors and fellow students at our “help-sessions”
scheduled in 50 cities at various times throughout the year.

Perform fascinating experiments with the exclusive

Electro-Lab®

=N electronics training system.
4 & It’s yours to build.
- Your program includes
TR A R R .......* professxonal testing equxpment to
. ‘ give you valuable “hands on'
experience. You'll build and use a

digital multimeter, a solid-state ascilloscope with “triggered sweep,”
and a modular design console. You will have the most up-to-date
tools of the trade, including instruments you can use
professionzlly after you finish the program.

The occupational skills yeu learn in digital electronics
could lead to new income opportunities, full or
part-time... perhaps a business of your own!

Once you've completed this learn-at-home program, you’' 1l
have the skills to service color TV’s, plus repair a variety of hame
electronics equipment.

While many of our students do not ask for employment
assistance, it is available. Of course, no assurance of income
opportunities can be offered. No better or more practical at-home
training in electronics is available anywhere!

Mail the postage-free card today!

This Bell & Howell Schools’ program is approved by the
state approval agency for Veterans’ Benefits. Please check the
appropriate box on the card for free information.

If card has been removed, write:
An Electronics Home Study Schoo!

DeVRY INSTITUTE OF TECHNOLOGY
ONE OF IHE

BELL & HOWELL SCHOOLS

4141 Belmont, Chicago, Illinois 60641
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" Stereo Scene

By Ralph Hodges

SOME UNFINISHED “NOISE” BUSINESS

ERE are some notes I've been

holding onto for a while, figur-
ing | could find a way to expand them
into column-length topics. | neverdid,
but since they deal largely with a
common theme, perhaps | can serve
them up kind of scrambled together,
and hope they contain enough total
sustenance to make a meal.

Noise Reduction. There seems to
be renewed interest in noise-re-
duction devices — especially in the
“single-pass’’ playback processors
such as are offered by Phase Linear
and, shortly, Infinity Systems. Burwen
Labs have been looking into pros-
pects for a consumer version of their
sophisticated dynamic noise filter,
while one of the high-volume audio
manufacturers, Pioneer, has been so-
liciting outside reaction to a newly
developed circuit called the RG
Dynamic Processor.

The Burwen device is sort of a
combination automatic variable filter
and noise gate. Acting at a pre-
selected signal-level threshold (ad-
justable by the user), it essentially
lops off, from moment-to-moment,
those portions of the audio spectrum
that aren’t occupied by music at the
time. Its attack and release times are
exceedingly fast, so the noise content
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of the program is never left “‘uncov-
ered’’ when the music dies away sud-
denly. The consumer version of the
Burwen operates as a low-pass filter.
It is reportedly compact enough, in
terms of circuit space, for incorpora-
tion into receivers and integrated
amplifiers.

The RG Dynamic Processor (after
Robert Grodinsky, the inventor) ob-
tains noise reduction as a side benefit
of its principal function, which is
dynamic-range expansion. It is a
thoughtfully designed device, al-
though reported to be no more com-
plex or expensive than a Dolby B
module. The attack time is rather fast
(under 2 milliseconds), while the re-
lease time is automatically regulated
by the nature of the program material
to prevent any obvious bobbing up
and down of levels. (Rhythm and
other factors are taken into account,
according to Grodinsky.) Expansion
takes place upward and downward:
i.e., louds become louder, softs sof-
ter. It's the downward expansion that
provides the noise reduction, since
the overall level — noise and program
— is reduced during the quiet mo-
ments when noise is most audible.

| first heard the RG processer sev-
eral weeks ago, along with other
members of the press, at Pioneer's
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invitation. | thought the action of the
device in manipulating levels was a
bit too audibie at times, but a subse-
quent hearing with the time constants
somewhat altered impressed me
much more favorably.

To summarize, both these devices
are playback processors designed —
like the much less subtle “scratch”
filters included in most audio systems
— to remove noise that has already
intruded into the program source.
The Burwen is exclusively a noise re-
mover, and a very good one by all ac-
counts. However, in the opinion of
Bob Grodinsky, noise reduction is
only half — and a poor half at that —
of what should be done to enliven the
reproduction of recorded music.
Dynamic-range expansion is the
other half. And this leads us directly
into the next topic.

The dbx System. The dbx people
(they prefer lower case letters) have
been active in both consumer and
professional audio for some years.
Their new disc encode/decode pro-
cess brings these two spheres of ac-
tivity together. The system was for-
mally introduced in mid-May at the
Midwest Acoustics Conference; but a
month before that, a dbx representa-
tive managed to grope his way to our
offices in the thick of midtown Man-
hattan and set up shop for an hour or
S0.

When the dbx man lowered the
phono stylus on the record, there
was, literally, dead silence — a dis-
concerting sound suggestive of faulty
connections or blown fuses. | was just
bending down to check the position
of the receiver's input selector when
somebody, not fifteen feet away, wal-
loped a bass drum. Up to then | hadn’t
really been sure that a sound such as |
heard could be recorded. And in a
sense | was right, because the true
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Hobhy and special interest hooks
that make self-instruction easier

EASI-GUIDE TO INDOOR
HOME REPAIRS

by Forest H. Belt, John Statzer,
and Melba Statzer

If you only knew how to fix the
little things that can go wrong
in a home, you'd save a mint.
This book shows you how. Sim-
ple terms and explanations and
step-by-step photographs show
how to solve the irritating plumb-
ing, plastering, and furniture
problems that face homeowners
in kitchens, bathrooms, utility
rooms, and bedrooms. 128
pages, softbound.

No. 21073 $3.50

EASI-GUIDE TO SMALL
GASOLINE ENGINES

by Forest H. Belt and
Calton E. Taylor

The minor gasoline engine re-
pairs and adjustments that are
needed to keep lawnmowers,
tillers, snow plows, and chain
saws in good operating condi-
tion can be done easily by any
homeowner who follows the sim-
ple yet detailed instructions and
photographs given here. The
book covers repair and opera-
tion of both two- and four-cycle
engines. 144 pages, softbound.

No. 21095 $3.50

METRICS FOR THE MILLIONS
by Rufus P. Turner

Here is an essential reference
manual for all who will be af-
fected by the coming change-
over from our present system of
measuring to the metric system,
Each of the various metric units
is covered, and examples show
how to convert from U.S. to
metric and from metric to U.S.
96 pages, softbound.

No. 21036 $3.50

TAPE RECORDERS —
HOW THEY WORK 3rd Edition

by Charles G. Westcott and
Richard F. Dubbe, revised by
Norman Crowhurst

An easy-to-grasp explanatlon of
tape recorders that is equally
popular with owners and repair
technicians. Updated and re-
vised to include the latest tech-
niques and equipment, Explains
principles; covers mechanisms
and components; describes
types of recorders; gives test
procedures. Numerous illustra-
tions and charts. 240 pages, soft-
bound. No. 20989 $5.50

MODERN RECORDING
TECHNIQUES
by Robert E. Runstein

In explaining the intricacies of
recording pop music, this book
fills a gap that has been ne-
glected or overlooked. It is of
particular value to the record-
ing engineer since it covers
equipment, controls, and oper-
ating techniques currently in
use in recording studios. 368
pages, softbound.

No. 21037 $9.95

ABC’'s OF ZENER DIODES
by Rufus P. Turner

Zener diodes are increasingly
more important in the auto-
motive electronics field and
in metal-oxide-semiconductor
technology. Regardless of your
connection with the electron-
ics industry, this book will in-
crease your knowledge of
zener diodes in terms of their
fundamentals, functions, and
their many possible applica-
tions. 96 pages, softbound.
No. 21045 $3.95

HI-FI STEREO SERVICING GUIDE
2nd Edition
by Robert G. Middleton

Anyone servicing a-m tuners,
fm tuners, stereo-multiplex
units, and audio amplifiers can
gain valuable service direction
and assistance from this guide.
It also covers hi-fi speaker in-
stallations, system evaluation,
troubleshooting, and methods
of verifying test equipment
performance. 104 pages, soft-
bound. No. 21075 $4.50

PRINCIPLES OF ILLUMINATION
by John E. Traister

A thorough coverage of the
subject, including defining the
measurements used for light-
ing, the different types of
lamps available, design tech-
niques, and cost analysis of
specific types of lighting. Cov-
ers practically every applica-
tion for lighting. 176 pages,
softbound. No. 20973 $9.95
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drum sound wasn’t recorded, at least
not on the record being played. A ver-
sion highly compressed in dynamic
range is what had gone down on the
tape and been transferred to the disc.
It was now being expanded to its orig-
inal dynamics by the dbx processor
connected to the receiver, which was
doing the inverse of what had been
done during the recording session.

The dbx system is a ‘“‘compander"”
(compression/expansion) process
that is capable, it is said, of approach-
ing 100 dB of dynamic range with no
audible noise. This claim assumes, of
course, that it is used as a fully
“closed” system, with a compression
processor employed early on in the
making of the master tape. The com-
pression takes place both upwards
and downwards, as does the com-
plementary expansion during
playback. Then upward compression
improves the signal-to-noise ratio and
is responsible for the noise reduction.
The downward compression (and
later expansion) permits the enor-
mous dynamic range without overtax-
ing the recording medium. Not just
the high frequencies but the entire
audible spectrum is treated in the
processing, which is more drastic
than that of Dolby B and therefore
less compatible with playback sys-
tems not equipped with a decoder.

Earlier this year (March 1974) |
commented on possible disc noise-
reduction systems and expressed
concern about how low-frequency
noise (mold grain, etc.) could be
handled without reducing playing
time. One claim for the dbx technique
is that it potentially increases playing
time through downward compres-
sion. This proposition seems reason-
able enough. But whether it assumes
that low-frequency noise is kept to a
minimum by careful disc manufac-
ture, or suggeststhat dbx has chosen
the proper compression values to
take care of low-frequency problems,
| really don’t know.

At the Midwest Acoustics Confer-
ence, where the system was publicly
demonstrated for the first time, the
question of dbx-type disc encoding
came up for discussion by the techni-
cal panel. Since I'm sure the
panelists’ remarks will be of interest
to you, I'll attempt to paraphrase
them. Elmar Stetter, representing
Dolby Labs, said that his company
maintains an open mind on disc en-
coding, but seeks a more positive in-
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dication of consumer interest in such
technology. Bernard Jakobs of Shure
Brothers was obviously concerned
about new variables in disc recording
that might complicate the task of the
phono-cartridge designer. And John
Bittner, who heads a high-quality re-
cord mastering and pressing facility
in Phoenix, Arizona, struck a grimmer
note when he speculated that the av-
erage disc manufacturer, afforded a
“cushion’’ of noise reduction by a
dbx-type system, would simply relax
his quality-control standards com-
mensurately, and nothing in disc per-
formance would be gained.

As | recall, it was Joe Wells of RCA
who raised the most provocative
point: “Does the consumer really
want more dynamic range? Aren’t
there enough complaints already
about records that blast at you one
moment, and fall below the level of
room noise the next?”

Ultimately we'll all have to answer
Mr. Wells' question for ourselves.
Maybe, as was wistfully suggested, a
playback processor like the RG de-
vice, that lets the consumer dial in
exactly what he wants, is the final
solution. Meanwhile, if dbx should
turn up in your neighborhood during
the hi-fi show season, | urge you to
pay them a visit. Insist on hearing the
brass band recording that dbx has
produced privately; it's guaranteed to
stand your hair on end. A small west-
coast company called Klavier has al-
ready begun offering a few dbx discs,
but none of them that I've heard is
quite as dramatic in showing up the
capabilities of the system.

When will dbx discs be available
from Columbia, Deutsche Gram-
mophon, and RCA? As soon as all the
bargain-basement stereo systems in
the land have acquired the necessary
decoding electronics (perhaps $50
per channel to begin with). Maybe

even a little sooner. But, it looks like
dbx has an uphill fight from here.

Ambiphony. “Ambiphonics’ is a
term that has been used in England
and Europe to refer to the theory and
practice of reproducing ambience
(the acoustic environment of the re-
cording location), usually through
multi-channel techniques such as
quadraphonics. As a rule this type of
recording aims at presenting the per-
formers up between the two front
speakers, while the natural reverbera-
tion of the concert hall (or whatever)
surrounds the listener. This reverber-

The dbx system employs
linear compression and
expansion in a 2-to-1
ratio. All frequencies
are processed equally.

ation, states the theory, is more than
just second-hand sound bounced
from walls and ceiling. Correctly re-
produced, it defines for the listener’s
ears the actual space in which the
performance took place. Thus it can
presumably turn a small listening
room into a large auditorium, and
generally provide a wealth of aural
cues that bring the recorded version
several steps closer to reality.

In this country, a sharp distinction
is usually drawn between ambience
four-channel recordings and the
“surround-sound” productions that
group the performers roughly in a
circle, with you in the middle. And
there has been debate, sometimes ac-
rimonious, over which recording
technique is more valid, more excit-
ing, “‘purer,” etc.

| don’t want to get drawn into ar-
gument with back-to-front ping-pong
fanciers about the kind of four-
channel effect they favor. (Personally,
| can’t see that it does much more for
you than a pair of able-bodied kan-
garoos, each with a speaker strapped
to his back, could accomplish by
hopping around the room. But let that
pass. There's plenty of room for dif-
ferent preferences here.) However,
from my point of view, ambience re-
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THE EASIEST MONEY YOU’LL EVER MAKE...BELIEVE IT OR NOT! IT’S TRUE

"I MADE *35,000 IN JUST 1 DAY
AT HOME IN BED WITH THE FLU”

By simply putting m

successful money method

in action I’'m making thousands of dellars
every week whether | work or not...

| WILL QUICKLY TEACH ANY MAN OR WOMAN

MY PROVEN “EASY MONEY SECRET” OF
STARTING FROM SCRATCH AND MAKING A
FORTUNE PRACTICALLY OVERNIGHT!

every week.

OFFICIAL PROOF OF RESULTS
CERTIFIED NOTORIZED AND DOCUMENTED
LEGAL SWORN AFFIDAVIT:
TO WHOM IT MAY CONCERN :

As the Accountant for Unique Ideas, Inc., Mr. Ernie Tucker,

Pres., | attest to the fact that he earned Thirty Five Thousand
Dollars in a single day and presently averages in the thousands

% Personally I've always found him to be both a Successful and Honest Man._ g
% | Certify that all of these statements are true.

Certified Public Accountant’'s Name Available upon Reguest.
% Bank Reference: Chelsea National Bank
825 Seventh Ave.
Svices, New York, N.Y. 1001

Notary Public
Harry Shalita Dec. 3

9
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YOU DON'T NEED MONEY
TO MAKE MONEY

Obviously you were not born rich so
what? 85% of the men and women who
are rich today started with very little
money and had only average education,
so why not be honest with yourself and
stop using lame excuses, stand up and
face the fact that the only real
difference between you and thousands
of rich Americans is that they
discovered the right moves to make and
you did not!

YOU GET RICH MAKING
“THE RIGHT MOVES”

I've proven this to be true despite the
fact that | was born poor and barely
squeaked through high school. | still
made a fortune in just a short period by
making the right moves and I'll show
you exactly how | did it.

But why am 1 so anxious to reveal to
you my secret money making method?
Surely there's more to it than because |
enjoy helping others share in the rich
good life as | have but frankly | expect
to profit at least two hundred thousand
dollars, maybe more, from the
publishing of these ads in nationaily
famous magazines and newspapers.

STOP WASTING PRECIOUS YEARS

| should know, | wasted more good
years than | care to remember, before |
finally discovered the secret of making
money, | stayed up to my neck in debt,
bounced around from one eight hour
dead end job to another. Just working,
waiting and wishing for a great fortune
to fall in my lap. | got married, became
a proud father at a young age. | worked
in a toy factory for a short time and
peddled cosmetics from door to door,
but everything | tried my hands at failed
because | didn't know the right moves
to make. This only happened to me
twelve years ago. No doubt there are
mitllions who are suffering this
agonizing torment now.

REVEALING: THE RICH MAN’'S
SECRET MONEY MAKING METHOD
It's true that most rich persons keep
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their
themselves,
others, but fortunately | met several
unusually fair minded rich men who
were so impressed with my ambition to
get rich that they agreed to teach me
the secret money making techniques

money making secrets to
seldom sharing it with

that their many years of making
millions had taught them, providing |
would virtually work for them at least
one year. | eagerly jumped at the
opportunity to gain this valuable
knowiedge and said yes to their
generous proposition. So for one year |
listened and watched very closety, until
| learned from A to Z how these
financial wizards made thousands of
dollars every single day. I'll always be
most grateful to these men for teaching
me their fast and easy money making
secrets. It didn't even matter that | was
practically pennyless when | first put
these methods into action.

SUDDENLY IT STARTED
MAKING MONEY FOR ME

At first it was unbelievable ... | paid
off all my bills and my wealth
continued to multiply. Huge sums of
cash poured in so fast that | was forced
to employ a full time bookkeeper and
retain a corporation attorney, account-
ant and tax expert to help manage my
prosperous financlal affairs.

We had investments, property,
stocks, money in the bank and can
afford most anything we want. My
family and | enjoyed our wealth and
success. We were very proud of our
accomplishments and it was our secret
of making the right easy moves that
made it all happen.

THIS IS YOUR CHANCE
DON'T BLOW IT

It's a better chance than | had. If
you're really serious I'm willing to share
my secret. Surely | can afford to give it
to you free of charge, but | won't, why
should | give you something for
nothing? Instead I'm going to ask you
to send me ten dollars for sharing my
secret. What's more, | want you to
know that | intend to make a fair profit

My briefcase

from the information | mail you, why
not? If | can show you how to make
more money than you ever made in
your life why should you care if | make
a profit? Remember what I'm giving you
for only ten dollars cost me 12 years to
master. Even more important you get
certified and documented proof beyond
the slightest doubt that my method can
make a fortune, this is why | can offer
you the strongest legally binding

guarantee possible!! A guarantee so
incredible that you'll probably think it
sounds too good to be true.

AARNRARARARARARIAARARARARARIAARIEA

UNUSUAL $1000
GUARANTEE

IrAB AR PARARAANRARA S

This s a legal and binding
guarantee from me to you . The
information 1'll send you can
actually put thousands of doliars
in your pocket. But this is my
pledge to you, after just 10 days
if you don’t agree my secret
method is worth at least $1000.00
in cash to you (one hundred
times the ten doilars you pay)
send it back and I'!} rush a full
refund, including your 8¢ posi-
age. You take absolutely no-risk
—not even the price of a stamp.

GET READY TO GET RICH
Every single day my method can
bring you more cash. You'll never again
need to bcrrow, budget or ask anyone
for credit. You'll be proudly indepen-
dent. You can enjoy those luxuries

you've always dreamed about, but
never could afford. Sound impossible?
But it's not, you only need a serious
belief in my proven method, very smalt
capital and enough ambition to give ita
try. Remember '‘nothing ventured
nothing gained” and there's absolutely
no way you can lose.

JOIN THOUSANDS WHO ENJOY
THE RICH GOOD UFE:

Ed K. says: "l never earned ovet one
hundred dollars a week in my life until {
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thousands of dpllars to be deposited in my bank.

'ou| ‘seap) anbiun €61 ©

crammed with

AN HONEST NO NONSENSE WAY TO RICHES
IT ACTUALLY WORKS FOR YOU

No equipment to buy or lease, no hustling

your friends to buy junk merchandise and no
books br correspondence course required.

DEFINITELY NOT A CON GAME, FRANCHISE,
INVESTMENT SCHEME OR GIMMICK

made 2 thousand dollars the first
month using your money making
method. I'm gtad | took a chance.”
Sincerely, Ed K., N.Y. You can easily
learn what | taught him and now his
money worries are over, so why not
take advantage of this rewarding
opportunity. Any news of good fortune
travels fast, already thousands of just
average men and women have
benefited from my concept, you will
too. But | will not.promise you'll make
as much money as fast as | have, yet,
it's possible you'll make a lot more
even faster.

YOU CAN LIVE HIGH ON THE HOG
AND DO LESS WORK...

I'll show you how to stop breaking
your back to make ends meet and start
using your head to get easy riches. If
you're seriously fed up with being
treated like a hard working stiff while
others enjoy the rich good life, then
don't pass up this opportunity—you
risk absolutely nothing—not even the
price of a stamp.

MAKE THE RIGHT MOVE NOW
—--——---—--—1
RUSH ORDER COUPON
Ernie Tucker, Pres. ]
Unique ideas, Inc. Dept. PE-S
1674 Broadway
New York, N.Y. 10019

]
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| guarantee offer. | enclose $10. I

] Rush your proven easy money
method. | understand that it has Il

I been officially certified, notor-

§ ized and documented, If | don't i

| 2gree it can actually put $1000 or
more in my pocket within 10 days 1
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cording is intellectually more interest-
ing because it seems to be much
harder to do convincingly and
consistently. Rarely do | hear a sense
of space simulated realistically. Half
the time | can’t even make up my
mind about which are the front
speakers. So it was with keen antici-
pation that | recently accepted an in-
vitation from an outfit named Am-
biphon to audition their approach to
the problem.

Ambiphon’s goal for the past sev-
eral years has been to develop op-
timum techniques for ambience
four-channel recording. Evidently this
has invoived them in the design and
construction of an entire recording
system, from microphones right on
through to tape and tape recorder.
Everything they produce is on ‘“dis-
crete” four-track tape, which is re-
corded ‘‘straight” — no signal pro-
cessing such as Dolby, no gain riding
or limiting, no special adjustments
whatsoever except for careful mi-
crophone placement.

| listened to the Ambiphon efforts
with a growing sense of wonderment,
not only at the superb overall quality
of the recordings, but also at the per-
fection of the four-channel effect. For
practically the first time | was able to
wander freely in the listening area
without the sound field shifting to-
ward the nearest speaker. In fact,
standing with my back against the left
rear speaker upset the sonic perspec-
tive hardly at all. Despite this remark-
able stability, a sense of the recording
site’'s acoustics was always present,
sometimes vividly. Many of the re-
cordings were classical works on solo
piano, recorded in a room of about
the same size as that we were in.
These were realistic to say the least.
But what really hit home were some
tapes made in RCA’s huge Studio A.
The air around me — and around the
somewhat distant performers — just
seemed to sparkle with the presence
of a large, acoustically live space.
Another shocker was an abortive out-
door Dixieland concert in which a
gang of neighborhood kids (and au-
tomobiles!) got loose among the re-
cording microphones.

The Ambiphon project is a high-
minded enterprise, and because
these latter recordings are consid-
ered to lack intrinsic musical worth
they aren’t offered to consumers. But
the piano recordings are, at $19.95
each. (Of course, you'll need an
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open-reel 7%2-ips tape deck capahle
of four-channel playback to hear
them.) Twenty-five cents to Ambiphon
Records, Dept. J., P.O Box 341,
Kingsbridge Station, Bronx, NY
10463, brings a brochure which also
includes some more details on the re-
cording philosophy.

A talk with Mitchell Cotter,
Ambiphon's engineering consultant,
seemed to confirm some suspicions
about four-channel reproduction that
| had heard voiced before but had
frankly hoped weren't true. For one
thing, Cotter finds that deep, power-
ful low-bass capability in all four
speakers is crucial to ambience simu-
lation. | don't know if that means the
rear speakers must duplicate the out-
put of the front, but it tends toward
that conclusion. Secondly, since am-
bience recording is the capturing of a
sound field, you have to mike that
field as such. This means pulling the
microphones back from individual in-
struments so that they can get a per-
spective on the whole acoustical en-
vironment. The trouble is that, if the
big recording companies ever decide
to give Ambiphon’s techniques a try
(which is, of course, what | hope will
happen), they're likely to balk at this
condition, which runs precisely
counter to the trend of recent years.

Another thing that's bound to per-
plex the big record outfits is the total
lack of signal processing. The Am-
biphon people studiously avoid it and
anything else likely to affect phase at
any frequency. (They are, for exam-
ple, openly dubious about their tapes’
bearing up under conversion to the
current matrix systems for this
reason.) Well, fine, but how much hiss
does an uncompressed tape record-
ing made without Dolby have? The
latest of the Ambiphon tapes | heard
(second-generation masters) had
none! Claimed signal-to-noise ratio
for the whole recording system ap-
proaches 90 dB — a figure | can’t ab-
solutely verify, but who can argue
with a total absence of hiss at dis-
tances greater than a foot from any
speaker?

How this is achieved remains
Ambiphon’s secret for the moment.
But at no time was | led to believe that
the recorder employed anything other
than a rather standard 15-ips studio
format, with Y2-inch tape (Scotch 206,
in fact).

So this brings us full circle, back to
considerations of dynamic range and
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noise reduction. | hope the future in
these areas is as bright as the Am-
biphon developments seem to paint
it. Because, in my view, there is no
dynamic range better than the
dynamic range of the live perform-
ance, and no noise reducer like a re-
cording medium that has no noise to
begin with.

Postscript. Just before press time it
was learned that the Federal Com-
munications Commission has
granted Dolby Labs’ petition to permit
a 25-microsecond pre-emphasis to be
used with Dolby-encoded FM broad- .
casts. Previously a pre-emphasis
(high-frequency boost before trans-
mission) characteristic of 75 mi-
croseconds was the U.S. standard.
This is a much more severe boost,
and was, as the Dolby peoplie have
pointed out, often responsible for ex-
cessive limiting applied by FM sta-
tions to prevent illegal overmodula-
tion of the transmitter at high fre-
quencies.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>