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ly uiet One

The

SPECTRA SONICS audio control consoles are the quietest in the world.
That fact, of course, is well known How much quieter,
however, is not so well known because of the current
practice of some manufacturers to obscure, or even not
specify complete system noise performance

For example, all SPECTRA SONICS consoles are more

than 5'/z times quieter than Auditronics and Automated
Processes, more than 7 times quieter than Audio Designs and MCI, and more than 5'/2 times quieter than
just the preamplifier of Neve.* and more than 3 times
quieter than just the preamplifier of Harrison. **

For well in excess of 10 years. SPECTRA SONICS has
led the industry, world -wide, in noise performance and

has specified and guaranteed system noise
parameters.

Ask the man who owns one about noise and other

SPECTRA SONICS consoles are not just a "little bit"
quieter than the rest... typically over five times quieter!

No system noise specifications given.

system performance parameters.

If it

No meaningful system

}

noise specifications given.

Note: All noise data taken from manufacturer's published specifications.

isn't SPECTRA SONICS it isn't "state of the art"!
Dealer inquiries invited

770 Wall Avenue

6430 Sunset Blvd., Suite 1117
Hollywood, California 90028
(213) 461-4321

Ogden, Utah 84404
(801) 392 -7531
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In January we start off with a reexamination of the four -channel scene
-the broadcast, recording, and playback prognosis and report.

First -off. there is a report by Len
Feldman detailing the proposals before the FCC for broadcast standards.
He explains what they do and how,
and what stage the FCC is at, and
how a.m. stereo is likely to affect the
future of four-channel broadcasting.
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28

ELDRIDGE JOHNSON:
BUILDER OF TALKING MACHINES
Hazel Krantz

Peter Scheiber is a name known to
all in four-channel sound. He has con-

32

EDISON'S PARISIAN TRIUMPH

tributed an article on the current state
of SQ capability, exemplified by his
new professional SQ decoder.

35

THE BARK HEARD 'ROUND THE WORLD

Developments in qaudriphonics are
fast breaking, and we are sifting
through others that have come in to
round out this issue.
In addition, we will complete the
story started by Harold Lindsay in
this issue, bringing the Ampex involvement in audio tape recording
from its beginnings right up to the
present.

Coming in January in db,
Sound Engineering Magazine.
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ART DIRECTOR
In this re- creation by Art Director
Bob Laurie, we see the hand of Edison
passing his phonograph invention design to his assistant. It has been stated
by historians that Edison's inscription
"Kruesi, Make This" was probably
added some months later to the drawings by a history- conscious Edison. See
page 26 for the complete drawings.
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41,i)Calendar
JANUARY

Winter Consumer Electronics
Show, Las Vegas. Las Vegas
Convention Center /Las Vegas
Hilton. Contact: Mr. William
Glasgow, Show Manager, Consumer Electronics Shows, 1
IBM Plaza-Suite 3626, Chicago, Ill. 60611 (312) 3211020.
9- Recording Workshop, covering
Feb. 3 recording, record production,
and the business of music.
Contact: The Recording Workshop, Appalachia Sound Studio,
Rt. 8, Box 525, Chillicothe,
Ohio 45601. (614) 663 -2544.
"In16 -18 Management Seminar,
creasing Productivity in Manufacturing," New York City.
Contact: Heidi Kaplan, see be5 -8

low.
23 -25 Management Seminar.

Houston, Texas. Sponsored by New
York University. Contact: Ms.
Heidi E. Kaplan, Information
Services Manager, New York
Conference Management Center, 360 Lexington Ave., New
York, N.Y. 10017. (212) 9537262.
Workshop.
24 -27 Modular
VTR
Contact: Smith, Mattingly Productions, Ltd., 515 Kerby Hill
Rd., Oxon Hill, Md. 20022.
(301) 567 -9265. Workshop at
above address.

Accurate Sound
Audio Distributors
BTX Corporation
Clear -Com
Fidelipac
Ivie Electronics
J &R Music World
JBL
Leader Instrument Corporation
Lexicon
Magnefax
Orban /Parasound
Otani Corporation
Ramko Research
Recording Supply Co. .
SAE
Showco, Inc.
Shure Brothers
Signetics
SME Limited
Spectra Sonics

.
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34
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15
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Standard Tape Lab
Studer Revox
Tangent Systems
Tara Audio Sales Ltd..
TEAC Corp. of America
Technics by Panasonic .
Telex Communications
UREI
White Instruments
Yamaha International
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24
Cover 4
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7, 13
32
12

20
37

sales offices
THE SOUND ENGINEERING MAGAZINE

FEBRUARY

NYU Management Seminar,
"Increasing Productivity in
Manufacturing," Los Angeles,
Ca. Contact: Heidi E. Kaplan,
Dept. 14NR, New York Management Center, 360 Lexing-

6 -8

13 -15

-4111N.
Write to Dept 1846, SME Limited
Steyning, Sussex, BN43GY, England
Exclusive distributors for the U.S:
Shure Brothers Incorporated
222 Harney Avenue
Evanston, Illinois 60204
andin Canada:
A. C. Simmonds and Sons Ltd
975 Dillingham Road
Pickering Ontario, L1 W 3B2

14-16

13-15

15 -17

ton Ave., New York, N.Y.
10017. (212) 953 -7262.
NYU Management Seminar,
"Project Management for Engineers," San Francisco. Contact: See above.
Synergetic Seminar, Seattle,
Wa. Sea Tac Red Lion, 18740
Pacific Highway S. (206) 5221533 or contact: Synergetic
Audio Concepts, P.O, Box
1134, Tustin, Ca. 92680.
NYU Management Seminar,
"Management of New Technology Projects," Los Angeles.
Contact: See above.
Smith -Mattingly Workshop, "Electronic Editing," Smith -Mattingly Productions, 515 Kerby
Hill Rd., Oxon Hill, Md. 20022
(Washington, D.C. area) (301)
567 -9265.
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New York
1120 Old Country Rd.
Plainview, N.Y. 11803 516 -433 -6530

Roy McDonald Associates, Inc.

Dallas
Stemmons Tower West, Suite 714
Dallas, Texas 75207 214 -637 -2444
Denver
3540 South Poplar St.
Denver, Colo. 80237 303 -758 -3325

Houston
3130 Southwest Freeway
Houston, Tex. 77006 713- 529 -6711

Los Angeles
500 S. Virgil, Suite 360
213- 381 -6106

Los Angeles. Cal. 90020

Portland
2035 S. W. 58th Ave.
503- 292-8521

Portland, Ore. 97221
San Francisco

Suite 265, 5801 Christie Ave.
Emeryville, Cal. 94608 415 -653 -2122

From Otani for uncompromising recordists.
MX5050-2SHD designed for

peerless twoetrack quartereinch masters.
Iis an exception

of compact record-

ers. Specially designed for critical
professional applications from the
ground up. It leaves nothing to be desired. 68dB signal -to -noise and greater- than -60dB crosstalk. Variable speed
DC -servo capstan motor for less than
0.05% wow /flutter and ±7% pitch
control. + 19dBm headroom before
clipping. Motion sensing control logic.
Front panel edit and cue; stepless bias
adjustability; built -in test and cue osciallator; all front accessible. 600 ohm,
+ 4dBm or -10dBm fixed -level output
and XLR connectors. Remote controllability for all transport functions. In
short, it's a sheer professional master-

piece to produce desired 15 or 7-1/2
ips masters.
The performance and reliability
have been fully proven since its original
version was introduced in 1973, in
more than one thousand practical applications by broadcasters, studio recordists, audio- visual professionals and
musicians all over the world. For the full
story of this unique and compact professional machine, ask anyone who uses
it or get in contact with your nearest
Otani distributor.

Please send me details on
MX5050 -2SHD
Name
Company
Address

db
Electric Co., Ltd., 4-29-18 Minami Ogikubo. Sognami -ku, Tokyo 167, Japan

O.S.A-: Otani Corporation, 981 Industrial Road, San Carlos. California 94070

Cono imo. Noreco Manufacturing Co., Ltd., 100 Floral Parkway, Toronto, Ontario M6L 2C5

Circle 18 on Reader Service Card
www.americanradiohistory.com

calendar (cont.)
Midwest Film Conference.
Marriott O'Hare Hotel, Chicago, Ill. Contact: 10th Annual Midwest Film Conference, P.O. Box 1665, Evanston,
III. 60204.
22 -24 Synergetic Audio Seminar, Holiday Inn, 1101 Shoreway Dr.,
Belmont, Ca. 94002. (415) 8460550 or contact: See above.
27- NYU Management Seminar,
Mar 1 "Effective Communications for
Engineers," Chicago, Ill. Contact: See above.
28- A.E.S. Convention, Hamburg,
Mar 3 Germany, Congress Center.
Contact: A.E.S., 60 E. 42nd
St., New York, N.Y. 10017,
(212) 661 -2355 or Dr. Joerg
Sennheiser, Sennheiser Electronic KG, Postfach 3002.
Wedemark 2, Germany.
17 -19

Now
small
users
can have
big
system
Delta -T

quality
...atan
affordable
.

:

#.-

;4! T^ rtiss$

price

MARCH
1

-5

:_

NYU Management Seminar,
"Managerial Skills for the Developing Manager," New York
City. Contact: Heidi E. Kaplan, Dept. 14NR, New York
Management Center, 360 Lexington Ave., New York, N.Y.
10017. (212) 953 -7262.
15 -17 Smith -Mattingly Seminar,
"Multi- Camera."
Smith -Mattingly Productions, 515 Kerby
Hill Rd., Oxon Hill, Md.
20022. (301) 567 -9265.
17 -19 Intercollegiate Broadcasting
System Convention. Biltmore
Hotel, New York City. Contact: Convention Committee,
c/o IBS, P.O. Box 592, Vails
Gate, N.Y. 12584. (914) 5656710.
1

Announcing
the new, low -cost Delta -T
MODEL 92
digital time delay system
Delta -T system for small installations as well as big.
for smaller churches,
school auditoriums, hotels, theatres, clubs
any facility with a sound
reinforcement system requiring multiple loudspeaker synchronization. It
can also be used by recording studios for doubling and echo send.
Wherever you install the Model 92, you can do it with confidence
At a price competitive with even run -of- the -mill systems, the new Model 92
delivers the same unsurpassed audio quality and performance reliability that
have made Delta -T the standard of the industry. Noise and distortion are
held to less than 0.1%. Dynamic range is better than 90 dB. Signal delays
are selectable to 120 ms.
Get full details now on this exciting new Delta -T and how it can
satisfy your requirements for quality time delay.

Now there's

a

Hobby Electronics Fair, Anaheim Convention Center, Anaheim, Ca. Contact: A. Kozlov,
222 W. Adams St., Chicago,
Ill. 60606. (312) 263 -4866.

'1%4;.:

-3

It's our new Model 92. And it is expressly designed

60 Turner Street, Waltham, MA 02154
(6171891 -6790

exicon

Export agent Gotham Export Corporation 711 Washington Street New York New York 10014
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Copies of db
Copies of all issues of db-The
Sound Engineering Magazine starting with the November 1967 issue
are now available on 35 mm. microfilm. For further information or to
place your order please write directly to:

University Microfilm, Inc.
300 North Zeeb Road
Ann Arbor, Michigan 48106

The lE-30k Audio Analysis
System from IVIE
octave Spectrum Analyzer
Full- octave Spectrum Analyzer
Precision Sound Level Meter
True RMS AC Voltmeter
1r'3-

RT60

(Reverberation)

THD (Harmonic Distortion)*
For the first time, a real time analyzer and
precision sound level meter have been
combined into a portable audio analyzer
"system" with features and accuracies
rivaling the best laboratory instruments
available.
The fully digital IE -30A comes standard with a
precision laboratory microphone calibrated in
dB -SPL and remoteable up to several
hundred feet, a test probe with three
precision attenuator settings for calibrated
dBNV measurements (true rms, average or
peak), nickel cadmium batteries with charger,
and a hard shell, foam lined travel case.
'Using optional accessories

Other features include selectable detector
responses, gated mode operation for
measurement of reflections and time delay
events, dual involatile memories that store or
accumulate data that can be recalled to the
IE -30A display up to weeks later.
The IE -30A was designed to accommodate
an inexpensive new family of optional
accessories. The IE -17A measures RT
(reverberation time) in 1 /3- octave bands up
to 99.99 seconds with 10 millisecond
resolution. The IE -15A measures total
harmonic distortion (THD) to less than .01%.

SPEC BRIEFS
1.3 octave or lull octave bands 30 filters on ISO centers
25Hz to 20KHz.
Highly selective three pole -pair filters exceed ANSI
S1,11 -1966 Class III. B.S. 2475-1964. DIN 45652. and

IEC2551966.

octave display weighted A. C or Flat.
LED array 30x 16. Resolutions of 1. 2 or 3 dB for display
ranges up to 45dB.
Precision SLM has Fast. Slow. Impulse or Peak
responses with A. C or Flat filter weightings.
4 digit 0. 1dB resolution readout with display hold mode.
Meets requirements of:
ANSI Si 4 -1971 TYPE SIA. S1C,BS 4197-1967
DIN 45633 B1.1, B1.2 (Impulse) IEC 179 -1973.
30 )0 149 dB SPL re 2001IMz.
Microphone is omnidirectional condenser Type
(Precision). Flat 10Hz to 20KHz
Signal outputs for recorders. oscilloscope displays and
voice pnnts.
113

1

IVIE ELECTRONICS. INC.
500 West 1200 South
Orem. Utah 84057
(801) 224 -1800
TELEX or TWX 910-971 -5884

000
a

aa1

-

------...--.y.

--..N--..-.- --....
31

63

S

250500

25

-

Ih

4.1(

Cal your nearest Ivie representative fcr further Information:
AIIMIIe, GA
1404: 458-3616

OARUSTÉDTER ASSOC
(315)638 -1261
Boston, MA
V F SALES
161f7) 223p7 -6544

PAPPAS AND ASSOC
1312, 685.2338

Cleveland. ON

PARENT COMPANY

12161725 -8871

Dallas, TX
WYBORNY SALES
12141 348 -9657
Denver, CO
H P MARKETING
1303) 794-8367
De. Moines. IA
THE BEAMS COMPANY
1515)

225.1148

Detroit, MI
F SALES
1313145.38720

V

SALES

(713( 772 -0961
Kansas City. KA
THE BEAMS COMPANY

1913)631.3000
Los Angeles, CA

MARSHANK SALE'
12131 559 -2591

Miami, FL
WORLD WIDE PRODUCTS
(305) 754.5475
MMnn apolb. MN
KODO ASSOC
(6121881 .1255
New York, NY
ADELMAN PIN2
19141423 -4747
Phoenix, AZ
MARSHANK SALES
16021

9499443
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Portland. OR
EARL 8 BROWN
15031 245-2283
St, Lours. MO
THE BEAMS COMPANY
13141569.1060
San Francisco. CA
MAC PHERSON SALES

937.1482
Seattle, WA

1415)

EARL 8 BROWN
(2061

2841121

WQon,
DC
ASSOC.
SPHERE

471-7E87
Ca4Kny. Alberta
ES
ON INDUSTRIES
17031

4031 27E -9E21

Toronto, Ontario

THORVIN ELECTRONICS
14161274 -1573

Montreal, Ouabec
AUDESCO ELECTRONICS
1514)

286.4122

1646

PATRICK S FINNEGAN

Broadcast Sound

57,950!
Headroom Problems
Audio has many important factors
which contribute to its fidelity. One
that is receiving more attention these
days is called headroom. The term has
been known for some time; perhaps
the reason it received less attention in
the past may be due to the fact it is
essentially a design function rather
than an operational one. But it can
very easily become an operational
problem that will militate against the
audio signal's fidelity. This month we
will discuss the headroom factor and
some of the ways it can affect the
operational views.
THE SIGNAL
Z,

,2:

._,

,_.

ft.
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tangent
3216
Tangent proudly
announces the 3216, an
exciting and versatile
professional console!
Boasting a clean, transparent sound, the 3216
offers expansive

flexibility

and powerful
equalization.
And the 3216 has the
same silent operation as
the other Tangent

consoles hailed

as

"astonishingly quiet"
by Modern Recording!
Call or write today for
complete information.

O

'angenT
musical

engineering

2810 mouth 24th street
phoen,x, arizona

602-267-0853

86034

co

To understand how headroom can
become a problem in a broadcasting
station, we need to take a look at the
program audio signal and the problem
of accurate measurements. The program audio signal that passes through
the system is composed of a constantly changing variety of complex
waveforms, essentially a.c. in nature.
These waveforms represent the various sounds which have been picked up
by microphones somewhere down the
line and have been blended and mixed
into what is the program presently
passing through the system. Not only
do these waveforms constantly change
shape, but there is little repetition. the
peak -to- average value is constantly
changing. (These have very little
similarity to the sine waves with
which we test out the system.) The
audio system must faithfully pass
these waveforms without distortion.
MEASUREMENT PROBLEMS
Measurement of the program audio
is somewhat difficult, especially when
we need a reasonable degree of accuracy in the measurement. The regular a.c. voltmeter will measure power
line signals, for example, but it can't
cope with audio at all because it
doesn't have the necessary bandwidth. The audio voltmeter can measure audio sine waves accurately, but
it can't deal with the program audio
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waveforms; this meter will measure
program audio after a fashion, but the
meter hand will vibrate badly and
there will be large overshoots on signal peaks- certainly not obtaining an
accurate measurement.
A number of years ago. the vu
meter was developed specifically for
the measurement of program audio.
This meter has several forms of compensation incorporated within it that
overcome the vibration and overshoot
problems, but these same compensations also make the vu meter a quasi peak indicating device. It will indicate program signal peaks, but not this
true peaks. Where audio sine waves
are concerned, the vu meter and the
audio voltmeter will produce correct
indications. The problem is with the
program audio peaks.
Although a sine wave does not conform in many ways to a program signal, it is the best signal available to
set up, adjust, and measure the system. Difficulties can arise when the
engineer doesn't realize that the true
peaks in the program signal can be

Figure 1. True program peaks must not
drive any amplifier stage into the
non -linear part (distortion area) of its
input /output curve.
PEAKS CLIPPED
AND DISTORTED

LINEAR
REGION

i

Now you can have something in common
with FM stations.ThisTechnics tuntable

Intrcdicing Technics SL1000MKI1. The advanced player
system with the orofessoul direct -drive system of the
Technics SP- 10W<II.
Fs expensive. 3ecouse the combination of

materials, craft3nanship id technology s rare. And,
t.ntil now, unavailable. L le the obsidian lava base.
One cf the highes dersity materials known to man.
Ard one of the Pest so utions knowr to feedback.
Or the wc-Id's fief n trogen- hardened titanium
tonearm. The same igid -itanium nitride developed
fo- aerospace. Is less -han 85% the weight of
aluminum. With far be-ter vibration charcc eristics.
Another ispressive achievemeit in tonearm
design is the oh-a- sensitive_ suspensicn. Five ruby ball
bea-incs in foul anti -shock pivots. With one -'ifth the
friction of con.entioncl ball bearings. And with
Te_Fn cs unique vanable damping You car customtune tie tonearm tc virtuclly any ccrtridge
The heart of the SL- 1)00MKII is the cuartz- locked
direct -drive sys-em of t-te 3P- 10MKII. The system used
by many of America's eading classi =al FM stations.
3ecouse of its Lnsurpa: sec accuracy, unrivaled torque

and incredibly fcst s-op /start action- And yo.i can tu-n
on this performance from your lister mg posi ion. Wrh
Technics black box remote control.
'

A uniq..e combinat on
of technology for the and oph le who demands
the ultimate in turrtable perfornarce. Compare
specifications and yo.i II see wny there's no
comparison 'or Tech iics S.1CC'OMIKI
MOTOR: 3ruslless CC motor. q_a-tz phase locked
servo circuit. TOROLE: 5.2 lbs. in. ET*RFING -IME: 0.25
sec. (25° rotation), to 331 rpm. BRAKING -IME: 0.3
sec. (30° rotation), from 23'/_= rpm. L»D
FLJC- UATION: 0% up to 4.3 bs in SPEED DRIFT:
±0 002 %. WOW AND RJTTER 0.0;5% YYRME (JIS
Technics

SL- 1COOMKII

C5521). RUMBLE:

-73

dB (DIN t3. TO JEARM TYPE:

`/crioble dyrarric damping universe = RICTION: 5 mg.
(lateral and verliccl) EFFECTIJE N.A %: 22 gm. with 6.5
gn. cartridge and 25 gm. trackirg force.
.

1

CE: S1,20C.'
Technics S ..10CC'MKI A ra -e combination of
audio technology. A new standard cf audio
excel ence.
'Tethn cs recommNnjed plc ?. but o:tuo net), :,-, < vdl be set by aealer.

SUGGESTED RETAIL

PR

.

Technics Prcfassional Series
by Panasonic
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Para
-Power
(Parametric
Equalizers by SAE)

7

AMPLIFIER
DISTORTS

HEADROOM:

VU METER

PEAK
INDICATOR

STANDARD
PROGRAM

LEVEL

Figure 2. System headroom is the
region above the signal peaks, as
measured on the vu meter, and the
point at which an amplifier goes into
distortion.

SAE has long been involved
in the field of tone equalization.
From our pioneering efforts
in variable turn over tone
controls to our more recent
advancements in graphic
equalizers, we have continually
searched for and developed
more flexible and responsive
tone networks. From these
efforts comes a new powerful
tool in tone equalization
the Parametric Equalizer.
Now you have the power of
precise control.
Our 2800 Dual Four -Band
and 1800 Dual Two -Band Para metrics offer you controls that
not only cut and boost, but also
vary the bandwidth and tune
the center frequency of any
segment of the audio range.
With this unique flexibility,
any problem can be overcome
precisely, and any effect
created precisely.
With either of these equalizers,
you have the power to correct
any listening environment or
overcome any listening problems that you are faced with.
Whether you need a third
octave notch filter, tailored
bandwidth to resurrect a
vocalist, or a tailored cut to
bury an overbearing bass, the
control flexibility of Parametric Equalizers can fill these
needs and many more. And of
course, as with all SAE products, they offer the highest
in sonic performance and

-

A

quality of construction.

from 8 to 12 dB higher than the peaks
that are being indicated on the vu
meter with program or the sine wave
tones with which the system was set
up. A similar problem is experienced
at the modulation monitor. The modulation meter has similar characteristics to those of the vu meter; it can't
indicate true modulation peaks either!
That is the reason an electronic peak
modulation indicator must also he
used.

DESIGN PROBLELMS
Amplifiers and other audio units
for broadcast work are designed to
handle the generally industry- accepted
standard input /output levels. These
are the signal levels which will be
used in the setup at the station with
sine wave tone, and the level at which
the program peaks will be adjusted on
vu meters. If a particular unit, for example, is designed for a standard input level of +8 dB, the designer will
consider this as a true peak input
level of about 20 dB and will design
the unit to handle that input.
The designer will have many factors to consider, but one factor is that
at each stage the equipment must be
designed to handle the program peaks
easily and without distortion. Each
stage then will be designed to operate
at the center of the straight line portion of its input /output curve and
with enough reserve so that the signal
positive peaks will not drive the stage

P.O. Box 60271

Terminal Annex, Los Angeles,

90060

SYSTEM DESIGN
Once we begin to assemble audio
units into a broadcast or recording
studio system, we become system designers and headroom now becomes
our problem. Although the equipment
designer has incorporated adequate
headroom into the units themselves.
erroneously connecting up and operating these units in the system can
undo all the headroom provided.
We can define headroom in the system as the region between the standard
signal level, as indicated by the vu
meter (on either tone or program
peaks) and the point where the amplifier or system goes into distortion.
It is essentially based upon the signal
levels that are chosen to distribute the
audio throughout the system.
Since the units are designed around
industry standard levels, similar levels
should be chosen as the station standard. If a higher level than the industry standard is chosen, this will
reduce the headroom. How much will
depend upon how much headroom
each of the units has in it already.
On the other hand, lower than standard levels will reduce the signal -tonoise ratio of the system: how much
depends upon the system's noise factor.

MEASUREMENT
It isn't too difficult to measure headroom in the system or in a particular amplifier. There is only one precaution to keep in mind; protect the
system's vu meters against the higher
tone levels of the test. To show how
this is done. assume you have an amplifier on the bench and wish to measure its headroom. Set it up with the
normal standard signal level that it
gets in the system, that is, with sine
wave tone. Measure the signal out
of the amplifier with an audio volt-

NORMAL
AMPLITUDE

AMPLITUDE

BUT DISTORTED

NORMAL

CA

the positive peak. He must also beconcerned that the negative peaks will
not drive the stage into the lower
bend of the curve nor into cut -off, as
this will distort and clip the negative
peaks.

HIGH

For Complete Information Write:

Scientific Audio Electronics, Inc.

into the upper curved portion or into
saturation -this would distort or clip

AUDIO AMPLIFIER
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Figure 3. Be
careful of audio
units which have
the gain control
behind the first
stage; the input
signal can
overload the first
stage.

A JBL MONITOR KNOWS ITS PLACE.
A studio monitor is only a tool. It is not
supposed to enhance, add to, subtract from,
or in any way modify sound.
That's your job.
What a studio monitor is supposed to do
is tell you precisely what's on tape. Because
you have to know everything that's there.
And everything that isn't. Before it's too late.
That's why JBL monitors are in thousands

of recording and broadcast studios around
the world. In fact, according to the Recording
Institute of America, JBL's were used to make
30 of last year's top 50 albums.
A JBL monitor plays what it's told. Nothing
more. Nothing less. If that sounds good to
you, contact your nearest JBL Professional
Products Studio Equipment Supplier.
And put a JBL monitor in your place.

The 4301: Our newest 2 -way monitor. Compact and efficient, for small broadcast control
rooms. and home sti.dios. $168.
The 4311: The most popular monitor going A
compact, full -range 3 -way. 5333.
The 4315: An ultra -shallow 4 -way, for maximum
sound in minimum space. $783.
IBL studio monitors come in three other
models, too. All fully compatible for accura -e
cross referencing.

lames

B.

c.

JBL
GET (TALL.

Professional Division. 8500 Balboa 3oulevaid. Vorthridpc. California 9137o
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overload stages
before the signal
gets to the
deficient circuit.
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A. FIDELIPAC

WOW &
FLUTTER METER.

meter and terminate the amplifier.
Now measure the distortion level.
Without making any adjustments to
the amplifier, increase the signal from
the generator 10 dB and again measure the distortion.
If the distortion increases, the amplifier does not have enough headroom. If there is no increase and you
wish to know exactly how much headroom is available, increase the input
signal again. Do this until the measured distortion begins to increase.
The difference between the standard
level and this high level is the headroom in dB. You can measure the
system in the same manner. But go
through and switch out or disconnect
all the vu meters to prevent damage
from the high level audio tones.

than 5350.00 you can have a
portable. solid -state instrument that
quickly and accurately measures the
wow. flutter and dritt characteristics of
any sound reproducing device
cartridge or reel -to -reel tape recorder. turntable, film chain, etc. It's
easily connected fo your equipment
and features a standard phone output jack for oscilloscope connection
as well as a self contained switchable
weighting filter. With its internal precision 3.150 Hz reference oscillator and
its complete immunity to EMI and RFI,
Fidelipac's Model 65 -390 Wow and
Flutter Meter is truly indispensable for
your test bench or studio.
For less

.

.

.

For more information.

contact Fidelipac or your local
Fidelipac distributor.

RETRAIN by
-----

f IDELIPAC°
109 Gaither Drive

Mt. Laurel,

NJ

08057

(609)235.3511

C

'Trademark
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OPERATIONAL PROBLEMS
Signal levels throughout the system should be controlled by fixed
pads at any point where a unit must
operate with its gain control much
less than half open. Although there
are other operational reasons for doing this, headroom problems can also
crop up. This can happen if the particular amplifier or unit has the gain
control located behind the first stage,
internally. Some units are designed
this way for various reasons, so the
first stage must have correct input
levels from the source. If the input
signal is too high, the gain control
may be able to reduce the amplifier
output level to normal, but the input
stage headroom may be gone and the
stage is already in the distortion area.
It is important that the system designer know something about the particular units which are incorporated
into the system. In the case just mentioned, the driving amplifier must
have its gain control changed to lower
the input to this amplifier -but then
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it may have control problems. If it
can't handle that too well, a matching
loss pad should be inserted between
the two units.
EQUALIZERS
The use and adjustment of equalizers must be done with care or headroom can be lost in certain areas of
the system. Equalizers are sometimes
used to create special effects, but
more commonly they are used to correct a system's deficiencies.
When special effects are desired,
the normal signal level will be boosted
in certain areas of the bandpass so
that the resulting amplitude is that of
the original signal, plus the boost.
The boost at these frequencies in the
bandpass can overload stages or amplifiers which follow the equalizer.
The amount of distortion and its byproducts may lose more in overall
signal quality than is gained by the
attempted special effects.
DEFICIENT BANDPASS
Circuits that have deficiencies in
the bandpass will often require the
use of equalizers to compensate for
this. A high frequency rolloff in one
circuit, for example, is complemented
by the rising high frequency curve of
the equalizer. The overall curve is
then a flat response. The use of the
equalizer in this manner will create
no problems as far as headroom is
concerned
long as the equalizer
is used after the deficient circuit. The
actual signals present in the equalized
area are very low before they get to
the equalizer.
When the boost is made ahead of
the deficiency, that is, there is pre equalization of the audio signal, the
signal is boosted in the same way as
when done for special effects and the

-as

the quality defies comparison...
the price invites it

From now on you don't have to pay more money to get Studer quality. The new Studer A80/RC
two -channel recorder costs the same as or less than two of the other three popular names.
It sounds unbelievable. And it is the most perfect machine you can buy for any two- channel
application you can think of.
Because nothing but a machine created by Willi Studer records, plays, handles, and lasts like a
machine created by Willi Studer.
Now you have a choice: you can pay less for an A80/RC and get more tape recorder, or pay more
for another brand and get less tape recorder.
Visit Studer for a hands -on experience with the ASO/RC or for fur information. call

R E1/OX
Studer Revox Amen

a.

Inc.. 1819 Broadway. Nashville, Tennessee 37203

/

(615) 329 -9576
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In Canada: Studer Revox Canada. Ltd.
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Our New
539 Roan

POSITIVE
PEAK
NOW

NORMAL
POINT

Equalizer
EQ

Figure 5. Detective components can
shift the stage bias and its operating
point up for down) its input /output
curve and produca distortion.

hang ups.

Our Model 539 is a new advanced -performance version of
our popular 529 attenuate only room equalizer. Using the
most current filter technology and integrated circuitry, it is
now the most quiet, most powerful, smoothest combining
equalizer of its kind today. The new 539 is also surprisingly
low priced (under $700.00). Each of its 27 Y3- octave filters
provides 15 dB of attenuation to adjust for the desired
response curve. Filters combine smoothly for minimum ripple and phase shift. Continuously tunable "band end" cut -off
filters attenuate 12 dB per octave, with the hi-cut filter
switchable to 6 dB /octave. Internal amplifiers furnish up to
20 dB of make -up gain. Completely self contained with built in power supply. Security cover optional.
So, up and away with RD hang ups. See your UREI
dealer today.

Or

so

800M

'

.

......

539

EQUALIZER

boosted signal can overload amplifiers
that follow the boost. There are many
cases where pre -equalization is done,
but always keep in mind that the
stages which follow must be able to
pass this boosted signal without dis-

tortion.
COMPONENTS
Even though the system is correctly
set up and properly adjusted for good
headroom, components, transistors or
power supplies in particular units may
age, weaken, or become defective.
These effects can change the operating
position of a particular stage so that
instead of being in the center of its
input /output curve, it is now moved
up or down the curve. This would
to be lost on
either the positive or negative peak,
depending upon the direction in which
the shift has taken place.
In another situation, a power supply component may alter so that the
voltage to a stage has changed to a
lower value. Although this changes
the stage parameters, all may have
changed in the same direction and the
stage may still be linear-except that
it cannot accept the same amount of
input signal. Even the normal input
signal may drive both the positive and
negative peaks into clipping, and severe distortion result. This stage has
lost headroom on both sides of the
cause the headroom

signal.
.hF

Uli
8460 San Fernando Road
Sun Valley, California 91352 (213) 767 -1000
N

\

OPERATING,

Exclusive export agent: Gotham Export Corporation, New York
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SUMMARY
Headroom is an important factor in
high fidelity audio. When the system
has a poor headroom factor, this will
he manifested by various forms of
higher distortion. Besides original
equipment design, headroom depends
upon system design and signal levels.
However, when all is set up and going along well, some component in an
amplifier can become defective and
undo all our efforts.

Technics wants you to see

what other speakers
don t let you hear.

Look at the waveforms. Technics har.
f ieved phase linearity as well as
wide frequency response. And that
means we've achieved state of the
art in high fidelity: virtually a mirrcr
image 01 music as it was origina ly
played. We call it waveform ficelity
Julien Hirsch, in June Popular
Electronics, calls the Technics linear
Phase SB -6000A ':..one of the better
sacndin; speaker systems we have
heard in a long time:'
How did we do it? First by
ac

that compensates for the tine delays
caused by the wide range of
frequencies in all music. V./bile
simultaneously compensating for
the ciffer ?nt acoustics of the
woofer, midrange and tweeter. Anc
finally by aligning each dr ver unit
in 11-e optimum acoustic pcsition for
precise linearity.
It's lot of complicated engineering.
but it a I adds up to something very
simple. Music as it was originally
payed. Nothing more, nothing less.
Ard that's a lot.
Listen to Technics Linear Phase
I

1

Live Piano-Waver MM.

conducting eihaustive amplitude/
phase studies in acoustically perfect
et-ambers before designing and
ma-nifacturing each of the wide
frequency /low distortion driver.
Then by developing a unique new
phase- controlled crossover network

SB-7000A, SB -60004 and SE-5001A.

They're now available for
deiaonstra ion at selected audio
dealers for w.ery selective ears.
=

Piano Waveform
reproduced by SB- 7160A.

Technics

by Panasonic
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Faithful Reproduction
This is a perennial topic. Only the
details change. Back in the days when
radio and the phonograph were battling over which of them would take
over the home entertainment market
-there being no television or tape in
the picture -the main thing seemed
to be frequency response; how much
of the audible frequency range could
the system reproduce?
If all the frequencies present in the
original sound were also present in
proper proportion in the reproduced
sound, that would be faithful reproduction, wouldn't it? It seemed logical. What else is there to sound, beside acoustic vibrations of different
frequencies? Today. such a question
may seem naive. In those days, it
would have seemed redundant, or rhetorical.
But after the advent of talking pictures, the motion picture industry ran

head on into something called intermodulation distortion. This showed
that true reproduction is not merely
a question of making sure that all the
frequencies are present in the correct
proportions, but also of making sure
that frequencies foreign to the original performance do not creep in. We
became conscious of distortion and
noise.
Reproduction was still what we
then called monaural. This term was
used because we were aware of binaural reproduction: as early as a
Paris exposition in the nineteenth century, binaural reproduction, or at
least transmission, had been demonstrated. with a realism that those who
heard it would never forget, we have
been told. So in contrast to that experiment so far in advance of its time.
what we commonly heard was called
monaural-not that we listened with

122 10 All NEW Technics

professional audio products

RESEARCH!

in stock at RAMKO
nits

Just introduced! Turntables. reel to
reel recorders. portable and fixed
cassette R P units, power amps.
parametric equalizers, tuners
and speakers.
The RS1500 reel to reel recorder that
outperforms anything in its class A new
turntable, SL -1500 MK2, designed specifically
for the broadcaster. A new portable cassette
unit that gives the best portable reel to reel

a

run for their rnorney. Power arnpllhers.

parametric equalizers and a series of studio
monitor speakers that will astound you with
their amazingly faithful reproduction.
Panasonic pulled out all stops on their
research and development program for this
series. Undoubtably, with the performance.
iality, and reasonable prices exhibited by
audio gear the "Technics" name will be a
major consideration in your future
purchasing decisions.
Whatever your needs. RAMKO RESEARCH
offers a full line of the highest quality audio
equipment available. Turntables, Tape
Cartridge machines, a wide variety of
distribution, mic, line, power and turntable
preamps. Cassette record /play units & reel
to reel recorders. And of course the most
advanced broadcast consoles in the industry.
If it's for the studio we have it.
Write or call collect today for our newest
catalog and further information on the all new
Technics "Professional series" audio equipment. You'll be dollars and performance ahead.

RAMKO RESEARCH

11355 "A" Folsom Blvd.
Rancho Cordova, Calif. 95670
(916) 635-3600
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only one ear, which is what the word
"monaural" literally means, but that
we had only one channel of sound.
The early binaural experiment provided the basic realism that was to be
repeated later with stereo. Stereophonic, to give it its full name. literally means "solid sound," or sound
with depth and perspective.
To be strictly correct, binaural relates to how we listen to stereophonic
sound. The earliest efforts at stereophonic sound for general public enjoyment were presented by the movies. Disney's Fantasia put loudspeakers all around the theater. to heighten
the illusion that could be conveyed
to the audience. But in the strict sense
of the word, it was stereophonic
sound.
Actually, nothing in the word
"stereophonic" says anything about
two channels. So I'm not quite sure
why, when extra channels were added to make what has now been
called quadriphonie. this mode of
making a distinction was chosen. The
erroneous implication many seem to
derive from it is that stereo means
"two-channel."
But this didn't start to be a discussion of semantics, although it is sometimes difficult to get far without digressing into what words mean. During the transition from mono to
stereo, with however many channels,
and however those channels are used,
another idealized theory has been promoted, either explicitly or implicitly.
This is the notion that "perfect" reproduction duplicates exactly the
sound field around the listener's head
that he would have experienced during the original performance. Of
course, this is a far cry from the corresponding notion of halt a century
ago, that what we needed was the
complete frequency spectrum, no
more, no less.
HOW WE HEAR
So again we ask, is that the true

-

ideal? The answer to this is important,
if we. are to put 4- channel sound
whatever we call it-into perspective
against what has gone before. Sometimes it is instructive to think about
how we hear and perceive more everyday things than reproduced sound.

ÌáCÍ'

10 most common
I the
nuisances in PA can be cured.

permanently. instantly.

These 10 problem solvers in your toolbox are like 10 new tricks up your sleeve. Or 10 hours
of saved time. Or money in the bank. They tailor the sound, match the lines, smooth out the
peaks, fill in the valleys, make molehills out of troubleshooting mountains. Snap one in. Out
go the hassles. Without soldering, or splicing, or internal equipment modifications:

plum=

pInput Overload

Phasing
Low -Frequency
Noise
High -Frequency
Noise
Lack of Presence
Sibilance
Line Level
to Mic input
Matching/
Bridging/Isolating
Troubleshootin

Microphone Attenuator prevents input overload.
Ideal where very strong signals are applied to a microphone input.

A15PR

Phase Reverser reverses the phase of a balanced line without modification of equipment.

A15HP

High Pass Filter provides a low- frequency microphone cutoff to reduce
unwanted low- frequency noises and proximity effect.

A15LP

Low Pass Filter provides high- frequency cutoff to reduce objectionable
high- frequency noises.

Al 5PA

Presence Adapter adds voice -range intelligibility and extra brilliance.

A15RS

Response Shaper provides excellent sibilance filtering; flattens microphone response.

A15LA

to line level input.

A15BT

Bridging Transformer, a balanced unit, matches balanced or unbalanced
devices of different impedances.

Al TG

Microphone
Impedance
Matching
Shown Actual Size: 114mm
19mm (3/4 in.) diameter.

Al 5A

A95 and
A97
(41/2

Line Input Adapter converts balanced low- impedance microphone input

-

Tone Generator produces a continuous 700 Hz low- impedance microphone level signal
extremely useful in setting -up and troubleshooting lines.

Helps check levels, connections, mixer inputs, and cables. Allows one
man to do the work of two!
Series Line Transformers make it possible to connect low- impedance
lines to mid- and high- impedance inputs (or vice -versa). Completely reversible. Solves problems of excessive high- frequency loss and objectionable hum.

in.) long x

Send for the free Shure brochure, AL280F

H

SHUR

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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theory and practice (cont.)
field -where do you want it recreated? In which kind of room? As
soon as you ask that, you realize that
the original sound field was itself in
a room, or auditorium, that had its
own characteristics. Do you want to

believe you are actually in that audi-

torium?
That was one thing the original
binaural listening experiments were
very successful in achieving. But unfortunately, that kind of realism can
be achieved only with headphones or
the equivalent so that the sound for
each ear is very precisely conveyed
to, and limited to, that ear.
And if you think that success is to
be achieved by this method, so let us
get the most comfortable headphones
we can find, that method is not perfect, even supposing the headphones
are. You see, it assumes that you will
hold your head absolutely still!
Of course, in your everyday listening experience, you do not hold your
head as in a vice. You move it, for
various purposes. And you are accustomed to the fact that the sound you
hear changes when you move your
head because your ears happen to be

BTX new

chronizer

a

attached to your head. The sound

changes, but your impression of it is
interpreted as coming from objects
that do not move along with your
head but are stationary in their relative positions, or are moving independently.
When you are wearing headphones,
the sound piped into your ears by the
binaural system is picked up by binaural microphones that simulate the
position of a listener who does sit
absolutely still. While you move your
head with the headphones on, the
dummy listener with the mics in his
head does not move his head through
some servo- mechanism connected to
your head movement so you get the
correct illusion. His head just sits
there.
So moving your head, while listening binaurally, creates an unnatural
illusion as if the whole sound field
moves with your head, instead of
your head moving within the sound
field, in its normal fashion. Whether
they realize it or not, that is why most
people reject binaural listening in favor of stereo, which produces, perhaps not such a faithful replica. but
one whose credibility is not destroyed
by moving your head.
So what does stereo, and now
quadriphonie, really have to do? What

4500 SMPTE edit code synwill bring into sync, and hold in

video or multi -track audio recorders usSMPTE time code.
completely self-contained system to sync your VTR
Use this
to your audio recorder, or to expand the number of audio tracks with two
multi -track recorders in tandem.
For complete information call The BTX Corporation, 438 Boston
Post Road, Weston, Massachusetts 02193 (617) 891-1239
sync, any two

ing

sensible
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are we aiming for, if not for that
hypothetical perfect recreation of an
original sound field?
In case you are still thinking that
is what we really want, let me ask
you, have you ever tried listening in
an anechoic room-one of those test
rooms used by manufacturers of loudspeakers, microphones, as well as by
universities? They are, as far as possible, completely free of any sound
reflection. The walls, floor and ceiling
are all virtually perfectly absorbent.
IS PERFECTION DESIRABLE?
If you installed a perfect quadriphonic system in such a room, you

would have absolute control of the
sound surrounding the listener. You
could recreate any sound field you
wanted to perfectly, or very close to
it. For the average home, this would
be a very costly way to go, but it is
something the man who has everything might want to tackle.
Can you imagine what it would be
like? Provided all you do is listen
and maybe that is what you want to
do-it is conceivable that the illusion
conveyed to the listening faculty in
your brain would exactly duplicate
that of the original performance. But
I think even then, you would have
to be a rather special kind of listener.
Does anyone listen to a whole performance quite that passively?
Because this means you must be a
total receiver for the whole time. You
must not react, because the listening
system will not respond in any way
to reaction. You must act just like a
silent mouse. Is that your normal
conduct? I rather feel that only a
corpse can be quite that "dead."
You are conscious of your acoustic
surroundings, not only because of
sounds totally external to yourself.
but partly because you yourself emanate various body noises, such as
breathing or various movements. These
are not obtrusive, but they are present.
In a quiet room these sounds become
obvious conveying to you the acoustic environment you are in even when
there are no other sounds. The anechoic room would virtually destroy
this reaction, as you have undoubtedly
found when you have been in one.
So what is your system to do, or
to be expected to do? Briefly, the object is to give you a convincing impression of what you want to hear in the
room in which your system reproduces it. The answer is not nearly so
simple as it once appeared, and as
people from time to time still try to
make it appear. But, with intelligent
application it is possible to put together a system that suits the room
in which we want to listen.

-

Nearly every concert tour try a "super group" in recent years has had its origin at
Showco. We design and build the huge, high -level sound systems, intricate lighting and
special e-fects systerns, and provide the stage
designs for over 1000 corcerts a year. At the
conclusion of the -.ow, the tapes that we produce
have resulted in test- selling "live" albums.
Now, Through Showco Manufacturing Corp., we
are bringing this same highly acclaimed expertise
into discotheque sound systems. We are in full
production of the S -2500 Disco Mia.er, S -2501
Electronic Crossover Network, and our ccncert
proven Pyramid' 1000 and 900 speaker systems
designed to be suspended from the ceiling or to
be floor mounted w th the optional base. Developments are underway for still other new and
innovative products. Cal or write for the name of

your nearest dealer.

THE DISCO $00M)
SYSTEM
SHOWCO

SHOs CO

S

2 R

l/

5 Rounc Table
T
Drive Dallas, OTexas 524óN
Phone (2141 630 -7121
TWX (910) 8E1 -4278
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The Pyramid speaker

incorporates a unique fu -ly
symmetrr_al folded bass horn which in turn Mows
the mid and hi frequency divers to be apimally
mounted for wide dispersion. The arerail result is a
single full range, high te.rei extremely efficient
cabinet icealty suited to iiEco'heq'rñs.

U.S. Patent No. 3,912,866
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UDXI 1 or 2 C-90
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Scotch Master 2 or C-90
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TDKDC-60
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the time?
Let us draw on an experience that
most of us have had at one time or
another. Perhaps we have suffered a
temporary hearing impairment due to
an accumulation of wax or a blocked
Eustachian tube. Most of us have had
a very short -term variation of this experience with altitude or air pressure
change. Normally, swallowing remedies this.
But if you have had your hearing
impaired progressively for a somewhat
longer period and then suddenly the
full sensitivity is restored, you experience some of the confusion of
sound that during most of our lives
is fairly well resolved. Most of the
time, our binaural faculty, coupled
with other analytical processing of the
"information" our ears pick up, enables us to concentrate on certain
sounds while virtually rejecting others
to a simply amazing degree.
We do it so effectively that we do
not even realize this is happening.
And that is what can make it deceptive. Have you ever taken a small tape
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STL Offers The Most

Complete Selection
Of Test Tapes Available Anywhere
you are looking for precision test tapes,
look no further. STL can serve all your needs with
If

150 mil cassette tapes, tapes in 1/4", 1/2",

l-

and 2" sizes, flutter tapes and magnetic test
films in Super -8 mm, 16 mm or 35 mm. STL
gives you the most accurate reference possible
in the widest range of formats. Order from us
and find out where your system really is.
rn

Write for a free brochure and the dealer in your area.
Dis ributed by Taber Manufacturing & Engineering Co.

T

STANDARD TAPE LABORATORY. Inc.

26120 Eden Landing Road
Hayward, CA 94545
(415) 786 -3546

/ Suite

5
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recorder with you to a meeting to record the proceedings and then, when
you replayed the tape, found that
some comments from other parts of
the room, that you heard perfectly
from where you sat -and the tape recorder was right beside you-are unintelligible on the recording?
It is not just that the recorder was
not sensitive enough to pick the voices
up. More, it is that other sounds
drowned out the voice you were trying to hear. The failure may even
be caused by the impossible reverberation of the voice to which you were
trying to listen. Why does the recorder make that impossibly confusing, when in person you certainly did
not have that difficulty with it?
It comes down to the processing
that your hearing faculty, which is an
interpretive computer in your brain,
applies to the enormous variety of
sounds communicated to it by your
two ears. This is going on in your
brain all the time, and most of the
time you don't even know it.
AMBIENCE
Coming closer to the problems of
sound reproduction, perhaps your
home has two kinds of rooms. At least,
you must have experienced both
kinds, as extremes, with some in between. There is the "dead" room, that
contains more absorbent than reflective surfaces. It has heavy draperies.
fully carpeted floor, plenty of well stuffed furniture, and an absorbent
ceiling.
You may notice a pleasant "cosiness" as you walk in. You quickly
come to accept the acoustic environment provided by that room and its
furnishings. At the other extreme is
the typical recreation room: composition tile floor, wood paneled walls,
plaster ceiling, and little padding on
any of the furniture. Such a room has
a "brightness" about it, acoustically.
You may notice that in the "dead"
room you engage in conversation
more comfortably, while in the "live"
room you feel the need to get closer
to someone else who is talking to you
to avoid having to listen so carefully.
You accept the nature of these rooms.
and proceed to forget about it.
Then perhaps, one day. you are
moving. The carpet is taken up and
the furniture removed from that nice
dead room and it sounds completely
different. You would never have believed the difference the furnishings
could make. The point is, those differences are always there, whether
you realize them, or are continuously
aware of them, or not.
Now back to that ideal of recreating a duplicate of the original sound

Recording Studio
Equipment
Manufacturers & Importers
Moser Development Co
10751 Chandler Blvd North
Hollywood. Calif 91601 Tel (213) 769.0283.
Product Recording & Monitoring -MOSER
DEVELOPMENT consoles. AVTEC mixers- ponable:
.

,

Special Electronic -AVTEC compressors. noise
reducers. synchronizing equip: Tape -AVTEC splicing &

editing equip
Mulncore Solders. see British Inds Co
Multilimiter, see Pacific Rec rs & Eng'g
Mulomax. see Pacific Races & Engg.
Multi- Track. 1588 Crossroads of the World, Hollywood.
Calif 90028. Tel (213; 462-1351
Product Recording & Monitoring- consoles. Special
Electronic delay systems, equalizers, echo chambers

-

Mura Corp., 177 Cantiague Rock Rd.. Westbury. N Y
11568 Tel (516) 935 3640
Product Recording & Monitoring- microphones.
headphones
N R C. see Audio Designs & Mfg.
N T P. see Gotham Audio.
Negra Magnetic Rec'rs Inc. 19 W 44 St New York, N Y
10036. Tel (212) 661.8066 Sales Mgr. Dominick
Norio
Product Recording & Monitoring -tape recorders.
microphones. amplifiers- monitor. speakers -monitor.
Nakam ,chi Research (USAI Inc., 220 Westbury Ave Carle
Place, N Y 11514. Tel (516) 333-5440 Pres. E
Nakamichi. Mktg Dir
Ted T. Nakamichi. Dealer
.

.

Relations Di Ken Ohba
Product Recording & Monitoring -tape recorders.
microphones. amplifiers- monitor. speakers- monitor.

headphones.

phono cartridges. Tape

- head

demagnetizers
World Trade Center. New
Namiki Precision Jewel Co Ltd
York, N.Y 10048 Tel (2121 466 -0718 Pres K
Namiki. Sales Dir Douglas Bierschenk. Sales Mgr
,

1

Dean Liska

Product Recording & Monitoring -NAMIKI stylipickup. ADAMANT i JVC styli -disk recording.
Neumann. see Gotham Audio.
Rupert Neve Inc, Berkshire Indi Park. Bethel. Conn.
06801 Tel (2031 7446230. VP & Gen Mgr Tore B
Nordahl. Mktg. Mgr A H Langley.
Product Recording & Monitoring -NEVE consoles.
amplifiers monitor, mixers-portable. MSR7 NEVE

-

lathes -disk cutting. Special Electronic -NEVE
compressors. equalizers. filters. limiters

Nexus, see Fulton

Nobel.Alps, see Danny Anteil
Norlin Music Inc 7373 N Cicero Ave
.

60646.

Tel

131 21

675-2000

,

Pres

Lincolnwood. Ill
Michael Nugent.

Special Electronic -MULTILIMITER. MULTIMAX

Exec VP C R Schneider. Nat'l Sales Mgr James
W hitehill.
Product Special Electronic -MOOG SIGNAL PROCESSORS equalizers. synthesizers: MAESTRO ECHOPLEX echo chambers: Other- MAESTRO sound modification devices.
Nortronics Co. Inc 8101 10 Ave. N_ Minneapolis. Main.
55428 Tel (612) 545-0401
Product Tape -test tape. heads. head demagnetizers.
bulk erasers. splicing & editing equip Other -head
cleaning accessories.
Oberheim Electronics Inc 1549 Ninth St Santa Monica.
Calif. 90401 Tel (213) 393 -0136 Pres. Thomas E
Oberheim. VP Mktg Russ Jones

compressors. limiters.
Paname, see Russound FMP
Panasonic Co (div of Matsushita Electric Corp. of America).
Panasonic Way. Secaucus. N.J. 07094 Tel (2011
1

348 -7000
Product Recording & Monitoring- TECHNICS BY
PANASONIC tape recorders. amplifiers -monitor.
speakers -monitor. headphones. turntables. Special

,

Electronic- TECHNICS BY PANASONIC equalizers,
video tape recorders. closed
circuit cameras. Other -high speed 'h" video cartridge
duplicating system. color & b &w monitors. video special
effects generators & wipers
Performer. see Ionic
Pfanstiehl Chemical Corp.. 3300 Washington St
Waukegan, Ill 60085 Tel (312) 623 -1360.
Product Recording & Monitoring -PFAN TONE
microphones, PFANSTIEHL phono cartridges, styli
pickup
Pfantone. see Pfanstiehl
Phase Linear Corp.. 20121 48 Ave. W Lynwood. Wash

,

Product

Special

Video- PANASONIC

.

.

Electronic -OBERHEIM

POLYPHONIC synthesizers.

Othr -OBERHEIM

POLYPHONIC sequencers
Oberheim Polyphonic. see Oberheim Electronics.
Octave Electronics Inc 32 -73 Steinway St_ Long Island
City, N Y 11103 Tel (212) 278-7422
Product Special Electronic -CAT synthesizers
Ohm Acoustics Corp 241 Taaffe PI Brooklyn. N.Y. 11205
Tel (2121 783.1111
Product Recording & Monitoring- speakers-

-

Tel (2061 774-3571
Product
Recording & Monitoring-amplifiersmonitor. speakers -monitor. Special Electronic -noise
reducers.
Philips Audio Video Systems Corp Broadcast Prods. Div.,
91 McKee Dr Mahwah. N J 07430 Tel (201) 529.

98036

monitor. Special Electronic -equalizers
Ohmega. see Heil Sound
Opamp Labs Inc.. 1033 N Sycamore Ave Los Angeles,
Calif. 90038 Tel (213) 934 -3566. Pres. B J
Losmandy
Product Recording & Monitoring -OPAMP consoles.
,

.
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Product Recording & Monitoring- PHILIPS consoles,
tape recorders. Video- PHILIPS video tape recorders.
Other -PHILIPS mixing desks.
Phlanger, see PAIA Electronics
Pickering & Co Inc.. 101 Sunnyside Blvd Plainview. N Y
11803 Tel (516) 681 -0200

amplifiers-monitor.
mixers-portable.
Special
Electronic -DUNCAN -GLISS attenuators. OPAMP
compressors, equalizers, limiters. noise reducers.
oscillators. echo chambers.
Optro, see International Electro- Magnetics.
Orton Assocs (Orban/ Parasound). 680 Beach St San
Francisco. Calif. 94109 Tel (415) 6734544. Pres.
Bernard L Krause: VP Sales Sid Goldstein.
Product Special Electronic -equalizers. limiters, echo
chambers. Other -dynamic sibilance controller stereo
synthesizer
Onofon. see L J Scully.
Otan Corp 981 Industrial Rd San Carlos. Calif 94070
Tel (415) 593 -1648 Pres M Takekawa. Sales Mgr

.

Product

.

phono cartridges.

.

A

I

styli- pickup.

Pioneer. see US Pioneer
Polk Audio Inc., 1205 S Carey St Baltimore. Md. 21230.
Tel (301) 837-4300 Pres George Klopfer, VP M.S.
Polk. Sales Mgr. Sandy Gross.
Product Recording & Monitoring -POLK AUDIO
speakers -monitor. turntables. FORMULA FOUR
tonearms. Other -SOUND CABLES wide bandwidth
speaker cable.
Posthorn Rec'gs. 185 Ave C. New York. N Y 10009 Tel
(21 2) 677-4082 Pres Jerry Bruck
Product Recording & Monitoring -SCHOEPS

Leon Wortman
P

Recording & Monitoring- headphones,

Product Recording & Monitoring -tape recorders
A Electronics Inc 1020 W Wilshire Blvd Oklahoma
City. Okla 73116 Tel (405)843-9626 Pres John S.
Simonton Jr_ Dir. Linda B. Simonton

microphones
Pran- Spector Corp PO Box 28. Garden City, N Y 11571
Stanley Gilman. Gen.
Tel (212) 227-0008 Pres
Mgr. Andrew R Barr
Other
Product Tape -splicing & editing equip
sensing tape. 8.tr & cassette labeler
Precision Electronics Inc 9101 King St.. Franklin Park. III.
60131 Tel (3121678-5350
Product Recording & Monitoring- PRECISION

Special Electronic -PHLANGER delay
systems, filters. oscillators, synthesizers. Other -PAIA
Product

.

-

computer 'synthesizer interfaces.
P M L. see

Ercona
Pacifica. see Quad -Eight

.

Pacific Rec rs & Eng'g, 11100 Roselle St

,

San Diego, Calif

92121 Tel (714) 453-3255 Pres.. Jack Williams,
Mktg Mgr Cindy Guzzo
Product Recording & Monitoring- PACIFIC consoles

amplifiers- monitor. GROMMES speakers -monitor.
Special Electronic -GROMMES- PRECISION limiters.

ACCURATE
SOUND
It's An Attitude.
A Name
It's More Than

. .

e

INTRODUCTION STATEMENT (Don't call it that!)
Accurate Sound presents equipment for professionals, who know what they want ...
Rugged equipment of unchallenged accuracy ... with today's professional features at

affordable prices.
Equipment offered in systems engineered with the kind of flexibility you've learned to count on from ASCO.
UPDATE YOUR TRANSPORT
ASCO MODEL 2600
ATTENTION
THE ASCO -2000 CONTROL BOX
The "DO EVERYTHING" Transport
BROADCAST SYNDICATORS
REEL TIME DUPLICATION
QUALITY 16 -TIMES FASTER

rtj

.

e

h;

The ASCO 2600 Transport functions are fully remotable,
including record and tape lift. Our standard version in.

dudes constant tension holdback, delayed stop (eliminates bias 'pops "), spill tape edit function and motion

WM.

3 -speed

constant tension takeup
capstan slow start
2 inch tape capability
Standard version is $1495.00
Record /Reproduce System with Inovonics 375. MCI
or
4406
Electronics.
JHS,
Mono $2675.00
2- channel $3265.00
4- channel $4645 00

300/350/351 style transport. the reliable and sturdy
work horse, can now be modernized to today's tape
motion requirements. The ASCO 2000 control box employs IC logic to provide:
Constant Tension Holdback
Motion Sense
Spill tape edit
Dynamic plus mechanical braking
All of these improvements may be added to your 300/35 0/
351 by your engineer in less than a day's time, or contact
ASCO for an installation quote.
Constant tension holdback version-$595 00
(Other options are available)

The ASCO 2400 produces copies at 7.6 ips: 30 HZ to
18 KHZ with less than 45 degrees phase error. Features:
arutomatic recurring of master for preset number of cycles.
Reload slaves while master rewinds. Precision -mounted
ferrite heads. Head assemblies contain equalization
level calibrations State -of- the -art tape motion control

includes constant tension holdback, motion sensing,
dynamic & mechanical braking. Two channel systems
from $7500 00

Write for complete specifications and our illustrated catalog
with new and used equipment listings.

ACCURATE SOUND CORPORATION
114 5th

Avenue, Redwood (11

. California

94063

Phone

Circle 15 on Reader Service Card
www.americanradiohistory.com

A/C

415 365 -2843

Telex 34 -8327

JOHN

M

hand with his Soundstream digital tape
recorder, upon which he had just completed a digital recording at Boston's
Symphony Hall. There, he was the
guest of Bert Whyte. who simultaneously made a direct-to -disc recording
of the Boston Pops for the Crystal
Clear label.
And now, I'll shift gears for a paragraph or two and go back to the recent Sync Track columns (June and
October) about broadcast audio. Hopefully, this digression will prove to be
related to where we are today.

WORAM

nie Sync hack

With this issue of db, we celebrate
100 years of recorded sound. Although
our editor was no doubt on hand for
most of this time, I myself am a relative newcomer on the scene, and can
only speak about the past twenty years
or so. But who wants to hear about

that, anyway?
However, as we start out on the second hundred years. it does seem appropriate to mumble something or
other about where we are today, and
possibly, where we are going. Actually, our next two issues will cover
some of this ground. since they highlight quad sound and education in
audio.
We shall hear very much more on

both subjects during the next few
years, and who knows, they may even
become part of the history of the second hundred years. Meanwhile. what
about today?
Last month's Sync Track commented
on the state -of- the -art, and I suppose
this is more or less a continuation of
the same theme. Since last month, the
state -of- the -art has taken a few giant
steps forward. For one thing. the
Audio Engineering Society held its
58th convention, at which attendees
got to see some new laser beam sound
systems, and hear a few conventional
digital recordings.
Conventional? Well, perhaps not just
yet, but Dr. Thomas Stockham was on

PROCESSING
The October column-with a letter
from an f.m. station chief engineer
prompted a few more letters. Mr. W.
Jimerson, a recording engineer with
the Plough Broadcasting Company
agrees that "... listeners are not fools.

-

They know when a station sounds
good. They may not know the reasons
for a particular sound, but they do
know when they hear good, clean
sound
What the good chief engineer should understand is that audio
processing introduces distortion. and
distortion induces listener fatigue.
Granted. initially a listener may tune
to a particular station because of its
loudness. This situation. however, is
short lived if heavy audio processing
has greatly reduced the dynamic range
and fidelity
No matter how great
the programming content, it isn't worth
a damn if it isn't transmitted properly.
This means from stem to stern or, as
the case may be, from the dj's turntable to the listener's receiver."

...

...

OCTAVE BAND ANALYZER
FEATURES

Simultaneous display - TEN one octave bands -31.5 Hz to 16 kHz
Light Emitting Diode readout
Meets ANSI 1.11, Class II for
Octave Band Filter Sets
Fully calibrated in dBspl
Broadband
dBspl Line Input -calibrated in dBm Flat or A- weighted measurements Hand held- battery operated (rechargeable nickel- cadmium
Precision microphone, carrying case, noise generator,
cells)
battery charger included

APPLICATIONS
Sound system set -up
Noise surveys
Octave equalizer
adjustment
Speaker checkout
Horn alignment
Room surveys and
speaker placement

ALSO: Active and passive
equalizers Other real time
analyzers
Dealer inquiries invited

o
N

/`^.C.,

Call or write today: WHITE INSTRUMENTS, INC.
512/892 -0752
Austin, Texas 78767

P.O. BOX 698
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Joel Tall. of Editall splicing block
fame writes, "It is my belief that the
standard of broadcasting should he up
to the state of the art. Anything that
introduces distortion of any kind
should he outlawed. We have the capability to broadcast fairly clean sound.
Why produce sound barely good
enough for the 4 in. speaker mentioned in that letter? Why aim for
lowest quality? 1 have heard that excuse for poor quality sound many.
many times, especially when I protested many years ago. the network
line limit of 5 kHz, plus much phase
distortion. One network executive responded, 'Why produce 100 Hz to 15
kHz for midget radios that can't get
more than 5 kHz tops?'."

Mr. Tall feels that the broadcaster
who distorts the air waves is in pretty
much the same league as other polluters of the environment. Fortunately
for those who care, we can still turn
off the lousy broadcaster. even if we
can't seem to do much about cleaning
up the rest of our mess.
I don't know whether these letters
represent the majority viewpoint or

John Worams
The Recording
Studio Handbook
FOR RECOR3I\G E\G\EERSI

TECHNCA\S ANS AUDIOPHILES
The technique of creative sound recording has never been
more complex than it is today. The proliferation of new
devices and techniques require the recording engineer to
operate on a level of creativity somewhere between a
technical superman and a virtuoso knob -twirler. This is a
difficult and challenging road. But John Woram's new book
will chart the way.
The Recording Studio Handbook is an indispensable guide.
It is the audio industry's first complete handbook that deals
with every important aspect of recording technology.

Here are the eighteen chapters:

The Decibel
Sound

Microphone Design
Microphone Technique
Loudspeakers
Echo and Reverberation
Equa izers
Compressors, Limiters
and Expanders
Flanging and Phasing
Tape and Tape Recorder
Fundamentals

Magnetic Recording Tape
The Tape Recorder
Tape Recorder

Alignment
Noise and Noise

Reduction Principles
Noise Reduction

Studio

Systems
The Modern Recording
Studio Console
The Recording Session
The Mixdown Session

additioi, there is a 36 -page glossary,
five other valuable appendices.
In

a

bibliography and
SAGAMORE PUBLISHING COMPANY, INC.
1120 Old Country Road, Plainview, N.Y. 11803

John Woram is the former Eastern vice president of the
Audio Engineering Society, and was a recording engineer at
RCA and Chief Engineer at Vanguard Recording Society. He
is now president of Woram Audio Associates.

_

Yes! Please sand
copies of The Recording Studio Handbook
at $35.00 each. On 15-day approval.
Name

This hard cover text has been selected by several universities
for their addio training programs. With 496 pages and
hundreds of illustrations, photographs and drawings, it is an
absolutely indispensable tool for anyone interested in the
current state of the recording art.

Address

City /State /Zip

Total Amount

Use the coupon at the right to order your copy of The
Recording Studio Handbook. The price is only $35.00, sent
to you with a 15 -day money -back guarantee.

N.Y.S. Residents add appropriate sales tax
Enclosed in payment for $
Outside U.S.A. add $2.00 for postage

L
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Eladio Tape

the sync track (cont.)
not, but I'm glad to see that I'm not
entirely alone in my opinions.
To tie all these loose ends together,
on the one hand we see some impressive advances for tomorrow's technology, while on the other, we find those
who continue to abuse even today's
hardware. However, let's put this state
of affairs in perspective and realize
that the entire broadcast industry cannot be regarded as the villians, with
the recording folks cast as the good

for professionals

guys.

REEL TO REEL TAPE
Ampex, 3M. All grades.
On reels or hubs.

CASSETTES, C- 10 -C -90,
with Agfa, Ampex, 3M Tape

-

LEADER & SPLICING TAPE

EMPTY REELS & BOXES
All widths, sizes.
FROM STOCK
COMPETITIVE

PERSISTENT MONO
As it happens, I've recently gotten
involved with the broadcast industry as
part of my consulting duties. (Well.
you didn't think I was living on my
Sync Track income, did you ?) Sure
enough, they're just like the rest of us:
some care about what they are doing
others are just punching a time clock.
One broadcast chief engineer notes
that although his "beautiful music"
format station is stereo, the overwhelming majority of his audience is still
listening in mono. And this despite the
fact that mono Ip record albums arc
almost an extinct art form.

-

Recording Supply Co.
1233 Rand Road
Des Plaines, IL 60016
ine Corp
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0,uour,

System is your Solution.

intercom must work everytime, every show.
Our intercom is known for reliable communication
under the most critical conditions. Portable and
permanent in single or 2 channel wired systems can

interconnect with
existing intercoms.
TV cameras or Telco
lines. No problems,
just solutions
from clear -com.

i

.-) (Ieor
-Com
intercom systems
759 Harrison Street.
San Francisco. Ca 94107
+5) 989 -1130
1

Why so much reliance on mono?
Well, when was the last time you saw
a stereo clock radio? How many drivers have stereo car radios? And what
about all those hand -held transistor
radios? When you add up all of these.
it's no doubt true that the mono listener is still a potent force, especially
if you're trying to sell ad time for your
station.
So, how important is better sound,
either in the recording studio or at the
broadcast station? Obviously, some
stations are making a very healthy living polluting the air with distortion.
Their listeners faithfully tune in to
hear the latest chart busters, and accept the sound quality because they've
never heard anything better. Therefore, they don't know what they're
missing. To them, the home phonograph or tape recorder is "something
else," and they don't make comparisons. If that sounds far-fetched to the
audio freak, how many of you have
ever complained about the high fidelity
characteristics of the telephone system?
Probably few, if any. The telephone is
simply a tool for exchanging messages.
It just never occurs to anyone how
much better the quality might be. But
just imagine a phone system that

sounds as good as a decent radio.
Then, think about a radio that sounds
as good as your own favorite records.
And while we're off in fantasy land.
think about quiet pressings. too.

Actually, none of this needs to remain in the realm of make -believe.
Telephones, radio broadcasts and pressings could all sound a lot better if
their makers could be convinced there
was a market for quality. Well, the
extraordinary growth of direct -to -disc
recording projects shows that perhaps
there is a market for good sound. Digital technology -as well as the latest
advances in analogue recording -dem onstrate that the next few years could
well witness more improvements than
we have previously heard over the first
hundred.
But, is there a need for something
better than today's sound? Some people think so-others don't. Here and
there, innovative industry leaders continue working for better broadcast and
recorded sound. Others are more than
content to supply their followers with
more distortion, more compression.
in the name of loudmore noise
ness, and to hell with quality.

-all

To wrap this all up, what would you
like to do over the next hundred
years? You might try leading the followers, or for a refreshing change of
pace, try following the leaders. It's
up to you. (No, I'm not a leader
I'm just watching.)

-
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MARTIN DICKSTEIN

Sound With images
Since this corner usually operates
on the premise that what you see and
hear is what you get here, this last
column of the year would cover two
things. First, a look back to join in
the celebration of the 50th year of
sound in the movies, and second a look
at some ways to help you in the corning year, whether you work on presentations for others or make some
yourself.
Although this is the year the government and industry have recognized
as the 50th year of sound joining
motion pictures (a stamp has been
printed commemorating this event),
this column actually was closer to the
truth when, seven years ago, we published an item on how movies began,
The truth of the matter is that sound
on film actually came about almost
10 years before 1927
1919 to be
more exact. Three years later, this development was presented and written
about.
Credit for this discovery and development was given to the inventor
by the federal government in a patent
issued in 1924 -April 8 to be precise.
The patent reads in part: Be it known
that I, Lee De Forest, a citizen of the
United States, residing in the City of
New York, County and State of New
York, have made a certain new and
useful Invention in the Art of Recording Sound, of which the following is a specification.
This invention relates generically to
the art of recording sound and more
specifically where such record is obtained photographically for use in
connection with photographic sound
records such as films or the like, and
is especially adaptable for use in connection with the art of motion picture

-in

photography.
The object of the invention is to
provide means which are simple, economical and efficient for photographing sound record on films.
This is the same Lee De Forest
who invented the electron tube back
in 1907 (or valve, as it was called,
because it could control the flow of
electrons and result in a controllable

output). He also then developed an
amplifier by connecting in tandem
three of these devices. This in turn led
to the development of long telephone
communications because now there
was a way of setting up a system of
repeaters as needed. This also led to
the "radio" (television without pictures), television, hi -fi, public address

systems, radar, computers, etc., etc..
etc. (Perhaps we should call this the
70th year of sound amplification.)
Just another note or two on the development of sound on film De Forest
also developed the narrow slit for recording sound on film, the first double
system using separate film for image
and sound and then combining them
on the first composite film (one of the
problems here was development of
picture film and sound tracks in the
same process), the first variable density sound recording (variable area
did not come until the early 30's),
and enough other devices of all kinds
in the electrical and associated fields
to gain him over 100 patents by 1915,
and more than 300 by 1949.
FIRST TALKING PICTURE
So, if you want to win a beer at
the New Year's party you're going to
attend, bet on the first year of sound
motion pictures. It wasn't 1927, and
the first real talking movie wasn't "The
Jazz Singer," which only made use of

De Forest's sound amplifying equipment from a separate mechanical
means to feed the house sound at
proper times during the playing of an
actually sound -less motion picture.
Actually, De Forest had developed
demo sound movies, but the identity of
the first talking picture is hazy.
IMPROVING A/V
Now that we've looked back and
destroyed a few illusions, the rest of
this corner will be devoted to im-

proving your a/v in the coming year.
I was recently invited to write a paper
for presentation to a group of executives on the application of audio
visuals (especially slides) to presentations. As a result of this information,
perhaps these people will now know
a bit more about ways that slides can
be used. They will be making more
use of some of the innovations now
available to relieve the boredom that
is almost inherent in a single image
slide format.
The following 37 ways suggested to
that group to liven up their presentations may be of use to you.
ONE PROJECTOR
Use a horizontal format and metal or

plastic mounts
All slides can be made horizontal
even if material may look vertical.

NEW!
-0

.se kit

a
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Model 1100
Line/Microphone Audio Mixer
Six Line, Microphone Inputs

Phono Preamplifier, RIAA Equalization
Monaural Output Monitor Output
Rack Mountable Transformer Isolation
Equalization VU Meter

OUTSTANDING GUARANTEED PERFORMANCE
IMMEDIATE DELIVERY

- ECONOMICALLY PRICED

Specifications may be obtained from:

SP[cTo

$HNIC5

LEADER IN ADVANCED TECHNOLOGY
770 Wall Avenue. Ogden, Utah 84404

(801) 3927531
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616 - 452 - 1596
Your Direct Line To
PROFESSIONAL

AUDIO
EQUIPMENT
We represent, stock, sell,

and service only the best

... such
Auditronics
Ampex
Beyer
Cetec

Crown
DBX
Edcor
Electro -Voice
Editall
Fidelipac

names as

..

.

Nortronics
Pulse Dymanics
Ramko
Revox
Russco

Scully

LPB

Sennheiser
Shure
Sony
Soundcraftsman
Spotmaster

Marti
Micro -Track

Switchcraft
TEAC

Nagra

Tascam

Neumann

UREI

Audio Distributors, Inc.
2342 S. Division Avenue
Grand Rapids, Mich. 49507
Trades Welcome

Anything That Doesn't Eat
Lease Plans Available
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QUALITY

Verticals may not always fit on the
screen. Horizontal slides will fit better.
The sturdier metal or plastic mount
will protect slides, keep better focus,
and greatly decrease the possibility of

jamming.
Use large lettering
Jumbo type, if possible, is better
than the capitals on a regular typewriter. Legibility will be greatly improved. Use capitals for single words
or short phrases, but caps with lower
case letters for longer copy.
Use fewer words, more numerals
Fewer words and digits stand out,
and are more memorable than long
paragraphs. Long paragraphs should
be used sparingly. Read all copy
then talk.
Use symbols and logos where possible.
and montages
Symbolism and relevant visuals can
be more memorable and effective than
words. Logos can be used for client
names, symbols for their obvious
meanings, or newly designed visuals

-

for enhanced interest.
Use pictures whenever possible

Pictures, of products, locations or
people, can illustrate better, be more
memorable, and relieve the tedium
of continuous slides with words.
Use drawings or cartoons when ap-

plicable
When appropriate, cartoons and
drawings can add a bit of lightness to
an otherwise complex or serious subject, and make a fact or figure stand
out more effectively.
Use charts and bar graphs rather than
numbers
Columns of numerals are difficult
to see; charts or bar graphs will prove
more readable, and much more
memorable.
Use light lettering on a dark back-

ground
Slides are most legible with light
letters on a dark color. Dark letters
on a light background are legible,
but the bright area tends to be

blinding.
Use different dark colored backgrounds
To add variety, or to indicate separate sections, different dark back-

FULL LINE DISTRIBUTOR
FOR AUDIO RECORDING

grounds can be used.
Use different colored letters
With different colors on the same
slide, the more relevant words or numerals can be made to stand out most
effectively. Different sections of a flow
chart can also be indicated most
clearly.
Use white letters on black background
For greatest contrast of key words
or short phrases, and for greater impact visually, use white on black.
Use colored letters on black background

1370 Avenue of the Americas
New York N Y 10019 (212) 581 -6950

Variety and enhanced visual interest, as well as greater memorability,

LOGGING

I

FNGTHS AVAILABLE

ASK US!
AUDIO SALES LTD.
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can be achieved by using different colored letters and numerals on a black
background. Large size letters and
numbers can be most effective.
Show ads on a black background
Whether black and white or in
color, all ads should be photographed
on a black background. They also
should be shot to fill the full height
of a horizontal format slide for legibility and effectiveness. Ads shot this
way will seem to look vertical and
will be uniform so they can be used
in any presentation, regardless of
background color used.
Use key word or visual in a corner
In a series of related slides, using
the key word or visual in a corner
of the slides will create continuity and
keep the subject being discussed before
the audience, as in case histories, for
example.
Segment slides
This is done in t.v. as a "split
screen" effect. Half the slide is used
for copy, for example, and the other
half for related copy, or a picture, or
is left blank. This can be done either
left and right, or top and bottom. Successive slides can use different halves
to create movement during a sequence.
It can be done in quarters, also. Use

different quadrants for a feeling of
mobility during a sequence.
Use different shapes
The use of a variety of geometric
figures can differentiate between topics,
sections, or subjects in a presentation.
Use different colored shapes
Changing the colors of the shapes
can provide an innumerable variety of
combinations to differentiate between
parts of a presentation. These can be
used in the corner of slides for sequence identification.

multi- shapes on the same slide
Greater interest can be achieved
by using a variety of shapes and colors
Use

on a single slide.
Go to black
Slides should not be left on the
screen after they have been discussed,.
Use of simple slides and blank dividers permits quicker movement of
the presentation.

TWO PROJECTORS (ONE IMAGE)
Use dissolves
This effect requires two projectors
and a dissolve unit but can be operated with a single remote control.
The dissolve effect eliminates the black
space between successive slides, and
creates a smoother flow. Set up and
moving of slides is not as simple as
with a single projector.
Combine segments with a dissolve
Used with charts, or graphs, or segmentation, this effect creates the illusion of motion.

Use supers
This effect requires two projectors
and an individual remote control for
each. Putting both slides, properly
designed, on the screen simultaneously,
will create a "super" effect as seen
on t.v. Use this arrangement also for
side -by -side half slides, moving each
side separately.

Use a "pop" or "flash" effect
This also requires individual controls for each of two projectors and
permits flashing a bright light on the
screen during a slide change for a different optical effect.
TWO PROJECTORS (TWO IMAGES)
Use two screens
Two projectors, each with its own
control, are required. The images can
be separate on both screens, or one
image can be spread across the double
width. The slides can be moved independently or simultaneously. Either
side can be used for film, with the
other side black or with a slide, or the
film can be shown in the center.

THREE PROJECTORS
Use three projectors with two images
This combination allows two projectors with a dissolve to be used on
one screen while the other projector
is used independently on a second
screen. Two controls are needed to
effect a dissolve on one screen and
regular slide movement on the other.
Use three projectors with three images
Three individual controls are used
and projectors can be moved in any
combination. A triple-width screen
is needed although this is usually not
readily available everywhere.
Use motion slides
This effect requires special art work,
and a device to fit in front of the projector lens. Portions of the treated
slide will appear to move on the screen.
This can be used on flow charts or
diagrams, for example, to indicate a
process in motion. Normal slides are
unaffected.
Use a T-scope
This device placed in front of the
projector lens, permits a slide to be
flashed quickly on the screen, or to
he kept on for any predetermined
time period. It is useful, also, for repeated showing of the same slide during a presentation,.
Use special slides
Special slides can be made by using
paint on the slide glass, by scratching
on black film, by cutting out any desired shape in silhouette, and in many
other ways.
Use slides with center cut-outs
By cutting out the center of a black
slide in any desired shape, an opening is formed in which a film can be
shown. The cut out center can also

with a regular slide leaving
the slide around the opening and having the film showing in the center.
Blend slides with film
A smooth transition between slides
and films can be achieved by making a
slide of the first frame and the last.
The film can be started over the slide
preceding film, the slide can be removed for a blank, and the slide following the film can be put on the
screen over the last frame of the film.
This eliminates the black pause at the
start and end of films and creates a
smooth blend.
be done

Combine effects, techniques, and multi screens
Any slide or effect usable on one
screen can be shown in multi -image
presentations for greater impact and
interest, and improved results,.

Use a tape sound track and automatic
slide control
Recording a commentary on tape
permits the use of cue signals on the
same tape to control slides or effects
in synchronization with the script.

Use a programmer for complex special
effects
Multi- function programmers can be
used to control a complex presentation with several projectors, images,
and devices all synchronized with a
sound track on tape. Effects including

"pop ons," flashing or blinking slides,
different speed dissolves, and so on,
are possible.

Use odd -shaped screens.

It is possible, in special setups, to
have images shown on any shape
screen, either in front or rear projection. This also allows the placement of
these screens anywhere in the viewing
area.
Use the projector as a spotlight
When the presentation is made in
a totally dark room, either by desire
or necessity, another projector can be
used as a spotlight for the presenter.
By cutting a tiny hole in a black slide.
the light can he aimed at the speaker
and the projector advanced or reversed
when the illumination is required.
REHEARSE... the most important
point of all
The presenter should rehearse, in
presentation room, if possible,
under actual conditions to perfect the
movement of the slides and the effects,
and to be sure the slides are arranged
as they should be. Slides and effects
to be controlled manually should be
operated by the presenter whenever
possible for a smoother presentation.
Slides and effects should be used for
emphasis. not to overpower or distract, and to communicate clearly
and entertainingly.
the

-

In 16 years, more than 300 studios
have chosen our tape duplication
system.
Here's why
they made

the right
choice.

Since 1960. the Magnefax tape duplication system has delivered high
performance. long service life and low cost to the professional studio
Our new model does an even better fob Five simultaneous copies are
made at 60 IPS to professional standards. All head configurations are
available. One model will duplicate bulk cassette tape And for best reproduction. our high speed bulk eraser gets you off to a clean start.
We've made the system so efficient. so easy and so good. you'll agree
that when you need faithf., mproduct on. you need Magnefax

megnefex..
RFD

1.

ROGERS. ARK 72756. 501:925 -1818. RES 925 -1127
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civ New Products & Services
INTERCOM POWER STATION

SPEECH CONTROLLER

Up to forty stations using this manufacturer's intercom system can be accommodated by the PS -3000 power
station. The modular unit may be installed away from the intercom area:
also, a program input is provided to
allow external program material to be
fed into the intercom system. System
interconnect outputs are barrier terminal strips located on the rear panel.
The program input is an XL -type Spin connector also located on the rear
panel for an unbalanced line in. All
other controls are on the front panel.
Indicators show excess power or threatened short circuit conditions.
Mfr: Clear -Com.
Circle 51 on Reader Service Card

C)

The Edison Phonograph Drawings

Recorded speech can be played back
up to 2.5 times faster or 40 per cent
slower than the original recording
speed without distortion on the Model
A6 speech controller cassette playback
machine. Slide controls regulate playback speed and volume. The units accepts standard cassette tapes and plays
back tapes recorded on standard tape
recorders.
Mfr: Variable Speech Control Co.
Price: $295.
Circle 52 on Reader Service Card

Note that Edison's later addition of the line " Kruesi
Make This," Edison, whose spelling was notorious,
spelled his assistant's name wrong. It was spelled

Kreusi!
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CASSETTE /CARTRIDGE COMPONENTS

New

A color folder features components
for audio, digital, and video cassettes
and cartridges. Mfr: Dixon Industries
Corp., Bristol, R.I. 02809.

Literature

BREADBOARD /TEST EQUIPMENT
VIDEO CONSOLES

Wood grain consoles for video
equipment, as well as other steel storage and retrieval a/v furniture are
described in a color brochure. Mfr:
H. Wilson Corp., 555 W. Taft Dr.,
S. Holland, III. 60473.

A loose -leaf punched catalog details breadboard equipment and accessories, plus a metric conversion chart.
Mfr: Continental Specialties Corp., 44
Kendall St., New Haven, Ct. 06509.
CONSUMER ELECTRONICS

Radio Shack's fat (165 pg.) 1978
catalog is full of audio and hobby

PROGRAMMABLE CALCULATORS

Keystroke programmable advanced
scientific calculators with 98 fully
merged program steps, continuous
memory, full editing and storage functions, 30 data registers, and a built -in
thermal printer are described in a 6page brochure. Mfr: Hewlett-Packard
Company, 1507 Page Mill Rd., Palo
Alto, Ca. 94304.

goodies. Mfr: Radio Shack, 205 N.W.
7th St., Ft. Worth, Texas 76101.
OSCILLOSCOPES/ MULTI METERS

Test equipment is featured in this
catalog. Mfr: Leader Instruments
Corp., 151 Dupont St., Plainview,
N.Y. 11803.
TOROIDS

Ferrite toroids used in wide band,
pulse and power transformers and inductors, along with technical data and
equations are contained in an 18 -page
booklet. Mfr: Terronics, Inc., 60 N.
Lincoln Rd., East Rochester, N.Y.
14445.

ing
NEW FROM LEADER

FREQUENCY RESPONSE
ANALYZER SYSTEM.

BARGAINS
Freq'y Indication
Level Voltage Meter.

32 pages list a miscellany of dis-

count and closeout mail-order
gains in electronic equipment.
Etco, c/o Marvin Birnbom, 464
Gill St., Montreal, Que. H2Y
Canada.

barMfr:
Mc2H2,

Chart Recorder
also use independently).

25dB, 50dB or
Linear Span Range.

Audio Sweep
Oscillator,
20Hz to 30kHz

MINI SPEAKERS

A group of linear phasing speakers
is covered in this literature. Mfr: Custom Craft, 819 S. Kraemer Blvd.,

Placentia, Ca. 92670.
AIR HANDLING SILENCER

The Slimshield Quiet-Vent silencer/
louver hushes your air-conditioning
and heating systems. Mfr: Industrial
Acoustics Co., 1160 Commerce Ave.,
Bronx, N.Y. 10462.

Input As
Low As mV.

Auto or Manual Sweep.

1

DARLINGTONS

Scope Output.

This data sheet describes a series
of very high voltage monolithic Darlingtons with power ratings to 125
watts. Mfr: International Rectifier,
233 Kansas St., El Segundo, Ca.
90245.

Variable Chart Speed

Now, Hard Copy Readouts Of

Audio System Performance ..

STEREO

Tape recorder frequency resporse.

Wow

Semi -pro and pro stereo receivers
and other products are covered in this
booklet. Mfr: Nikko Audio, 16270
Raymer St., Van Nuys, Ca. 91406.

Audio amplifier and receiver
frequency response and signal -to-

Filter design.

ENGLISH LABELLING

Confusion over regulations for/
against labelling in English of products destined for foreign markets is
clarified in this compendium of current laws. Mfr: ITA International Inc.,
4530 Madison, Kansas City, Mo.
64111. (Legal Translation Dept.)

r

noise ratio.

Cartridge frequency response.

&

.

Flutter anc drift.

Speaker design

Model LFR-

&

evaluation.

5600... 52,995.

See your distributor or write for details.

When Quality Counts...
151

Dupont

Str1. Plalnvlw. N.Y.

11603

(516)622-9300
in

Condo Ornnittoni,

Ltd Montreoi Quebec

LEADER

Instruments Corp.
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HAZEL KRANTZ

Eldridge R. Johnson,
Builder of Talking
Machines
The founder of the Victor Talking Machine Company put
Emile Berliner's device into every respectable home.

LONG WITH

the first ripples of the tide of technology

in the United States came the little machine
shops, sired by the harness making and agricultural implement repair workshops. It was a

while before the manufacturers of early machines got the
bright idea of making replaceable parts. If a machine
broke down, the owner would take it down to his little
neighborhood fix -it shop and have a replacement made for
the ailing part.
Inevitably, inventive dreamers also came to the machine
shops to have their theories translated into nuts- and -bolts
reality. This kind of business was hardly lucrative to the
mechanic. Most inventors started out poor and ended
up destitute, with the machine shop's bill leading all the
rest. There had to be another incentive beside immediate
profit. This was not only the natural curiosity of the born
tinkerer about making something work, but a gambling
fever too. The world seemed wide open for new and

CO

N

marvellous inventions. Each small -town mechanic had a
dream of participating in the development -and subsequent untold riches
the great invention, the better
mousetrap.
One of these little model- making shops was called Scull
& Johnson in Philadelphia, Pa, operated by a young

-of

An 1898 Gramophone built by Johnson.

Hazel Krantz, db copy editor, is a freelance writer.
She has published five books for young people and
a number of articles.

www.americanradiohistory.com

As he said later, "Being the proprietor and manager of
a repair machine shop was well calculated to either break
a man's spirit or fit him for better opportunities." Johnson
viewed his early struggles as just part of the mosaic of
his career.

We often have an image of these pioneers of the machine
age as pragmatic fellows who channeled their values into
pure mechanistic lines- technology was to provide the
halcyon of human existence (they used words like
"halcyon "). But Johnson's nature radiated in many directions, mingling curiosity with an almost mystical visionary
attitude. He was not only concerned with putting the
right gears together to make wheels turn. He dreamed
of the future implications of the device. When he was
confronted with an early "talking machine" it was not
merely a strange toy to him; in his imagination he translated it into the significant medium of education it has
become. Nor was he concerned only with technology.
In later years, he invested in things like the original manuscript of "Alice in Wonderland," endowed churches and a
community center, placed a statue of Peter Pan in front
of the Public Library of Camden, New Jersey, and became close friends with artists such as Caruso.

The Victor-Victrola

man named Eldridge Reeves Johnson. The company had
been founded in 1886 by Captain Andrew Scull as an outlet for the talents of his son John, a mechanical engineer.
Unfortunately, the son died at an early age and the
father was left with the business in which he took a
desultory interest. His employee, Eldridge Johnson, bought
out Captain Scull's interest in 1894, a sensible move
prompted by the reality that the business did not earn
enough to support two owners.

To be technical, it didn't support one owner. But in
spite of hardship and financial travail, Johnson was of
that breed that seemed indigenous to American soil, the
man who wanted to be his own boss. Born in Wilmington,
Delaware in 1867, he had drifted around the country,
earning a good living as a skilled mechanic. He settled
in Philadelphia and accepted the opportunity of becoming
sole proprietor of the struggling machine shop with a sense
of moving into a life design.

A PARTIALLY EDUCATED PARROT
During the early days when he was trying to combine
his machine repair business with a manufacturing sideline producing a book-binding machine he had developed,
someone brought Johnson one of the new "talking machines" for alterations.
As Johnson described it, "The little instrument was
badly designed. It sounded much like a partially-educated
parrot with a sore throat and a cold in the head, but the
little wheezy instrument caught my attention and held it
fast and hard. I became interested in it as I had never
been interested before in anything. It was exactly what I
was looking for. It was a great opportunity and it came
to me as it can never come to any other man in the talking machine business again. Other opportunities may come
to other people, but that was the great opportunity and I

Closeup of the drive system used in the 1898
Gramophone.

If you're in the vicinity of Dover, Delaware, an
interesting side trip is a visit to the Delaware State
Museum. at Meeting House Square, 316 S. Governors
Ave. An entire building, the Eldridge Reeves Johnson Memorial Building, is devoted to memorabilia
of Johnson's career, ranging from the earliest talking
machines of the outside horn type to Orthophonic
models and the rare Aux -e -to- phone. Also included
are thousands of Victor records. The items are displayed in a reproduced Victrola dealer's store. The
building is open to the general public Tuesdays
through Saturdays from 11:30 a.m. to 4:30 p.m.
and on Sundays from 2:00 p.m. to 4:30 p.m. It is
closed on Mondays and legal holidays, but open to
researchers by appointment any day except Monday.
For information on tours and group visits, telephone

(302) 678 -4280.
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recognizable form, became the status symbols of their
day; no respectable home would be without one. Johnson
had truly latched onto the one -in -a- million lucky strike
dreamed of by every freelance machinist and his impecunious inventor clients. There was luck, and incidentally, the
will to work toward a goal, envisioning a concept and
then laboring to bring it into tangible form.

Johnson had a sense of people moving together to
create something. One of his favorite quotations was, "No
man can be happy who is not in touch with Humanity."
This included the people who worked for him. It may
sound paternalistic, but there was a clarity of focalization
when the head of the Victor Talking Machine Company
said to his employees "We seek to improve everything we
do every day."
Some of the improvements on the talking machine
brought litigation in their wake. A dispute over patent
rights with the Berliner Company cost the Victor Talking
Machine Company over a million dollars for the right
to a patent which expired within a few months after it
had been acquired. Eldridge Johnson took the litigation
in stride. It was his contention that "It is a bad plan to
fight a patent unless you are perfectly sure that you are
right."

An early Victor ad for

a

Gramophone. Note the price!

it-

thanks to a chain of favorable circumstances, one link of which, if missing, would have changed
this account totally."
was ready for

It was with this attitude of being precisely in the right
place that Johnson later formed his partnership with
Emile Berliner. Johnson recounts the story of his own
role in bringing Berliner's device to reality. "Mr. Berliner
had given the world the greatest basic improvements in
the talking machine since the day of Mr. Edison's original
discovery, and I happened to be the man who happened
to be there at the right time to give this great discovery
the needed improvements and refinements, and to manufacture it in such forms and designs as to become most
popular with the buying public. My years of hard experience in model making and repair work had well qualified
me to cope with intricate designs and processes. I immediately undertook a course of experimenting with talking machines and made discovery after discovery until a
talking machine of the disc Gramaphone type, capable
not only of reproducing sound in its own mechanical
fashion and in a tone of its own but of reproducing the
tone true to the original sound, stood in my laboratory."

Always on the side of agreement rather than wasteful
recrimination, Johnson arranged to merge his own interests
with that of the Berliner litigants so the two could utilize
their combined power. By 1927, the Victor Talking Machine Company had branches in Yokahama (JVC) Great
Britain, Europe, Canada, Chile, Argentina, Brazil, as well
as the United States. In 1929, the RCA Company obtained the U.S. rights to the name and the trade mark.

HIS MASTER'S VOICE

Eldridge Johnson had thoughts of great achievement in
technology, even a sense of pride at becoming a tycoon of
industry. But it's doubtful, although he was interested in
scientific marketing, that he ever dreamed he would become one of the heroes of the advertising business, celebrated in the folk annals recounted by professors in college marketing courses. Yet it was Eldridge Johnson who
immortalized a trademark that rivals Mickey Mouse in
worldwide familiarity, "His Master's Voice."

Eldridge Johnson's desk much as it appeared during his
lifetime. It is on display at the Delaware State Museum.

VICTOR TALKING MACHINE COMPANY

Johnson founded the Victor Talking Machine Company
1901, manufacturing machines inspired by Emile
Berliner's original design. During the period 1898 to 1915,
patents awarded to Eldridge Johnson for talking machines,
recording devices, cabinets, and improvements on the devices came to about 60, plus ten more issued in conjunction with other developers. The Victor machines, offering
the marvel of speech and music actually reproduced in
in

g
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The painting which forms the basis for the trade mark,
done by Francis Barraud, is of a not really throughbred bull
terrier, Nipper, listening to an old Edison phonograph.
Celebrated as the most copied painting in the world, it has
a poignant history.

Nipper originally belonged to Francis Barraud's brother,
Barraud, a painter of theatrical scenery. In fact,
E. M. Barraud's skill was so great, he was often summoned
for curtain calls along with the casts of the productions
for which he had designed the scenery. Always, standing
by his side, was his dog Nipper.
E. M.

E. M. Barraud died at the age of 39, leaving the dog,
who thereupon adopted Francis Barraud, a photographer
turned painter. Francis Barraud owned one of the early
phonographs. One day it seemed as if the dog was listening
with special intensity to a recording. Barraud listened
carefully; the voice on the recording did indeed resemble
that of his dead brother. He quickly sketched the scene
and the painting followed. Eldridge Johnson happened to
see the painting. He suggested it to his partner, Emile
Berliner, as a natural trademark for their fledgling company. He was right.

MANUFACTURING TALKING MACHINES
In 1913, Eldridge Johnson described the intricacies involved in the manufacture of the phonograph. "The manufacture of the Victor and Victrola calls for skill and workmanship far beyond that of watch manufacturing and
violin making. Watches are constructed to measure time
at intermittent intervals, but a talking machine record

must revolve evenly, true to pitch, and maintain the same
percentage of accuracy through each degree of its revolutions. It must measure out billions of vibrations so small
that the eye can detect but few of them so accurately
as to make the true tone of the original. The construction
of the parts that record and reproduce the sound to a
satisfactory volume without destroying its beauty is most
difficult and complicated, and calls for an organization
of experts with a greater variety of skill than any other
business."
At that time, Eldridge Johnson predicted that it would
take another twenty-five years to perfect the talking machine. He would probably be astounded, sixty-five years
later, to hear the cacophony of experts uttering cries of
"Eureka" at quad, or direct -to -disc, or the newest magnetic
computerized tape, all guaranteed at last to truly reproduce for posterity that which the human ear has no
trouble in handling.

But then again, perhaps Johnson, who died in 1945,
would not be so astonished after all. With his sense of his
own position in the scheme of things he might agree that
even his most ardent dreams of technological excellence
must, rightly, always fall short of perfection.

REFERENCES
Material for this article came from a pamphlet compiled by Mrs. Eldridge Reeves Johnson in 1951. Our
thanks also for their assistance to the people at the
Delaware State Museum in Dover and to Mr. Shortell
of RCA.

We Offer

Our Complements
Modular tape components and electronics.

PRODUCTS OF SOUND RESEARCH

When you design a custom tape system to
record, to monitor or to play, specify reliable
Telex tape components. You'll collect
the compliments. With our complements.
For detailed information please write.

X®

COMMUNICATIONS, INC.

9600 ALDRICH AVE. SO. MINNEAPOLIS, MINN. 55420 U.S.A.
Europe: 22. rue da la Legion- d'Honneur. 93200 St. Denis. France
Canada: Telak Electronics. Ltd.. Scaroorough. Ontario
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Edison's
Parisian Triumph

Apparatus for registering piano music by the phonograph.

the illustrious American inventor who recently came to Paris in order to visit our great
universal exposition, belongs, through his discoveries, to the privileged class of the benefactors
of humanity. The respect that he has found among us is
justified, and to it we add our humble tribute by summarizing in this place the extraordinary history of the great
physicist, whose debut was so modest, and whose labors,
already so important, have obtained applause throughout
the world.
Edison was born in Milan, a little village in Ohio on the
11th of February, 1847. He is. therefore, not yet fortythree years of age.
He received from his mother an elementary education
which he himself completed by assiduous toil, passing
EDISON,

It may appear, both in the timing of the subject

N

cn

matter and the ornate verbosity of style, that db has
been caught in a time warp. In reality, we swiped this
article from the October 12. 1889 issue of Scientific
American, happily in the public domain. Scientific American, incidentally, had lifted the piece from a French
publication, La Nature.

whole nights in reading such scientific works as fell into
his hands. At the age of twelve, while simply a train boy
on the Canada and Central Michigan Trunk Railway, he
started a newspaper, or rather a journal of reference,
which was printed on the train, while running from station
to station, with a press and type bought at second hand
and placed in a corner of the baggage car. This was the
young American's first invention, for The Grand Trunk
Herald, of which he was the sole owner, publisher, editor,
compositor, printer, and vendor, was the first journal
ever printed upon a railway train. In his printed sheet,
the young publisher furnished all the practical information
that he could procure from station to station, such as regarded the carriages that ran to places in the vicinity of
the stations, amount of fare, hotels to be recommended.
and likewise news of all sorts caught on the fly and printed
while the train was in motion. There was here an essentially original idea, and one that was absolutely remarkable when we consider that it was conceived and put into
execution by a child twelve years old.
Edison was not satisfied to be a journalist and reporter.
He made use of his leisure time in the study of mechanics, electricity, and chemistry, and always in the corner
of the baggage car that was reserved for him. But one

www.americanradiohistory.com
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Edison's assistants posed listening to his phonograph
at the Paris exposition.

day, an unfortunate experiment set fire to the car, and
the conductor of the train, being angry, put the little
printer off the train along with his press, his books, his
products, and his chemical apparatus, that had gradually
found their way into the baggage car and converted it
into a genuine laboratory.
The experience gained by Edison in his multiple functions upon the train permitted him then to become a
telegraph operator at Port Huron, Mich. and to more
thoroughly study telegraphy, which his inventions have
caused to make so remarkable a progress. His first invention, duplex telegraphy, dates back to 1864, and
quadruplex telegraphy, the use of which is now so general, was conceived, if not realized, at about the same
date.
In 1868 Edison went to Boston, and it was then that he
began to be appreciated at his just values. Here it was
that he opened the first shop to work up his inventions,
which as yet remained more especially in the domain of
telegraphy. Shortly afterward he entered the service of
the Gold and Stock Exchange and of the Western Union
Telegraph Company, which bought his inventions from
him and thus started his fortune. A factory for 300
workmen was built at Newark, N.J. for the manufacture
of stock and market telegraphs, but the management of
this left Edison too little time to occupy himself with his
inventions, and he soon relinquished it for the thereafter
historic Menlo Park laboratory, whence have proceeded
most of the inventions that have rendered his name so
justly celebrated.
ORANGE, N.J. LAB
Later on, the Menlo Park laboratory being found inadequate. Edison abandoned it in order to found a special
establishment at Orange, where his shops for construction

and experiment, greatly enlarged, now form a true industrial city. Edison has touched every branch of the
applications of electricity with success. His telegraphic
inventions, which began his fortune, are in widespread
use in America.
Although it is not just to attribute, as is too often done,
the merit of the invention of the telephone to Edison, to
the detriment of the true inventor, Graham Bell, it cannot
be denied that Edison has introduced important improvements into this invention. The first carbon transmitter
employed in practice was that of Edison, for which.
everywhere since, there has been substituted transmitters
based upon the Hughes microphone; but the electrophone,
a loud- speaking telephonic apparatus, is a first -class invention, the original idea of which belongs to Edison.
The general principle, too, of the incandescent lamp
burning carbon in a vacuum long antedates the labors of
Edison, but it was the great inventor who, through his
numerous researches, rendered the incandescent lamp practical, and truly produced. in lighting, that revolution which
we have witnessed for some years back.
THE PHONOGRAPH

The most remarkable, the most incontestable, and the
contested of Edison's inventions is, without doubt.
the phonograph. We have many times referred to the improvements introduced into the original invention but it
seems to us of interest to return to it again and point out
some of the modifications adopted for the faithful reproduction of speech, or of pieces of music, which, reproduced by the improved phonograph that we recently described, astonish and delight the numerous visitors who
daily crowd around the apparatus in the machinery gallery or in the American section of industrial arts. All
those who have heard the phonograph of 1878, and who
least
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It has seemed to us of interest to indicate the means employed for registering the airs obtained by the aid of
these musical instruments. FIGURE 1 shows the immense
ear trumpet which leads the sounds of a grand piano to
the wax cylinder of the phonograph. The apparatus, as
here represented, is the one that is operating in the room
set apart for Mr. Edison at the exposition. For the registration of the airs obtained by means of a brass instrument, a cornet of smaller size suffices. as may be seen
in FIGURE 2.

Registration of

a

The phonographic experiments at the exposition are
having great success, and the crowd does not cease to
show how much it appreciates the interest thereof. FIGURE
3 represents the aspect of these remarkable experiments
executed in the machinery palace. We reproduce a photograph which shows numerous auditors listening, through
the intermedium of double speaking tubes, to the speech
or music registered and reproduced by this wonderful
apparatus; but these auditors merit on the part of our
readers a special examination, for they consist of the various co- laborers and young engineers of the great American savant. One of Mr. Edison's representatives, Mr.
Hammer, has been kind enough to communicate to us a
copy of this photograph, which may be considered as a
historic piece from a scientific point of view. All the
young American scientists are grouped in the attitude of
the public when it is listening to the phonographs, and they
have taken care to place themselves in the presence of the
picture which reproduces the features of their master.
Edison.
The illustrious American inventor long ago gained
everyone's admiration by his discoveries, and we may add
that when one has the honor of seeing him close by, it is
soon recognized that he knows how to enhance his merit
by those rare qualities-simplicity and modesty.

cornet solo.

compare it in mind with the one of 1889, will certainly
be struck with the progress made during this first period
of ten years, and will agree with us that, although the fine
promises made at first might have seemed premature and
stamped with exaggeration, none of them can today be
considered as impossible to realize materially. Edison is
still young enough to keep all his promises, even those
that his as enthusiastic as sincere admirers have often
hastily made in his name, Gloire, comme noblesse, oblige.
AN IMMENSE EAR TRUMPET
When one has heard the new phonograph speak at the

exposition, he is astonished at the distinctness exhibited
in the reproduction of piano and wind instrument music.

Another Limiter?
So ask the cynics. That's why we made the O ban /Parasound 418A special. It's a stereo compressor/limiter/highfrequency limiter system that compresses the dynamic
range of complex program material with astonishing
subtlety and freedom from side -effects. It simultaneously
and independently controls the high frequency energy to
protect preemphasized media (like disc, cassette, and optical film) from high frequency overload distortion. It's
cleaner than most linear amplifiers (THD at 1 kHz is
typically 0.02% for any degree of gain reduction), and
stereo tracking is locked -in for life without adjustments.
The 418A is highly "smart" and automatic. There are
only three controls that affect the sound quality. This
means that the 418A can speed the process for budget coriscious customers (like commercial producers) and
bring them back again and again. The 418A is also ideal
in the broadcast production studio ahead of the cart
recorder, where it guarantees clean carts, free from over-

PARASOL/NO

load and high frequency saturation due to excessive EQ.
The recording studio can use the 418A to genera-e
master tapes which will transfer to disc and cassette
gracefully and cleanly. The subtle, dynamic high frequency
control means that high frequency equalization can to
used more freely than ever before without danger of
overload. The cassette duplicator and optical film recorder
can condition problem masters to maximize signal-tonoise and eliminate high frequency splatter in these
touchy and demanding media.

The Orban /Parasound 418A isn't "just another

limiter" -it's a time- saving system that handles chores
ordinary limiters can't touch. It's available at your
Orban/Parasound dealer.
-

OfbaA/pafasOVffd
680 Beach Street. San Francisco. CA 94109
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OLIVER BERLINER

The Bark Heard
'Round the World
Technical breakthroughs, and legal battles, spawned the
recording industry.

to commemorate 100 years of commercial sound recording, we tend to forget that this
same year marks the 100th birthday of an equally
important invention, the microphone -the first and,
in my opinion, the greatest invention of my grandfather,
Emile Berliner.
We also fail to recognize that the disc record, its forerunner the cylinder dictation machine, and the microphone all owe their origin respectively to three inimitable
Frenchmen. My grandfather's microphone, the principle
of which is still in use in every one of the world's telephones, utilizes the loose contact principle discovered by
Count du Moncel. But the Count failed to render practical that which he had demonstrated in theory.
In 1876, after the Emperor of Brazil made possible
worldwide publicity for Alexander Graham Bell's telephone which he had seen at America's centennial exposition in Philadelphia, many inventors and would -be inventors set out to create a practical telephone; Dr. Bell's marvellous device was not only sound -powered, but also used
the earpiece for talking. Twenty -five year old German
immigrant Emile Berliner, a dry -goods clerk and one -time
student of electricity at New York's Cooper Union, tried
working on such a telephone. Discouraged, he went out
N OUR ZEAL

Oliver Berliner, grandson of Emile Berliner, is the
author of numerous articles on music, audio and video,
West Coast editor of Broadcast Management /Engineering Magazine, and author of the textbook, Color TV
Studio Design & Operation. He is president of Ultra
Audio Pixtec. This article, which was reprinted from the
July/ August 1977 issue of the Journal of the Audio
Engineering Society, originated as an address delivered
at the May, 1977 A.E.S. Convention in Los Angeles.

one day to visit his friend Alvan Richards, chief operator
of the Washington Fire Office. Richards tried to amuse
his dejected friend by letting him try his hand at a spare
telegraph key.
Richards immediately pointed out that young Emile
was not pressing hard enough upon the key. "What difference does that make, as long as I make contact ?" asked
my grandfather. Richards explained that in long distance
telegraphy where resistance in the lines is high, you must
make a forceful contact at the key in order to get adequate reception. Richards was quick to point out that this
was the reason why women could not be used as telegraph operators. He noted that more current passed
through a forceful contact than through a light one in
these cases.
THE TOY DRUM

Emile Berliner rushed home, knowing that this was the
secret of a telephone transmitter. He embedded a sewing
needle in the center of the "head" of a child's toy drum.
Standing the drum on its side, he dangled a polished ball
on a wire from the edge of the drum so that it lightly
rested against the tip of the needle. Now, by speaking to
the drum and causing the head to vibrate with the sound
waves, the ball bounced ever so lightly against the point
of the needle, thereby making contact in sympathy with
the sound waves.
The rest is history-for this microphone principle, which
passed the limits of scientific credibility at the time, was
acquired soon after by the fledgling Bell Telephone Company to overcome the drawbacks in the basic telephone.
Curiously, the then -powerful Western Union Telegraph
Company had acquired the rights to a microphone invented
by the already famous Thomas Edison. Although Western
Union was eager to get into the exciting new field of
telephony and envisioned itself as the ideal organization
to do so, its lawyers examined the Berliner microphone
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and its patent and advised their client that the Bell system
would prevail, setting the stage for Bell to become the
world's largest corporation.

EDISON'S PHONOGRAPH
The Berliner patent application was not filed until
April 14, 1877. Recovering from his defeat, Edison set
out to conquer new fields. Before the end of that year
he was to rock the world with a device which he called
the phonograph. Yet in 1857, twenty years before, the
French physicist Leon Scott de Martinville had invented a
device for recording sound waves on a rotating cylinder
covered with lampblack, called the phonautograph. Scott's
machine, which was manufactured in small quantity and
which traced sound patterns laterally, could be used for
recording only, whereas Edison's device would allow for
reproduction of the recording. Edison used tin foil, which
was rendered useless after one or two playings, and failed
to heed Scott's tacit warning that a laterally moving stylus
should be used. Consequently, Edison's vertically cut recordings were forever cursed by the scientific fact that
disproportionate amounts of sound pressure were needed
to record the louder passages. Edison never accepted this
basic law of physics.
So great was the publicity attached to Edison and anything that he did that a paper by Charles Cros filed with
the French Academy of Sciences, received there on April
30, 1877 and revealed to the world in December of that
year, was ignored because of the announcement that very
month of the advent of Edison's phonograph. Thus few
people were aware, least of all Mr. Edison, that the poet,
Charles Cros, had envisioned a method of recording using
a flat disc, as contrasted to Scott's cylinder, but with the
laterally vibrating stylus. Interestingly, Cros envisioned
the disc's surface being coated with lampblack, thus (for
the first time) continuing the impossibility of reproduction
of the recording.

CO

ACID -DEEPENED GROOVES
Exactly ten years later, Emile Berliner, who had sold
his microphone to Bell for $50,000, sought a better way of
recording than that of the popular cylinders. Cros' obscure
theory held the secret, but the problem of how to reproduce the recording remained. Eventually my grandfather
developed a process in which an acid ate away the portion
of the disc where the stylus had traced, using the lampblack to resist the acid elsewhere in what we call the
"land" area of a disc. Again using the principle of variable
pressure against a diaphragm, Emile Berliner developed a
pickup arm and stylus that would track the acid -deepened
groove and reproduce the sound waves captured therein.
The lateral cut groove, as envisioned by Scott and Cros,
overcame the inherent flaw in Edison's hill -and -dale system. But it remained for Emile to create a method for
mass producing discs from this single master. He developed a stamper, which was a mirror-image of the master, and from this large quantitaties of discs made of rubber were pressed, which could be sold to the consumer.
Later, because rubber often created grooves of uneven
depth, shellac was used as the "biscuit" and this continued
until the advent of plastic discs many decades later.
It was not until some dozen years after, in 1898, that
my grandfather formed Deutsche Grammophon and the
British Gramophone Company, and in 1899 the latter firm
acquired the painting that -again thanks to Emile Berliner-was to ultimately become the symbol not just of a
few record manufacturers but of the giant record business
itself. His Master's Voice, from a painting by still another
Frenchman, Francis Barraud, was registered by Emile
Berliner in the United States Patent Office on July 10.
1900.

In 1902 the great Italian tenor, Enrico Caruso, sounded
the death knell of the cylinder when he vowed that he
would make only disc records which could be recorded
just once, yet could be produced in enough volume to
meet the public demand for his works. All other name
artists followed suit. Soon after, the phonograph was relegated for use as an office dictation device, and in home
entertainment the gramophone was king. It is amazing to
note that many years later the great Scotsman, Sir Harry
Lauder, a leading artist for The Gramophone Company,
informed the Company at contract renewal time that in
the future he would record not for a fixed fee, but for
royalties, and further insisted that he be paid royalties
on all previously sold records. Had he been alive, Nipper,
the dog in the painting, would have no doubt barked with
rage. But His Master's Voice, already the name by which
British Gramophone had become commonly known, bowed
to Sir Harry's demands, thus setting the pace for the present
custom of paying royalties. Truly, the record industry has
never been the same since this bark heard 'round the world.
Many have wondered what became of the Berliner
Gramophone Company. It had been established in Philadelphia to record artists, press their discs and manufacture gramophones-Trademark Model gramophones, of
course. Emile Berliner's U.S. Gramophone Co. of Washington, D.C. owned the Berliner patents and engaged in
research on improving disc recording and manufacture.
Emile Berliner and his associates were so unskilled in
marketing that they entrusted nationwide distribution of
their products to Frank Seaman, who then founded New
York City's National Gramophone Co. as their distributor. The Columbia Graphophone Co., long a competitor
of Edison's in the cylinder business, was making cylinders
of wax and playing them with a floating stylus system,
both of which were invented by Charles Tainter and Chichester Bell. (Chichester was a cousin of Alexander Bell
and was working at the Volta Laboratory-now Bell Labs
-which had been established with the $10,000 prize that
Alexander had received from France for his telephone.)
Columbia was eager to enter the disc business and its
lawyer, Philip Mauro, frantically sought a way to break
the Emile Berliner disc patent. In a brilliant maneuver,
Mauro sued not Berliner but Seaman, and claimed that the
Berliner pickup system infringed on the Bell -Tainter patent that Columbia owned. Seaman, who could not distribute his store of merchandise, not only surreptitiously
formed another firm to compete with himself, but then
declared that "Mauro was right" and that the Berliner
patent did indeed infringe on Columbia's.

LEGAL MANEUVERS
Even more incredibly, the Court enjoined Emile Berliner from manufacturing his own products, based solely
upon Seaman's "admission of guilt." Across the Delaware
River from Philadelphia lay the Camden, New Jersey machine shop of Eldridge Johnson, where the springworks
that powered the gramophones had all been made. While
business was good, Johnson had been building complete
gramophones to supplement the output of the Philadelphia
Berliner Gramophone Co. Johnson was enjoined along
with Emile Berliner, but Johnson brilliantly persuaded the
Court to lift the injunction against himself, paving the
way for his disposal of a huge quantity of unsold merchandise which the Berliner company had been unable
to pay for. He did this by forming a firm called The
Consolidated Talking Machine Co., because he did not
wish to use Emile Berliner's coined word, gramophone.
One month later, in April of 1901, the injunction imposed
upon Berliner as a consequence of Seaman's irrelevant
declaration was lifted and Emile emerged victorious. Seaman's National Gramophone Co. was destroyed along
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with his other secret operation for the manufacture of
Zonophones, as well as Columbia's dreams of plunging
into the disc record business, which was once again controlled solely by Emile Berliner.
TO THE VICTORS

But my grandfather was financially ruined while Johnson was enjoying unprecedented prosperity. They joined
forces. Consolidated was abandoned and on October 10,
1901, the Victor Talking Machine Co., named to recognize the victory of Emile Berliner, was formed. For contributing his patents, know -how, and trademark, my grandfather and his associates received 40 per cent of the
Victor stock.
However, we were not yet to see the last of Philip
Mauro. Reeling from the blow of the Berliner court victory, Columbia desperately sought another way of crashing into the disc business. This was neatly handed to them
by young Joe Jones who, four years before, had worked
for a brief period in the Washington laboratory of Emile
Berliner. My grandfather had experimented with wax
disc masters instead of metal, for they were indeed superior, but he believed that to use them would violate a
Bell -Tainter wax cylinder patent, not realizing there was
no patent as yet. Four years later the patent was issued
and Jones rushed to Columbia with the information that
Berliner was using wax. Columbia threatened to sue Victor, which under Johnson had begun using wax masters.
believing that they were not patentable. Rather than engage in costly litigation, Victor and Columbia agreed to
allow each other to use their respective patents. This
resulted in opening the record business to any firm desiring

to enter it. Nipper, no doubt, by this time would have
been too discouraged to even whimper.
As a footnote, it should be added that the input transformer widely used in professional audio was also invented by Emile Berliner as a means of amplifying weak
telephone signals. Francis Blake, third of telephony's
"Three B's," developed a microphone using the Berliner
loose -contact principle combined with the Edison carbon
button. In manufacture, the Blake improvement proved
to be unreliable and Blake was unable to correct this
so Emile Berliner did.
In his later life, my grandfather devoted his energies
to humanitarian endeavors, not the last of which was
bringing pure-milk laws to Washington, D.C. In the first
half of the 1920's my grandfather and his son Henry, who
later created the famous Aircoupe, a small spinproof airplane, pioneered in autogyro design. The results of their
effort, a French plane modified for vertical flight, is on
display in the Smithsonian Institution's Air Museum. And
although Valdemar Poulson gets credit for the introduction of magnetic recording in 1889, Emile Berliner's 1882
device that proved wire recordings' feasibility -five years
before the advent of the disc record
also in the
Smithsonian.
Born in Hanover, Germany, May 20, 1851, Emile
Berliner died in Montreal on August 3, 1929 while visiting me and his son Edgar, my father, who had the unique
distinction of being President of all three successive
Canadian companies: Berliner Gramophone. Victor Talking Machine Company, and RCA Victor. My father retired one year after I was born; he could not stand watching the new owners' attempt to replace records with
radio. Fortunately, they never succeeded.
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HAROLD LINDSAY

Magnetic Recording
Park
A tantalizing proposition- reproduce a machine with no

information regarding its electronics.

marks one hundred years since the
invention of the first demonstrable sound recording devices, and thirty years since an event that
profoundly influenced the development and acceptance of magnetic sound recording-the first radio
show to be aired in the United States from a magnetic recording of acceptable professional quality. This event was
to revolutionize broadcasting transcription practice.
Early in the evening of May 16, 1946 my wife Margery
and I drove the 35 miles north from Redwood City,
California to San Francisco to attend an Institute of Radio
Engineers (now known as I.E.E.E.) meeting to be held
in Studio A of the NBC /ABC complex. Little did we
realize as we set out that this event would serve to change
the whole course of our lives and many others as well.
The speaker of the evening was John T. (Jack) Mullin
and his subject the "Magnetophon." This was to be the
first public presentation in the United States of this remarkable recording device, which had been first demonstrated in August 1935 at the Radio Exhibition in Berlin,
Germany. The device, developed by Germany's A.E.G.,
in conjunction with I.G. Farben, used tape consisting of
carbonyl iron powder coated on cellulose acetate. In JanuHE YEAR 1977

Harold W. Lindsay, a distinguished audio pioneer
and internationally recognized authority on
magnetic recording, helped lead Ampex Corporation
to success and growth and is currently special
consultant to that company's magnetic tape division.

ary, 1938 the German Reichs -Rundfunk -Gesellschaft had
adopted the Magnetophon and magnetic tape as the future
standard for radio broadcast recording in Germany.
Further refinements in machines as well as tape continued throughout the war and somewhat beyond its end.
In all, three different types of tape were produced along
with at least six different models of the Magnetophon.
It is nothing short of astonishing that while researchers
here were still struggling with steel tape and wire recorders,
our wartime enemies were fully a decade ahead of usand we didn't even know it. People engaged in the audio
professions in this country were not even aware of the
advancements that had taken place overseas until after
the war's end. Only then did military intelligence and
communications personnel take an interest in this "new"
technology and recognize its potential.
By that time, Germany's industrial capacity was in a
state of near collapse. At least two of the "Magnetophone
Union" factories had been bombed out, and production
of recorders and tape was at a virtual standstill. One of the
last operating factories to produce type "L" tape used in
the machines was confiscated and shut down by Russian
occupation forces.
Therefore, the machines on which Jack Mullin demonstrated the use of magnetic tape were exceedingly rare,
representative of what had become an extinct species.
And the tape on which they depended was rarer still;
there was no possible way of getting more. The fact that
Jack Mullins later shared some of his precious tape with
the people from Ampex will always be remembered with
gratitude.
MULLIN'S DEMONSTRATION
The studio in San Francisco was packed to the foyer.
We could sense the feelings of anticipation and excitement
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ing point in my life. Mr. Poniatoff explained that with
the end of their war -time contracts in view, he and the
people at Ampex were anxious to find a post -war product
to help them stay in business They were considering studio type turntables, but felt they should have some consulting
expertise to assist in the final decision. Mr. Poniatoff
proposed that I serve in a part time consulting capacity
to Ampex in this matter of new product selection. I accepted, and a series of meetings ensued.
AMPEX CONTACTS MULLINS
After many weeks of discussion and review I finally

Original prototype Ampex playback head (enlarged
3.5X). This is the actual head that was proportioned
to allow mounting in Mullin's Magnetophon head
housing for proof of performance.

as the crowd viewed the puzzling array of sound equipment crowding the stage. Jack Mullin opened his presentation with a slide -illustrated technical description of the

Magnetophon. Then came the demonstration.
Previously recorded musical numbers were played back
while, intermittently, live music from a small jazz combo
in an adjacent studio was switched with an A/B switch
back and forth from live to tape. No one, but no one, in
that audience of critical ears was able to detect a difference between live and tape. This brought forth a standing ovation from the spellbound listeners. Equally amazing was the demonstration of the fascinating capabilities
of tape editing, including a one -minute stretch of program
containing twelve splices, none of which was detected by
the listeners.
A deluge of questions followed the formal presentation,
and Jack fielded the queries in fine academic fashion.
Adjournment brought a crush and jam of the technically
inclined to the lecture platform for a close look at the
fantastic Magnetophon.
Margery and I waited until the crush had thinned out
before inspecting the equipment. Quite overcome with excitement, I burst out to Jack, "I've got the feeling this
development is going to change the lives of millions of
people. That's what I'd like to do someday -work with
magnetic recording."
Jack smiled as he shook my hand. "I hope you do. If
I can be of any help, look me up." As we parted, little
did I realize that this offer, so lightly made, would be taken
up in earnest only six months later.
My first contact with the Ampex Company came in
September, 1946 while I was working in the engineering
department of the Dalmo Victor Company in San Carlos,
on the San Francisco Peninsula. Forrest Smith, general
Mager of Ampex, frequently visited Dalmo Victor in
connection with the precision permanent magnet motors
and generators Ampex had been supplying to Dalmo for
assembly in the APS -6 airborne radar for Sperry Gyroscope and the U.S. Navy.
Mr. Smith and I became quite friendly. Then one day
he surprised me with a message from his employer,
Alexander M. Poniatoff, asking to meet with me at my
earliest convenience for a technical discussion. The meeting arranged for the following week became another turn-

conjured up enough nerve to suggest to Mr. Poniatoff that
he consider looking into the German Magnetophon with
the idea that the design be upgraded where possible and
adapted to suit radio broadcast practice in the United
States. His response was immediate and favorable, which
was typical of Mr. Poniatoff when presented with a new
and intriguing idea. I described the May 16th I.R.E. meeting to him and when I related Jack Mullin's parting comment, Mr. Poniatoff was fast to interrupt: "Let's phone
him!"
Jack was cordial but apologetic. He was all packed
and ready to depart for Los Angeles to attend the annual
convention of the Society of Motion Picture Engineers
(SMPE -there was no '1T" for television then). He suggested that Mr. Poniatoff try to make plans to come down
to this affair where he could meet Jack and see the equipment demonstrated. After hasty arrangements, Mr.
Poniatoff was on his way.
He returned with a display of enthusiasm for the tape
recorder, which unmistakably meant Ampex was about
to enter a new field. His first comment, directed to me,
was, "I want you to become a full -time member of Ampex
and assume responsibility for the development of our first
magnetic recorder." How could I refuse? My wish had
become a reality.
THE DEVELOPMENT PROJECT
On the 10th of December, 1946, not quite eight months
after that memorable I.R.E. meeting we were on our way
toward the development of a magnetic tape recorder. None
of us in our wildest dreams could have visualized the full

Ampex's first products. Precision permanent magnet
motors (left) and generators (1944 -1946).
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Partial view of top -plate showing cast Meehanite head
housing with gate forcibly extended beyond its regular
open position permitting view of magnetic heads.
Note alloy inner shield cans. Far left head is
play -back with laminated shield can. Also shows
straight-line threading path of tape.

impact of what lay ahead, but I remember saying to Mr.
Poniatoff, "If we succeed, one day people will be beating
on our door to get these products."
At the outset of the development project, the immediate
challenge was where to start and how to divide the work
load. In fact, the division of labor was quite simple. There
was Myron Stolaroff, the electrical engineer who had done
much of the design work on the radar motors and generator, and myself. That was the entire engineering team at
my disposal as project leader!
A good suggestion as to the best starting place came
from Jack Mullin, whom we had phoned for advice. Based
on his experience with the Magnetophons he had found
there was no question that the most critical part of the
entire recorder rested in the design and construction of the
magnetic heads, especially the play-back head. With this
in mind, he urged us to attempt a play -back head design
and to construct a model for performance tests. Success
with this should give encouragement to continue the whole
project; but should we fail we would be better off dropping
the idea of ever producing a magnetic recorder!
In proposing these early head tests, Jack of course
realized that we would be in no position to perform them
without the availability of an already operable recorder,
so he kindly extended an invitation to test our head design, when ready, on one of his two Magnetophons. By
designing our play-back head so that at least its mounting requirements would be adaptable to the Magnetophon's
head housing, we would be able to make performance
tests using the German erase and record heads.

View illustrating plug -in feature of magnetic head
assembly. Slotted cap screw at left of head gate covers
hole for editing pencil insertion over playback gap.

to the W. A. Palmer Studios in San Francisco, where Jack
Mullin and Bill Palmer had been using the Magnetophons
for over a year in their commercial film production.
The first tests were to be subjective listening tests using
the best master taped material in the Palmer studio. We
listened critically to this as it was played back with the
normal Magnetophone head, using their best monitoring

equipment. After replacing the German reproduce head
with the Ampex prototype and rewinding the test material,
we were ready.
I have always remembered that next moment, just
before pressing the start button, as one of the most anxious

Author Lindsay checking out Model 200 (January 1943).

THE MOMENT OF TRUTH
In the spring of 1947, after several months involving
construction of lamination dies, a hydrogen annealing

°v

furnace, core stacking and lapping fixtures, and many
tedious hours of stamping, stacking, hand lapping and
winding, we were at the point of final assembly and
static testing. We believed we had gone as far as we
could without tape-we were ready for that long sought,
but now almost frightening moment of truth, the final
test. I phoned Jack and set a date. The following evening
found an excited but nervous Ampex group on its way
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times in my entire life -so much hung in the balance:
a dismal failure or the beginning of an exciting future.
The tape whipped up to speed; we were stunned, entranced, suspended in an eternity of mere seconds. Then
cheers and hand shakes and clapping -the sounds of a
wild celebration. Our ears had just told us what measurements later confirmed-we had outperformed the Magnetophon head. We were destined not to failure, but to
fame.
We followed the playback head with a successful record
head and finally one for erase. These head successes and
Alexander Poniatoff's unbending courage and confidence
served to carry us through the very difficult months
ahead, months when finances would dwindle to the near
vanishing point, plus loss of credit, inability to get supplies when needed, weeks without pay checks and experimental and developmental reverses. Nevertheless, in the
face of all these obstacles we continued, stubbornly unwilling to give up.
During these rough months Jack Mullin was helpful in
many ways and on many occasions, allowing us to examine
the mechanical portions of the Magnetophon, but never
the electronics. This puzzling situation was later explained
when we were told of his previous commitment and contract with Col. Richard Ranger who was also hoping to
produce a domestic version of the German recorder. Jack
had made certain improvements in the electronic circuitry which were to be exclusively used in the Rangertone

Threading the 14 "-diameter open -faced "reel." Reel
held 5400 ft. 0.002" thick tape. Torque /threading pin
mounting circle dimensions have carried over to
present day N.A.B. Standard Hubs as inside (hub
bore) driving s lots.
Recessed push- button control center. Buttons of
Lucite were illuminated, recessed to reduce chances
of mis- cueing.

equipment.
While unable because of these commitments to show
us any of the electronic assembly beyond the front panel.
Jack did, however, help us in many ways. His moral
support, encouragement when going was rough, loan of
a number of reels of German "L" type tape when he had
precious little on hand, design suggestions, and last but
certainly not least, his promotional efforts in Hollywood
on behalf of our forthcoming product were vital to us.

THE TAPE CRISIS
As development of the prototype model of the Ampex
200 reached the tape pulling stage, we began to get very

uneasy feelings. Up to now, Jack Mullins had been sharing
his slender stock of type "L" tape with us. But the sources
of the tape were no longer in existence. If we didn't develop a tape to go in our machine, we'd be all ready for
production with no place to go.
But fate was moving along with us. One day a gentleman came into our office, introducing himself as a
representative of Audio Devices, an eastern manufacturer
of disc recording blanks. They'd heard through the grapevine about our project and wondered whether we would
cooperate with them in using our new machine to test
some new tape they were developing. Needless to say, we
were more than happy to oblige.
It seems almost incredible, but a few weeks after the
Audio Devices arrangement had been made, we again
had an unannounced visitor. This man seemed to be in
a great rush, somewhat nervous. In a hurried manner, he
explained that his firm in the middle west believed that
there was a great future for magnetic recording. They'd
embarked on an intensive project to develop an acceptable
tape product. However, like Audio Devices, they were
stymied because they didn't have suitable recording equipment on which to test their tape. They also wanted to
use our new equipment.
Without identifying the other company, we told him
about our previous arrangement.
He was not shaken. "Why not help us both? The results
can easily be kept confidential. Furthermore, if you have

Front view with cabinet doors opened. Note modular
electronic assembly on vibration -isolated base.
Removable modules are (left to right) power supply,
control logic assembly, record module, and playback
module.
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an acceptable unit, but it was also a fantastic opportunity

for recognition and the establishment of credibility. There
was an ominous mandate: we must not fail.
The Crosby people visited us at Ampéx and, satisfied
with what they saw in a partially completed machine,
encouraged us to notify them when it was finished and
to bring it to Hollywood to Crosby's "listening room" at
ABC /NBC Radio Center for demonstration.
THE CROSBY CONNECTION

Capstan drive sub -assembly removed from top -plate.

two tape sources, this will double your chances of arriving at the marketplace in time with tape."
This aspect of the proposal was too tempting; we couldn't
turn it down. As he rushed to leave I called after him,
"Pardon me sir, may we have the name and address of
your company for our records ?"
He replied, "I come from Minneapolis, and my company
makes pressure sensitive tape products labeled 3M."
MODEL 200 STEAMROLLERS
As mid- summer 1947 arrived, the Model 200 project
was accelerating. Six- and seven -day work weeks, as well
as many around -the -clock sessions were stepping up progress, but not without their toll on the participants. By
this time (July) trials of Mr. Mullin's reworked Magnetophons were also accelerating at ABC/NBC's Radio
Center in Hollywood. We had heard of the misfortune
Col. Ranger suffered when the "Rangertone" failed in its
comparative demonstration with the Magnetophon (held
in the NBC recording department).

N

However, Jack Mullin's successful demonstrations for
NBC and ABC as well as for the Bing Crosby /Philco
radio show people had served to stir up great interest in
the potential use of professional quality magnetic tape
recording equipment for broadcast applications.
The next step would be an actual trial on the air, and
the Crosby people were in a position to benefit handsomely from its successful use. They were willing to go
ahead but had two principal concerns. With the failure
of the Rangertone unit, who would supply the needed
equipment for back -up should the German machine wear
out, and where would be the source of new magnetic tape
when the German "L" tape was eventually consumed by
splicing operations?
Jack Mullin called us long distance and explained that
since the Rangertone fell by the wayside the Crosby and
Philco people were anxious for Ampex to succeed. It
seemed we were being put on the spot to quickly produce

After conferring with Jack Mullin, the Crosby /ABC
people decided to go ahead with the Magnetophon taping
of the Philco show. That decision was based on Mullin's
assurance that he felt Ampex would produce an acceptable recorder within a reasonable period. The decision
called for initially recording on tape, editing, and performing a single -generation dub to a Scully cut disc from
which the program would be broadcast. It was hoped
that when the additional recorders were available, the
operation might be ultimately expanded to the use of tape
playback directly to the network.
In August Jack Mullin set up his two Magnetophons in
a small studio in the NBC building and started recording
and editing an average of one show a week.
In the meantime, there was rapid progress on tape
development. Audio Devices and 3M were moving along
on somewhat parallel paths. Both concerns were supplying test samples at frequent intervals to Ampex for evalution. 3M also supplied samples to Jack Mullin with the
assurance that they were most anxious to cooperate in
any way possible to help make the application of magnetic tape practical. Both firms arrived at the marketplace
with acceptable tapes in time for use on the first Ampex
machines.
Toward the end of August, our prototype Model 200
had reached the stage of final testing. We phoned Jack
and a date was set for early in September for the Crosby
demonstration. During the course of final testing and adjustment, a decision was made for a slight alteration in
the record and bias circuits. To our dismay we experienced
severe degradation of signal quality in the record mode.
We feverishly worked night and day in an effort to restore
the original circuits and performance, but to no avail. Our
date at Radio Center was less than a week away and it
appeared that we would have to cancel out. We needed
more time to rectify our error.
In desperation we phoned Jack Mullin and explained
our situation. His first question was. "Will it play back ?"
On being assured that the playback performance was excellent he implored us not to cancel the appointment. This
was one of those rare opportunities which might never
come again.
TAPE SPEED
It was now that a decision made some eight months
previously was to pay off. In our early discussions with
Jack with respect to transport design direction, the question of tape speed was considered. It was thought that in
the interest of interchangeability of recorded tapes be-

tween the Magnetophons, with their 76.2 cm /sec tape
velocity, and the Model 200, that we should adopt the
same speed. A simple conversion from the metric provided an answer of 30.0 inches per second. This speed
was adopted in our design and it has continued as a
reference base for tape speeds throughout the industry's
expansion.
This simple decision made it possible to demonstrate
our prototype on a playback -only basis in Hollywood, using
excerpts from the Crosby show tapes as source material.
The Ampex 200 was set up in Crosby's listening room at
Radio Center, and to our surprise the event turned out
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MAGNETIC RECORDING: HIGHLIGHT SUMMARY
1898

1900
1907

1912
1918

1920

1921

1927

1928

The Danish physicist Valdemar Poulsen introduced the "Telegraphone," first of the early
magnetic recording and reproducing devices
of practical design. Danish Patent No. 1260,
British Patent No. 8961.
U.S. Patent 661,619 issued to V. Poulsen
covering the "Telegraphone."
U.S. Patent 873,033 issued to V. Poulsen and
P.O. Pedersen covering the principle of d.c.
bias.
Dr. Lee De Forest's invention of the vacuum
tube.
Leonard F. Fuller was issued a patent covering the use of high frequency current for
erasure of magnetic recordings.
Dr. Kurt Stille of Germany recognized the
real value of magnetic recording as applied

to a variety of uses.
U.S. Patent application by W. L. Carlson and
Glen W. Carpenter for the use of d.c. bias
on a wire telegraphone. This was finally issued
as Patent No. 1,640,881 in 1927.
granted U.S. Patent No.
J. A. O'Neill
1,653,467 covering powdered recording media.
December 20, 1927.
Dr,. Fritz Pfleumer, German Patent No.
500,900, January 31, 1928, British Patent No.
333,154, August 5, 1930, covering application
of magnetic powders to paper or plastic backing media. Seeking technical help for the
development of his idea he approached the
German electrical company Allgemeine Elektrizitats Gesellschaft (A.E.G.) of Berlin.

British Patent
British Patent
British Patent
British Patent
British Patent
British Patent
Danish Patent

PATENTS
V. Poulsen
V. Poulsen
B. Richeouloff
288,680

Kurt Stille
Kurt Stille
Fritz Pfleumer

1899
1903
1928
1930
1930
1930

V. Poulsen

1898

8,961
541

319,681
331,859
333,154
1,260

1928
Fritz Pfleumer
500,900
German Patent
Braunmuhl /Weber
German Patent
*(Published in U.S., U.S. Property Custodian Ser. No.
413,380) 1934

Patent
Patent
Patent
Patent

341,287
661,619
720,621
789,336

U.S. Patent
U.S. Patent

836,339
873,033

U.S.
U.S.
U.S.
U.S.

Tainter
V. Poulsen
W. A. Rosenbaum
V. Poulsen,
S.

1886
1900
1903

P. O. Petersen and

Carl Schou
P. O. Pedersen

1905
1906

V. Poulsen &
P. O. Pedersen

1907

to be much more demanding than we had been led to
believe in the planning discussion. Early in the day play hacks were made for the Crosby principals and crew,
and while they were in progress a waiting line began
to form outside. It was composed of engineers and technical people from all over the area -from the networks,
disc recording studios, and the motion picture industry,
as well as others. The word had gotten around and they

A.E.G. in turn interested I.E. Farbenindustrie Aktiengellschaft of Ludwigshaven in
the project. Concurrently with the tape development at I.G. Farbenindustrie the A.E.G.
carried on a project resulting in a product
to be known as the "Magnetophon."
1931

Ludwig Blattner,

Kurt Stille's

1935

1938

1938
1946

In January, German Reich-Rundfunk-Gasellschaft adopted the Magnetophon and magnetic tape as the future standard for radio
broadcast recording in Germany.
His "Telegraphic Patent Syndikat" obtained
rights to various magnetic recording patents.
along with some of its own, and issued
licenses for commercial exploration.
Dr. Hans-Joachim von Braunmuhl re-discovered a.c. bias and patented it.
May 16, 1946, Institute of Radio Engineers
(now I.E.E.E.) San Francisco Chapter local
meeting featuring John T. (Jack) Mullin as
speaker of the evening. Subject: "The German
Magnetophon Magnetic Tape Recorder."

873,078

U.S. Patent

873,083

U.S. Patent
U.S. Patent

873,084
900,304

i'atent

900,392
1,213,150
1,459,202

Patent
Patent
Patent

1,640,881

(A.C. Biasing)
U.S. Patent
U.S. Patent
U.S. Patent

1,653,467

Patent
Patent
Patent
Patent
Patent
Patent
Patent
Patent

2,235.132
2,351,004
2,468,198
2,619,454
2,643,130
2,778.637
3,052.567
3,761,311

U.S.
U.S.
U.S.
U.S.
U.S.
U.S.
U.S.
U.S.

German, exploited Dr.

tape "Blattnerphone" to the British Broadcasting Co. where it was used for radio transcription purposes.
The A.E.G. developed the Magnetophon using
tape consisting of carbonyl iron powder
coated on cellulose acetate. It was publicly
demonstrated in August 1935 at the Radio
Exhibition in Berlin. The eight models displayed were sold during the show.

U.S. Patent

U.S.
U.S.
U.S.
U.S.

a

ideas and introduced the steel

1,758,531
2,213,631

P. O. Pedersen &

V. Poulsen

1907

P. O. Pedersen &

V. Poulsen
V. Poulsen
P. O. Pedersen &
V. Poulsen
G. Kirkegaard
H. C. Bullis
Leonard F. Fuller
W. L. Carlson &
Glen W. Carpenter
J. A. O'Neill
Pfanhouser
H. S. Heller &
L. G. Butler
D. E. Wooldridge
Marvin Camras
H. S. Heller
P. P. Zapponi
Kornei
G. Eash
Gabor et. al.
Perrington et. al.

1907
1907
1908
1908
1915
1918
1927
1927
1930

1941
1941

1949
1952
1953
1957
1962
1973

were not about to miss what they were inadvertently helping to shape into an informal first showing of an exciting
new product. The demonstration room was small, with
room enough for only 12-15 guests per playing, and the
demos went on all day!
As the last of the admiring visitors left, we of the Ampex
crew were left in a state of amazement. We had fully
anticipated that among that continuous stream of tech-
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Our first advertisement.

nical experts, at least one engineer would have said, "The
playback is beautiful, but how about a demonstration

of recording!"
A few days after our return to Redwood City, some
representatives of Crosby Enterprises called on us. Their
comment. "We assume that you know you have taken
Hollywood by storm," served to open the subject they
had in mind: "Now, what are your plans for marketing it?"
MARKETING
In a somewhat naive manner, we had to admit that we
had been so preoccupied with development that there had
been no discussion of such plans; as a matter of fact, I
think most of us believed that the marketing might in
some mysterious way take care of itself.
This seemed to be just the sort of answer they were
expecting. They had a proposal: would we be interested
in their representing us in the eleven western states as our
distributors?
After a short discussion we agreed and signed the contract they had brought along. And then another document
appeared from a hidden pocket
signed order for twenty
recorders! These (and ultimately four others) were to be
for the American Broadcasting Co. Some were to be installed at each of three locations -New York, Chicago,
and Hollywood, and all were to be ready in their respective
installations by April 25, 1948.
A few days passed before we re
:red from the

-a

euphoria induced by this event and were able to start
in earnest on the task of planning for our first production
run of Model 200s, which of course included parts and
material ordering. It was at this point that we became
abruptly aware of a serious shortcoming.
Ampex was almost completely devoid of working capital! There were not sufficient funds to purchase the materials and parts necessary to go into production, and the
local banks were not ready to make loans for such a wild
enterprise.
But good fortune was with us again. Quite unexpectedly
an envelope with a Hollywood postmark brought us a
check for $50,000 -with no strings attached or collateral
requirements. The signature it carried: Bing Crosby.
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Classified

FOR SALE: Disc cutting system of
these hit albums: C.S.N., Procol

Closing date is the fifteenth of the second month preceding the date of issue.
Send copies to: Classified Ad Dept.
db THE SOUND ENGINEERING MAGAZINE
1120 Old Country Road, Plainview, New York 11803

for commercial advertisements.
Employment offered or employment wanted ads are accepted at 25c per word.
Frequency discounts: 3 limes, 10 %; 6 times, 20 %; 12 times, 33 %.
db Box number: $1.00 per issue.
Rates are 500 a word

AMPEX TAPE. Ampex
mastering tapes; 631 -641
"Grand Master" in stock
shipment; 1/4", 1" and 2"
Best prices. Techniarts,
St., Silver Spring, Md.
585 -1118.

All classified

ads must be prepaid. Frequency discount
advertisements are to be prepaid in advance.

FOR SALE
WE'VE GONE 16 -TRACK and have a
Scully 8 -track w /sync master for sale at
$6,500. Edenwood Recording Studios.

(214) 630 -6196.

TEST RECORD for equalizing stereo
systems. Helps you sell equalizers and
installation services. Pink noise in l
octave bands, type OR- 2011 -1 @ $20.
Used with precision sound level meter
or B & K 2219S, B&K Instruments, Inc.,
5111 W. 164th St., Cleveland, Ohio
44142.

MODERN RECORDING TECHNIQUES by
Robert E. Runstein. The only book covering all aspects of multi -track pop
music recording from
microphones
through disc cutting. For engineers, producers, and musicians. $9.95 prepaid.
Robert E. Runstein, 44 Dinsmore Ave.
Apt. 610, Framingham, Mass. 01701.

AUDIO and VIDEO
On a Professional Level

Lebow Labs specializes in equipment sales, systems engineering,
and installation -full service and
demonstration facilities in- house.
We represent over 200 manufacturers of professional and semiprofessional equipment for recording, broadcast, sound reinforcement. and for commercial sound.
Call or write for information and
pricing.
LEBOW LABS, INC.
424 Cambridge St.
Allston (Boston) Mass. 02134
(617) 782 -0600

RACK LABS active fixed or variable frequency crossovers, disco mixers, and
ULF (subsonic) filters. Write 136 Park
St.

New Haven, Ct. 06511.

TASCAM, TEAC, Sound Workshop, Nakamichi, Otani, dbx, MXR, Dynaco, ADS.
Eventide, E -V, Shure, Maxell, Ampex.
AKG Pro, Beyer, UREI, Stax, Sennheiser.
TAPCO, BGW, and more! Send for price
quotes. Zimet Pro Audio, Dept. DB,
1038 Northern Blvd., Roslyn, N.Y.
11576.
SOUND SYSTEM design and installation, loudspeaker enclosures for professional applications, custom passive
crosssover assemblies, room equalization, road equipment cases. touring
sound rental. K&L Pro Audio, 75 N.
Beacon St., Watertown, Mass. (617)

926 -6100.
TECHNIARTS, professional audio equipment: AKG. Ampex, Crown International,
dbx, Malatchi, Orban Parasound, Sescorn, in stock. Professional audio services: audio and acoustical analysis,
narrow band equalization, reverberation
time, frequency response, and noise level
measurements, broadcast and recording
systems design, fabrication, and installation. TECHNIARTS, 8555 Fenton St., Silver Spring, Md. 20910. (301) 585 -1118.
FREE CATALOG

Harum, Manassas, Eagles' "One of
These Nights," Wishbone Ash, Joe
Walsh, and more, plus singles.
Scully lathe, HAECO driver and
HAECO rebuilt Westrex head. Included is entire chain except tape
machine.
A deal at $19,000.
Criteria Recording Studios
1755 N.E. 149th St.
Miami, Fla. 33181
(305) 947-5611

& AUDIO

APPLICATIONS

CONSOLES
KITS & WIRED
AMPLIFIERS
MIC., EO, ACN,LINE,
TA P E, DISC, POWER
OSCILLATORS
AUDIO, TAPE BIAS
POWER SUPPLIES

Audio
,

;

studio

406 -407, and

for immediate
factory fresh.
8555 Fenton
20910. (301)

STAGE / STUDIO / BROADCAST audio
systems: AKG, Allison Research, Amber,
Amco., A.P.I., Audiotronics, Beyer, Cannon, dbx, E -V, Eventide Clockworks, !vie,
JBL, Lexicon, MicMix, MRL, MXR, Nagra,
Neotek, Neumann, Nortronics, Orban/
Parasound, Orange County, Otani, Pultec, Robins, Russco, Scully, Sennheiser,
Sescom, Shure, Sony, Soundcraft, Speck,
Switchcraft, Spectra Sonics, 3M, Tascam, Technics, White, UREI plus many
more. For further information on these
and other specialty items from our factory operations contact: Midwest Sound
Co., 4346 W. 63rd St., Chicago, III.
60629. (312) 767-7272.

AMPEX, SCULLY, TASCAM, all major
professional audio lines. Top dollar
trade -ins, 15 minutes George Washington Bridge. Professional Audio Video
Corporation, 342 Main St., Paterson,
N.J. 07505. (201) 523 -3333.

REELS AND BOXES 5" and 7" large
and small hubs; heavy duty white boxes.
W -M Sales, 1118 Dula Circle, Duncanville, Texas 75116. (214) 296 -2773.

CLASSES IN
MUSIC RECORDING
Record Production
Publishing
Disc Mastering
Film Recording
Taught by famous engineers and producers. Held
in 16/24 track recording
studios.
University of Sound Arts
2040 Aveue of the Stars
Century City, CA. 90067
(213) 553 -4742

1033 N. SYCAMORE AVE.
LOS ANGELES, CA. 90038
(213) 934 -3566

TJ1

(continued)
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FOR SALE
AUDIO BEEPER, can be used for all
audio -visual systems. Call or write
C- Tronics, P.O. Box 84, East Brunswick,
N.J. 08816. (201) 254-9487.
CROWN INTERNATIONAL. Complete repair; overhaul, and rebuilding service
for current and early model Crown tape
recorders and amplifiers. New and reconditioned recorders in stock for immediate delivery. Used Crown recorders
purchased and accepted for trade in.
TECHNIARTS, 8555 Fenton St., Silver
Spring, Md. 20910. (301) 585 -1118.

PRO AUDIO
For the Northwest
Sound reinforcement, recording, and
broadcast. AKG, TAPCO, Shure,
Switchcraft, Columbia, JBL, Anvil,
UREI, Bobadilla, HelpInstill, Atlas,
Scott. Cabinets, consulting, design,
and service. WARRANTY STATION
for JBL and Altec.
LASCO Audio Specialties
3402 C St. N.E. -Suite 209
Auburn, Wa. 98002
(206) 852 -7556

NEW SOLID state electronics replacement for vacuum tube EMTs. Sounde-

signs, (212) 765 -7790.
CUTTERHEAD REPAIR SERVICE for all
model Westrex, HAECO, Grampian;
modifications done on Westrex. Avoid
costly down time, maximum 3 -day turnaround upon receipt. Send for free brochure: International Cutterhead Repair,
194 Kings Ct., Teaneck, N.J. 07666.

(201) 461-8658.
AST: THE PROFESSIONAL SOUND
STORE. Full line of ALTEC, CROWN,
CERWIN -VEGA, E -V, GAUSS, SHURE,
SUNN, and ATLAS pro sound equipment; factory authorized service on most
speakers. Large stock of ALTEC, CERWIN -VEGA and E -V replacement diaphragm assemblies available. AST, 281
Church St., New York, N.Y. 10013.

(212) 226 -7781.

24- CHANNEL Sound Reinforcement Mixer, 100 -ft. snake, balanced input, 3 -band
eq., 3 submixers, monitor, echo, solo.
Also UREI Model 527A Graphic Equalizer. Best offer! BC&G Enterprises, P.O.
Box 1036, Littleton, Colorado 80160.
(303) 751 -5991.

REVOX TAPE DECK A -77 Model 1104/
$450;
Stellamaster
remote control,
SM7, 71/2 -15" (head block switchable)
plus accessories.
reel
with
101/2"
$3,500; Sennheiser MKH 405 mics (2),
$500; Stax earphones (SRX & SRD-7),
$200; Stax SRA 10S preamp, $250;
Paoli amplifiers, Model 60M (2), $500;
TDK cassettes, SA C90, virgin, negotiable. All in excellent condition. (201)

567 -5062.
AMPEX AG -440 -2 in console, PR -10 -2 In
case, MX -10, $3,000 complete. Howells
Audio Laboratory, 10 Old Woods Rd.,
Brookfield Center, Conn. 06805. (203)
775 -4291.
PRO AUDIO EQUIPMENT &
SERVICES

P.A. and custom touring sound systems, studio equipment, and turnkey installations, theatre and disco

sound. Representing over 100
lines, including: AKG, Allen &
Heath, Alembic, Community Light
á Sound, dbx, Denon, Dokorder,
Dynaco, Emilar, ESS -Pro, E -V, Forsythe Audio, Fons, Furman, Gallien- Kruger, Gale, Gauss, Goldring,
Grace, J&H Formula 4, Kelsey.
Koss, Lamb, Langevin, 3M, 3A.
Marantz, Meteor, Mitsubishi, Max ell, Malatchi, MXR -Pro, Otari, Rus sound, Revox, SAEC, Sennheiser.
Scotch, Shure. Sonab, Sound
Sound
Soundcraft,
Craftsman,
Workshop, Sony. Switchcraft, Ses corn, Stax. Supex, TAPCO, TDX.
Tascam, Technics, TEAC, Thor ens, Uher, West Penn. All equipment on display in a working environment. Competitive pricing and
comprehensive service.
St.,
KU Pro Audio, 75 N. B
Watertown, Mass. 02172
(617) 926 -6100 (Att. Ken Berger)

AMPEX SPARE PARTS; technical support; updating kits, for discontinued professional audio models; available from
VIF International, Box 1555, Mountain
View, Ca. 94042 (408) 739 -9740.

THE RESONATOR is more than a reverb. Designed for use with any console,
including Tascam. $359.00. Dyma, Box
1697, Taos, N.M. 87571.

AUDIOARTS ENGINEERING parametric
equalizer, ejectron:c crossover, disco
mixer, stage mixers. Audioarts Engineering, 286 Downs Rd., Bethany, Conn.
06525.
MAXELL, AMPEX, Capitol and Columbia reel tape; bulk and custom loaded.
Custom length duplicator cassettes.
Reels, boxes, leader tape, splicers. For

complete catalog, write Omega Audio
Products, Box 39253, Redford, Michigan 48239.

Sound effects reTHE LIBRARY
corded in STEREO using Dolby throughout. Over 350 effects on ten discs.
$100.00. Write The Library, P.O. Box
18145, Denver, Colo. 80218.
.

.

.

SOUND WORKSHOP mixing consoles,
reverbs and support equipment setting
new standards in the semi -pro industry
available in New England at: KM. Pro
Audio, 75 N. Beacon St., Watertown,
Mass. 02172. (617) 926 -6100.

-

Cleaners, Lubricants,
SERVICEMEN
Adhesives for all electronic repairs.
Write for free catalog. Projector- Recorder
Belt Corp., Box 176, Whitewater, WI

53190. (414) 473-2151.

1.

FOR SALE
3M Model 310 2 -track

recorder
$2,700

Ampex 350 2- track, recorder w/
MCI JH -5 electronics, custom
$1,750
wood cabinet
3. Ampex 300 2- track, player only w/
MCI JH -5 electronics; deck modified by Inovonics Constant Tape
$1,350
Tension
4. Creatronics stereo limiter Model
$125
CL-4002
5.4 MCI portable equalizers w/
power supply, wood cabinet.$375
$400
6. Eventide omnipresser
$160
7. Two Pultec HLF 3C filters
$ 75
8. EICO 'scope
9. RCA Volt-Ohmyst Meter WV97A
2.

SPECTRA SONICS custom console 16 X
16, 32 pan pots. Currently in use; good
quiet board. $10,000 or best offer. Fifth
Floor Recording. (513) 651 -1871.
Inc., authorized 3M
dealership, selling and servicing all 3M
professional machines: 24 -, 16-, 8 -, 4 -.
and 2 -track and Selectake II. Soundesigns, Inc., 313 W. 57th St., Suite 2A,
York, N.Y. 10019. (212) 765 -7790.
SOUNDESIGNS,

SOUNDCRAFT MIXING CONSOLES for
reinforcement
recording and sound
available exclusively in New England at:
KiL Pro Audio, 75 N. Beacon St., Watertown, Mass. 02172. (617) 926 -6100.

$ 25
10. Heathkit Audio VTVM AV 3 $ 25
11.2 White Model 3000 voicing sys$100
tem
12. Countryman Phase Shifter, Type
$ 75
967
13. Countryman Phase Shifter, Type

NAGY SHEAR -TYPE TAPE SPLICERS
FOR CASSETTE K &
K IN. TAPES
HAND -CRAFTED
FIELD PROVEN
FAST. ACCURATE

SELF -SHARPENING

NRPD Sox

255

McLean, Va. 22101

V
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14.

$100

Whattnot Product Generator.$450
Criteria Recording Studios
1755 NE 149th St.
Miami, Fla. 33181
(305) 947-5611

FACTORY DIRECT PRICES: Microphone
cables, snakes and accessories. Write or
phone for Free Catalog and prices.
Concertaudio Labs, Mt. Hope, N.Y.
10963. (914) 386-4330.

CUSTOM SPECTRA SONICS console,
16 -in /8 -out; 16 -track monitor mix, 4
complimiters. $10.000. Studio One, At-

lanta. (404) 447-9492.

WANTED: Universal Audio Model 1008
tube preamps, up to 30 each. Artists'

MCI 24 -track recorder, Ilke new. Sounde-

Engineering,
14444 Skyline Blvd.,
Woodside, Ca. 94062. (415) 851 -0388.

Model 70H4 4 -track w/701
electronics and roll console, $1,600. dbx
157 noise reduction units, 4 channels,
$700. Call Rob Colby at (612) 544 -9170,
546-4568.

signs, (212) 765 -7790.

NEUMANN
each; one
offer. TCR,
III. 61265.

DIRECT -TO -DISC RECORDINGS. All labels, including: Sheffield, Crystal Clear,
M &K, Umbrella. Send $1.00 for catalog.
Disconnection, 4201 Jetton Ave., Tampa,
Fla. 33609.

TASCAM

MICS: 2 Model U -67, $525
Model U -64, $300 or best
1205 Third St. A, Moline,

(309) 764 -2396.

AMPEX MM -1000 8 -track recorder /reproducer; very good condition. $7,500
or best offer. CROWN SX -722, complete
with tape counter, just over 1 year old,
new $1,135
$800 or offer. dbx 157
2- channel noise reduction, $400 or offer.
QRK turntable w /Rec -o -kut tonearm,
$175. Sony MX -16 8x4 mixer, $295 or
offer. Two TAPCO 6000R mixers in console w /patch bay, 12x1, $700 or offer.
Pan Studios, 2502 E. Pikes Peak, Colorado Springs, Colo. 80909. (303) 4731114.

...

SCULLY 100 16-track recorder with 8track stack, good condition, $10,500.
Soundesigns, (212) 765 -7790.
STUDIO GOING 24-track. Audiotronics
console Model 501 "Son of 36 Grand,"
20 x 16, consisting of two cues and
stereo monitor, 4 echo sends, quad output bus & quad panning; 16 bus metering
with quad and stereo metering; many
extras, including remotes, $20,000. 3M79
16 -track w/8 -track stack, VSO and 30 ft.
remote, $20.000. Heads recently relapped; all modules meet new specs;
like new condition; selling individually
pieces. Contact:
or package, both
Spectrum, (213) 392 -2663.
NEW ASSEMBLED MIC CABLES In
seven colors, two thicknesses; not a
me -too copy of existing cables. Further
info, Sound Applications, 342 Lexington
Ave., Mt. Kisco, N.Y. 10549. (914) 241-

0034.
NAB ALUMINUM FLANGES. We manufacture 8 ". 101/2 ", & 14 ". Also, larger
flanges and special reels to order. Stock
delivery of assembly screws & nuts &
most aluminum audio, video. & computer reels. For pricing, call or write
Records Reserve Corp., 56 Harvester
Ave., Batavia, N.Y. (716) 343 -2600.

SCULLY 280 8 -track recorder; priced to
move quickly. Soundesigns, (212) 7657790.

WANTED

EMT -140T mono plate, mint condition,
$2,200. Soundesigns, 313 W. 57th St.,

New York City 10019. (212) 765 -7790.

AMPEX 450 33/4 in. playback machine
with relay controls; 8 10'/4 in. reels of
high quality background music tape.
$250. Engineered Sound Systems, Ltd.,
3078 Jarrow Ave., Mississauga, Ontario, Canada L4X 2C7.

AMPEX- INOVONICS

8 -track

in Formica

roll-around. Beautifully built, $5,000.
Ampex AG 500 -2 portable, $700. AKG
CK9 capsules, new, $99 each. Altec
604E In custom cabinets, $400 for pair.
Scotch 1" leader on hubs in box, $1
each. Ampex tape, 406 -456, all widths,
at great prices. If you need: AKG, Altec.
BGW, Klipsch, TAPCO, Tascam, Maxell,
MXR, E -V, dbx, Ampex tape, Frazier,
Sennheiser, Anvil, Micro -Seiki, Edital,
Watts, Philips, Onkyo, Auratone, and
more, call us. Sheffield Recordings /The
Sound Factory, 2153' 2 York Rd., Timonium, Md. 21093. (301) 252 -3480/
2226.
3M 2 -TRACK Model 400, 15 -30 i.p.s.,
$3,500. Contact Larrabee Sound, (213)

657-6750.
SOUND COMPANY -Entire system. 28

cabinets "All Community" 6 monitors;
Magna board 3,200 rms; BGW and GK
Power, $46,000 list- $25,000 now. Call
(918) 664 -2555.
SCULLY 288 -12 /with 8- & 12 -track nests,
Syncmaster remote and console. Allen &
Heath modular console, 12 input, 8 output, 16 -track monitor, full patch bay.
Make an offer-one or both. Call Darlene, (518) 462 -4195.

WANTED: USED RECORDING GEAR of
all ages and variety; Neumann mics and
EMT plates. Dan Alexander, 1345 Grove
St., Berkeley, Ca. 94709. (415) 2327933, (415) 524 -9590.

EMPLOYMENT
OPENING FOR EXPERIENCED MUSIC
MIXER with strong maintenance skills.
Must be established in N.Y.C. studio
scene. Excellent opportunity In Manhattan -based 24 -track operation. Replies held confidential.
Dept. 121, db Magazine,
1120 Old Country Rd.,
Plainview, N.Y. 11803
FIELD INSTALLERS, SHOP FABRICATORS. FIELD SERVICE FOR CUSTOM
SOUND SYSTEMS. Large ALTEC sound
contractor expanding organization because business has been good for us.
Must be experienced. Permanent jobs.
top salary for good workers. Phone:
(201) 245 -8000, Fred, New Jersey Communications Corp., 144 Market Street,
Kenilworth, N.J. 07033.

RECORDING ENGINEER. Audio electronics training and experience required;
production work in broadcast, a /v, film
sound and 16-track music. Salary open.
Send resume to: Spectrum Studios, Inc.,
905 S.W. Alder St., Portland, Oregon
97205.

ELECTRONIC TECHNICIAN /WIREMAN;
recording studio in midtown Manhattan;
experienced schematic reading, wiring,
testing; assistance in studio maintenance.

Call (212) 687-9030.
RECORDING ENGINEER, minimum five
years experience in a/v agency, post production. Also TRAFFIC G/G Friday
for our new studio complex; studio experience required. Send resumes to
A &J Audio Visual Services, 119 W.
57th St., New York, N.Y. 10019.

TRY OUR MINI -MONITORS, super high
output. $210 /pair. Soundesigns, (212)

MUZAK FRANCHISE needs sound serviceman and salesman- operations manager. Joe Warner, President, Muzak,
P.O. Box 4005, Rocky Mount, N.C.

765 -7790.

27801.

-

LIGHTING DIMMER SYSTEM for sale.
32
3k dimmers, 32 faders with 16
preset memory console. Packed for
touring. Must sell! BC &G Enterprises,
P.O. Box 1036, Littleton, Colorad3
80160. (303) 751 -5991.
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EXPERIENCED MUSIC MIXER
Major N.Y.C. studio. New automated 24- track. Send resume to
Dept. 83, db Magazine, 1120 Old
Country Rd., Plainview, N.Y.
11803.
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Signetics Op Amps:
Fast Performers Ready For
Fast Dehvery.
Choose from three new op amps with
high slew rates. One specifies the
industry's lowest noise: 4nV/
!

Two For High Slew. For those designs demanding high

The next time you find yourself searching the
specification tables for a high -performance op am
be sure to search ours. You'll find a broad offesi
more than 60 models, each with package and
temperature options. You'll also discover
three new entries, one of which is likely
to provide that exceptional spec you
need.
Our Quiet Performer: SE /NE5534.
If low noise is critical to your design, then you need our new SEP
NE5534. There s not another
amp around will better noise
performance. With input
noise specified at 4nV
z
at 1 kHz, this device can
drive a 600 -ohm load.
Great for qua ity audit*
equipment and instrumentation /control circuits. Our quiet performer also offers a
generous 10 -MHz bandwidth

excellent input characteristics.
The SE /NE530 is a superior rereplacement for any device in the
µA741 family. With high slew
rates of 18V/µsec ( +1 gain) and
25V /µsec ( -1 gain) -plus a
small- signal bandwidth of
3 MHz -this op amp is a veritable workhorse for numerous applications. Selecting it over a 741 -type
device translates to improved performance,
greater design flexibility and reduced
inventory.
the SE /NE538, you get
e slew at a minimum gain
Of +'; 4. This guaranteed speed
comes without power penalty, as
mum supply current required is just
. If you're using op amps like the µA741,
301A or BiFETs, you could be getting
better performance with our 530 or 538.
ove up to better op amp performance. Move up
etics. Fcr complete details, use the coupon beòr contact your local Signetics distributor.

slew rates, you should look into our super-fast performers-the SE /NE530 or SE /NE538. Internally
compensated, both of these devices have

:-.

sec slew rate.
;' 634 with stanWhen you compare the
dards like the µA741 and LM307, you'll find that it offers superior performance -spec for spec. This outstanding op amp is internally compensated for gains
equal to, or greater than, 3. And if you want to optimize frequency response for unity gain, capacitive
load, low overshoot, etc., you can do so easily wi.h an

sfflnAties

external capacitor.

a subsidiary of U.S. PhiNps Corporation
SgEt cs Cap:

ration

East Arques Aeenie
Sunnyvale. CaYbna 94086
blephcoe 408/739 -7700
811

r

To: Signetics Information Services, 811 E. Arques Ave.,
P.O. Box 9052, Sunnyvale, CA 94086

Please send technical data and sample(s) for the
following op amp(s):
Low -Noise SE /NE5534
High Slew SE /NE530
High Slew SE /NE538
My need is urgent; have an applications specialist
phone me at once: (
ext.

Name
Title
Company
Division
Address
MS
City
State
Zip
I'm also interested in any other op amps you offer for this

`application:
Circle

11 on Reader Service

Card
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1

1
1
1
1
1
1
1
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INTRODUCING
THE TASCAM
STUDIO 4000, the

heart of a multitrack
studio that lets you
be as imaginative
in the recording of
your music as you

The STUDIO 4000
consists of the new
40 -4, TASCAM'S
versatile 4 -track re-

tenance kit, E -1
demagnetizer,
and a starter kit
of cables.

corder /reproducer
and its DBX Module
DX -4 option, and a

That's not all!
Since the

At home. And for

Model 3 8-in /4 -out
Mixing Console
(which can also

less money than
you think.

be used for PA
or disco mixing).

The STUDIO 4000
is as much a cre-

Now through
December, your

ative instrument as
strings, percussion
or brass. If you're a
serious musician
or recordist, you
should own one

participating
TASCAM dealer is
making a special
offer.* When you
buy a STUDIO

because it lets you
tailor your sound
your way and get
master quality
tapes.

an attache flight
case with acces-

are in creating it.

TEAC Corporation of America

7733

.ú

STUDIO
4000 is the

best 4 -track
duo in its
class, we want
you to have the best
tape to go with it. So
we are including
two 101/2" reels of
Ampex 456 Grand
Master' tape with
your new TASCAM
STUDIO.

.,

,

4
Get your hands on
the STUDIO 400C
at your TASCAM

dealer now. With
these instruments
and your ability...

4000, he'll gave you

sories, including
a PB -64 Patch Bay,
recorder mainTelegraph Road

TASCAM SERIES BYTEAC,
A new generation of recording instruments
for a new generation of recording artists.
Void where prohibited by law. Otter good through December

31. 1977.

Montebello, California 90640 In Canada TEAC is distributed by White Electronic Development Corporation (19i) Ltd.

Circle
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