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New 299D 80-Watt Stereo Amplifier

This best-selling stereo amplifier, top-
rated by all leading consumer testing
organizations, is now better than ever.
New luxury features include: direct
connection for powered center chan-
nel and extension speakers, speaker
switch for private listening, new
switching for choice of five low level
inputs, non-magnetic electrolytic alu-
minum chassis, exclusive Scott Bal-
ance Left/Balance Right level
balancing system, and massive output
transformers. Behind the handsome
panel, with its easy-grip knobs, is a
lifetime of trouble-free performance

New 222D 50-Watt Stereo Amplifier

There’s a new look to the ever-popular

222 series . . . and new performance,
too. Massive transformers deliver
enough power to drive even the most
inefficient speaker systems . . . and
the 222D gives vou power in the low
frequencies, where it’s really needed.
This value-packed performer incor-
porates a center channel speaker con-
nection without the need for an addi-
tional amplifier, speaker switch for
private listening, front panel switch
for selection of phono or tape deck.
Build a quality music system around
this most versatile, feature-filled
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New 200B 30-Watt Stereo Amplifier

Scott performance and looks at a
budget price! Oversize transformers
give full power in the critical bass
range . . . power enough to drive low
efficiency speakers to full room level.
The new 200B has features you’d
never expect to find at this price:
stereo headphone output on front
panel, dual tone controls, tape moni-
tor, and a handsome, massive panel
and knobs. Scott gives you all the
controls and power you’ll ever need at
a price not much higher than you
would pay for ordinary equipment

and power to spare. $229.95

amplifier. $179.95

N

without Scott quality. $139.95

DUr systei

Wide Range of Features and Controls

1. Oversized output transformers for
full bass response.

2. Non-magnetic electrolytic alumi-
num chassis for cool operation and
lowest hum.

3. Dual tone controls for maximum
adjustment of any program material
4. Exclusive Scott balancing method
for perfect stereo regardless of speak-
ers or program material.

5. Conservatively designed power-
supply assures years of trouble-free

SPECIFICATIONS

2990 2220 200B
Power per
channel (IHF)
watts 40/40 25/25 15/15
Power band
(cps) 19-25,000 | 19-25,000 | 25-15,000
Hum Level
(db) ~80 1 —80 —70
Tape Monitor Yes Yes Yes
Dual Tone
Controls Yes Yes Yes
Stereo Head-
phone Output | Yes Yes Yes
Low Level
Inputs 2 2 1
High Level
Inputs 3 3 2

WANT MORE
INFORMATION?

Mail this coupon for complete infor-
mation on all the great new Scott
components and kits.

H. H. Scott, Inc.
111 Powdermill Road
Maynard, Mass.

Depr. 35-09

Send me complete information on the new
1964 Scott line of stereo components & kits.

Narme . .
Address: ws 2 amemE S 18 e rmrEE 12 E e
City .. .. .7.0ne . .State. . .

Include names of interested friends, and
we’ll send them duplicate materials.

N sCoOTT”

Export: Merhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atias Radie Corp., 50 Wingold Ave.,Toronto
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enjoyment.
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All prices slightly higher west of Rockies. Accessol*usns extra.
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mum distortion, maximum stability and long use-
ful life. All this must be developed within a func-
tional envelope that is aesthetically acceptable.

Another requirement is wide range frequency re-
sponse coupled with high signal-to-noise character-
istics commensurate with justifiable costs. Insensi-
tive transducers can burden the user with gain or
power requirements that add unnecessary cost and
complexity. Where sufficient gain is available, how-
ever, sensitivity can sometimes be reduced to
achieve other design goals.

Perhaps our pragmatic approach to component de-
sign results from our expcrience with all types of
audio transducers. We know that high perform-
ance standards can be achieved in sound pickup,
reproduction, storage, and reinforcement. We are
therefore less prone to compensate one type of
transducer for imagined deficiencies in other trans-
ducers within the system. Compensation is effec-
tive only when we intimately know every system
characteristic. Obviously this is impossible when
transducers are sold in component fashion, as is
typical of high fidelity. When a “package” can be
tailored, however, considerable economy can often
be effected.

Cost, of course, is always a consideration in new
product design. For this reason, we make avail-
able a product series from which the customer
cheoses a unit that just meets his performance
requirements. However, the designer has a moral
obligation to protect unsuspecting consumers {rom
false economies, For example, economizing on
magnet structure size and weight in a loudspeaker
is easy. But loss of magnet, while reducing cost,
will also affect efficiency, forcing the consumer to
purchase a higher-powered amplifier at a cost that
may possibly exceed the saving in speaker cost. He
has also lost the benefit of additional magnetic
flux that can significantly improve the speaker
performance.

It can be seen that designing lower-cost products
without sacrificing critical performance character-
istics requires considerable technical acumen on
the part of the engineer.

These are some of the many tcchnical and eco-
nomic considerations we investigate before any
Electro-Voice product is marketed. Basic to the
success of such an investigation is the E-V phi-
losophy of fidelity that has been developed and
refined over a wide range of products and during
a period of many years.

For technical data on any E-V product, write:

ELECTRO-VOICE, INC., Dept. 833A
Buchanan, Michigan
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Coming
NEXT
Month

Condtruction—

How to build a new type
of transistorized microphone
mixer composed of separate
modules each designed for
its own special purpose. The
author, Peter Stark.

Meaiuaemenl‘——

Continuing his series of
articles on test and measure-
ment, Mannie Horowitz con-
tributes some new thoughts
on harmonic distortion and
how to measure it.

Mudical
jn:tbmmenji—

Winthrop Pike discusses
many of the fundamental
problems encountered in at-
tempting to play classical
organ music on an electronic
instrument, and gives some
excellent pointers on the se-
lection of a stoplist suitable
for the organ literature.

and

gguipmenl‘
Profiles—

The Heathkit Electronic |
Organ Kit

EICO ST-97 FM/MX
tuner and ST-70 inte-
grated anplifier

Sennheiser HF-polarized
condenser microphone

In the October Issue
At your audio dealer’s,
on the newsstands, or in
your own mailbox

AUDIO CLINIC

—

Joseph Glovanelli

Send questions to:
Joseph Giovanelli
2819 Newkirk Ave.
Brooklyn 26, N. Y.
Include stamped, self-addressed
envelope.

Noisy Tuning

Q. When I tune in a station on my IM
tuner, there is a noticeable fluttering or
rustling sound as I try to tune sharply on
the station. What can be causing this?
Larry D. Roesler, Chicago, Illinois.

A. The noise you hear when tuning in
a station is probably caused by the wiper
of the variable eapacitor making an inter-
mittent contaet with the moving rotor as-
sembly. Use sonie contact cleaner on this
wiper and the problem will most likely
vanish.

Vertically Mounted Systems

@. I am considering a top-opening cabi-
net which would mount the record changer,
and tape deck horizontally, but would hang
an integrated amplifier and AM-FM tuner
vertically.

Is there any disadvantage? Should a
small fan be used for cooling? Jerome R.
Hanson, Salt Lake City, Utah.

A. AMounting the tuner vertically will
probably not result in malfunctioning of or
shortening the lives of its parts. However,
when the tuner is mounted ahove an ampli-
fier, the heat rising from the amplifier may
be distributed over the surface of the tuner
in such a way that the stability of the
oscillator may be decreased. This, in turn,
may result in the tuner wandering off sta-
tion. If possible, therefore, place the tuner
below your power amplifier. Because of the
manner which you are mounting the equip-
ment, there may be some confusion as to
the meaning of the terms “above” and
“below.” Above means away from you, and
below means toward you in this particular
connection.

In an installation using a separate pre-
amplifier, it too should be mounted below
the power amplifier.

The amplifier may he affected, especially
the rectifier tube or tubes; check a tube
manual as to whether the tubes used can
be mounted in all positions.

Ventilation is always neecessary when
equipment is located in eramped quarters.
In addition, when equipment is vertically
mounted, heat rises and passes over its en-
tire surface rather than rising away from
the tops of the tubes as it would when the
equipment is mounted normally. The heat-
ing of the entire unit may shorten the lives
of some components, such as electrolytic
capacitors, even with good ventilation. Con-
vection currents may not remove cnough of
the heat from these components. Theretore,
foreed air cooling is probably desirable in
such an installation.

WWW amerncaanadiohistary com

Line Voltage

@. The specifications given by the man-
ufacturers of my tape deck and amplifiers
are measured with the equipment operating
under a line voltage of 117 volts. I assume
therefore, that for optimum performance
with these components that they should
operate with this line voltage.

The line voltage in my house varies with
the number of appliances in operation, the
time of day, and so on. The only way I
have of measuring these variations is by
observing the bias meter on my power am-
plifier. Maximum wvariation of the meter
reading on cach output tube is about Vg-in.
For example, in the morning with few ap-
pliances in operation, the bias meter may
read about 1/16-in. above the line on all
tubes. At night, with many appliances in
operation, the meter may read 1/16-in. be-
low the line on all tubes, a difference of
Yg-in. The use of a constant-voltage trans-
former has been suggested.

This brings up the question of audible
difference, as opposed to measurable differ-
ence. I would not like to purchase any of
these transformers and find after careful
A-B comparisons, that there is absolutely
no andible difference with or without the
transformers in the circuit. Hence, I would
like your opinion, as to the possibility of
an audible difference with the use of such
a device.

Also, what other advantages might be
derived from its use? What are the disad-
vantages? Is one constant-voltage trans-
former required for each component?
Robert De Salvo, Franklin Square, New
York.

A. You wanted to know about problems
which might he encountered with fluctua-
tion in line voltage. Most power lines ex-
hibit a considerable amount of voltage
variation, depending upon the appliance
load and upon the wire size of the line.
This is especially true in old buildings
where the wiring is inadequate to cope with
all the appliances now available.

The variations in your particular loca-
tion may not be great enough to warrant
concern. The amount of variation of the
bias meter pointer is not an indication of
the amount of variation in line voltage.

If you are unable to hear the difference
in performance in your music system with
normal line voltage and lower line voltage,
vou need not be concerned about the volt-
age fluetuation.

It is possible that the difference in dis-
tortion hetween the conditions you deseribe
can be measured. I personally do not think
this is important, so long as the slight
changes in the amount of distortion present
cannot be detected aurally. There is no
danger to the equipment when the voltage
drops.

A far better indieator of line voltage
change is the operation of the rewind motor
of your tape recorder. If yon find that the
motor is sluggish when the voltage drops,
you can be sure that the voltage drop is
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and Wlthout thﬁs

insist upon a

Garrard Automatlc Turntable

Professional performance with true canveniemce ... one excellent reason why-Aar2
Garrards ase used in the finest systems than all other high fidelity recorc -play-
ing compenents combinad. (Type A Automat ¢ Terntable — $7950, AT6 Altometic
Turntable — $54.5G, Auteslim Irtenmix Changer — $39.50.) For Comparate- Giide,
write Dept. GM-1223, Gasrard Division, British Industries Corp., Pcrt"Washingzon, \.¥.

L wor’d's finest
5

Camadian ingJiries b Chas. W. Fointon, litd., 66 Racine 0ad, Rexdalz, Ont.s; Oter territxies tc Sarrard Engineering & Mtz. Co., Ltd, Swindon, V/its, England
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AWARD-WINNING FM ANTENNA

Broadcasting authorities agree that an outdoor antenna is absolutely
essential for the reception of full quality monaural! and multiplex
FM sound.

A FINCO FM antenna will deliver a clean, undistorted signal
and bring in more stations, regardless of location.

Guarantee yourself the best seat in the house for tonight’s FM
concert . . . install a fidelity-phased FINCO FM antenna.

A
f j’ﬁ
-
FM Electronic Booster

Model T-AMB-AC
$34.95 list

Other models
available from
$3.75 to $71.30

Illustrated
FM 4
$24.90 list

THE FINNEY COMPANY
PRODUCERS OF THE WORLD'S FINEST FM AND TV ANTENNAS
Dept. A, Bedford, Ohio

Available at local dealers, , .
or write for Bulletin #20-213,
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significant. You probably ean, under those
conditions, hear the deterioration of per-
formance in the amplifier against what it
will be when the voltage is correct.

To put all of this more sucecinetly, all
equipment has a range of input voltages
over which it will operate properly. This
information is often stated in the instrue-
tion manual. If your line voltage change
exceeds this range, you should take steps
to remedy the situation. You will need a
voltmeter in order to obtain an answer to
your question.

Constant-voltage transformers have ad-
vantages only when you know you need
them as already described. Assuming that
you position them a few feet from the
equipment to be regulated, there should be
no added hum or noise picked up by the
equipment because of their use.

You should be able to run several ap-
pliances from a single constant-voltage
transformer, depending upon the wattage
consumed by the appliances and upon the
power-handling ecapacity of the trans-
former.

You should read the instruections which
accompany the transformer very earvefully
so as to be sure of these factors and to
determine if the transformer requires a
minimum power. I have seen some units
of this type which do require a minimum
power being taken from them in order for
them to regulate the voltage correctly.

Of eourse, you can do without the coun-
stant-voltage transformer completely if you
buy a variable-voltage transformer. This
type requires a meter across the output of
the transformer to show the voltage at all
times. The operator of the equipment will
have to see that the voltage does not rise
too high. If the operator fails to do this,
there is a possibility of damage to the
equipment. You can see that if regulation
is necessary, a constant-voltage transformer
is the best type to use.

FM Reception with Master Antenna
Systems

Q. My question concerns FM reception
in fringe areas. I have ftried putting all
kinds of antennas and adaptors on my FM
tuner to improve reception. To date, I have
failed. I want to connect my tuner to the
master antenna in the apartment building
in which I live.

If doing this is not satisfactory, could
you nform me how I could improve recep-
tion without putling an illegal antenna on
the roof of the building. Bernard J. Cohen,
Bronzville, New York.

A. To answer your question satisfacto-
rily a brief discussion of the operation of
a master antenna is in order.

Because of a need to distribute the in-
coming signals to a number of receivers the
signals must be amplified after leaving the
antenna.

Some amplifiers are “broadband” units.
Sueh amplifiers will pass all signals from
Channel 2 through Channel 13. The FM
band lies within this range. In an installa-
tion using a broadband amplifier only one
such unit is required.

Other amplifiers used in association with
master antennas are “narrowband” devices,
amplyfying but a single channel. An in-
stallation employing this kind of an am-
plifier uses several of these units—one for
each of the locally available TV channels.

If a master antenna system of this latter
type is used to distribnte FM signals, an
additional amplifier designed to passed the
band of frequencies between 88 and 108
me must be utilized.

(Continued on page 79)
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Famous RCA Broadcast Quality Microphones
Now available through Local Distributors

RCA Polydirectianal
ribbon-type micsophone
MA 2311 —chrame

MA 2312 TV grey

RCA MA 2313 RCA MA 2313
Non-directional Uniaxial ribkon mike
dynamic mike

When worla leaders make important public
speeches...when the world's greatest recording
artists perform, chances are they use an RCA
microphone. In service throughout the world
with broadcasting stations and recording
studios, RCA microphones are the symbois of
quality to audio engineers everywhere.

RCA MA 2315 RCA MA 2316 Bi-direc-  RCA MA 2317
Semi-directional tional ribJon mike Non-direc-ional
dynamic lavalier dynamic nike

Now for the first time these microphones are
available through local Authorized RCA Micro-
phone Distributors. Complete line assures you
the right mike for virtuatly every application:
broadcasting, public address, sound recording
and high-fidelity applications.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J.

GET FULL TECHNICAL INFORMATION. CALL YOUR NEAREST RCA MICROPHONE DISTRIBUTOR

OR ATTACH COUPON TO 4¢ POSTCARD AND MAIL

‘, , ‘ The Most Trusted Name in Sound

\

®

RCA MA 2318 RCA MA 2319 Ei-dires-
Non-directional tional ribbon mike
dynamic mike

Commercial Engineering, Section. 1-91-MC

RCA ELECTRONIC COMPONENTS AND GEVICES
415 South Fifth Street
Harrison, N.J.

Please send me the New RCA Microphones
Select-A-Guide 151014
Name Title
Company.
Address

City____ Zone____ State_____
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CWNEW-TV Channe! 5
~in New York uses the
CFAIRCHILD CONAX to
i mamta:rr high average audio
“levels despite pre-emphasis
- problems. The CONAX is silently -
SE wiork minimizing problems Lres
+ated by sibilants, finger 5nappmg,
~the shrill sounds of children, the -
rattling of dishes, muted'trumpets |

-and cgrmbalsﬁ which are all part of 3

WNEW-TV's program schedule. No
~more reduction of apparent Fbudl’*
ness-hecause of these high frequencv E

-%ﬂfﬂhiﬂms : ey

CﬂN.ﬁKhasb&en engineered by FAIR:

SLCHILD toocope with the problem of ¢
distortion preduced in recording and -
‘broadcasting by eacessive, instanta-

Neous high frequuncy peaks The FAIRs -

S CHILD “CONAX  “previews”  program g
matarial in emphasized form for effi-
tient high frequency gontrol.- The
device 5 based on the integrating

“-properties of the human ear. The
- CONAX action is inaudible and instan- *
taneous — 1,:40,000ths of a second. |
~« CONAX prudu:as increased signal

= levels in recording and -FM broad

st fy

. CONAX reduces distortion in gtape ,

) rmmuz and tape duplication. by

e E{IHAI minimizes channel cross-

: in stereo broadcasting,

“» CONRX eliminates high frequency

"mlatuf' between stereo channels -
-.and SCA champel. .~

- Why not et the FAIRCHILD CONAX
help you. maintain high average audio
levels. %

FAIRCHILD RECORDING EQUIP. CORP.
10-40 45th Avenue, Long Island City 1, N. Y.
[MAIL THIS COUPON FOR COMPLETE DATA
I FAIRCHILD RECORDING EQUIPMENT CORP. I

10-40 45th Avenue
Long Island City 1, N. Y.
Dear Sir:

Please send me complete information on the
Fairchild Conax

5

Name

Firm Name

Address.

Zone___State

City.

LETTERS

“You Pays Yer Money . .. !

SIR:

It would be difficult not to comment on
a few of the statements made in Mr.
William Heeht's article “A Tresh Ap-
proach To Compact Speakers” iu the
Mareh issue of Auvupio. Mr. Heeht refers,
on page 32, to “a voice coil of insufficient
length” as a source of transient distortion.
While a long voice-coil winding ecertainly
improves low-frequency output, it also, un-
fortunately, degrades resonance damping
(and presumebly transient response). This
is due to additional coil mass and the
series resistor effeet of overhanging turns.
This is a case of trading one desirable per-
formance element for another, and is typi-
cal of the kind of compromises the speaker
designer must make.

I am in no way arguing the merit’s of
“eddy-current” damping, however, I think
it is misleading to ascribe a higher order
of merit to this type of motional damping
ag opposed to other kinds of friction
damping. Essentially they are all “af-
feeted by frequency” as Mr. Hecht writes.
It is easy enough to over-damp (imechani-
cally) the bass range of a compact system
in any number of ways. The suspension
viscous treatment, the spider fabrie weave,
the shape, size, and porosity of the dust
button, and the enclosure damping treat-
ment can all be designed to provide lower
meehanieal Q (higher damping). The erux
ot the problem revolves around how much
bass damping to ineorporate consistent
with mid/low-frequency balanee and per-
formance below 70 eps.

CHARLES MCSHANE,
Consulting Engineer,
Sherwood Electronie Labs.,
4300 N. California Ave.,
Chieago, Il

Class-D Amplifiers
Siw:

Mr. Cooper’s articles on class-D audio
amplifiers struek a  responsive chord. I
had done some talking about such an am-
plifier, but as Mr. Cooper indicated, it
was with a coffee eup instead of o solder-
ing iron in my hand. Ilowever, I should
like to point out an error whiech Mr.
Cooper made in his sceond artiele.

Mr. Cooper described two basic types of
modulation; the first, in which the time at
whieh the wave is sampled depends upon
the instantaneous value of the wave at the
trailing edge of the pulse, is called natural
sampling, and the second, in whieh the
wave is sampled at exactly regular inter-
vals, is ealled uniform sampling. Mr. Cooper
then states that uniform sampling is pre-
ferable because each earrier-frequeney com-
ponent has only a single pair ot sidebands.
This is not true. Not only does eaeh car-
rier-frequency component liave its full com-
plement of sidebands, but the speetrum
ulso eontains harmonies of the message
wave. As Black comments in his book on
modulation theory, we have a deterioration
of quality when the sampling is uniform
instead of matural. I have unot read the
paper by Parks and Moss, but they un-
doubtedly eonvert the duration-modulated
pulses into amplitude-modulated pulses be-
fore demodulation. This is a standard pro-
cedure in telemetry work, but it would
eliminate the advantages of the duration-
modulated system for this application. It
is indeed unusual when the simpler of two
methods turns out to be the better of the
two, but this is one of the cases when
we are lucky,

WWW ammenaaaradiehietary com

Thanks to the advances in transistor
technology, there are several inexpensive
transistors available which are fast enough
to eliminate the need for the ecatching
diodes described in the artiele. The 2N706,
which costs #%1.57 from any mail-order
house switches in nanoseconds, and is fast
enough for any conceivable eircuit. A suit-
able output transistor, which sells for the
saume priee, would be the 2N696. Using
these transistors, it is simple to build an
amplifier which will operate at 200 ke and
above.

MicHAEL S. BALL,
1300 Dixie Lee Lane,
Sarasota, IMlorida.

SIk:

Mr. Ball is quite right about the two
svstems of modnlation. It had, indeed, al-
ready been pointed out to me, by an en-
gineer working in this field, that the rele-
vant paragraph in Parks and Moss does
not mean what both he and I thought at
first sight.

I have not checked whether he is right
about the 2N706, that, is, whether it will
switell enough current far enough. My wrist
can shift a squash racquet fairly far but
it does not do mueh to a tennis racquet.
Anyway, my guess is that most versions
of this kind of amplifier are being built
with whatever is handy.

In a private communication (i.e. a po-
lite letter to me, not one finding fault
and addressed to the editor) Mr. Johnson
has poiuted out that he works at 10 volts
tfor safety and that the transistor must
have a satistactory current gain at high
currents and must be able to cut off from
full current without avalanching or punch-
through at full voltage. lle suggests as a
possibility the 2N1305-6 family. He also
points out that in Fig. 12 (June, 1963)
Ry should be 470 ohms and that C; and C
arc crossed over.

GEORGE FLETCIIER COOPER

Off-center Center Holes

SIk:

With all of the money being speut to-
day on improving the quality of record-
ings, it comes as a surprise that nobody
has bothered about the small matter of
proper placement of the center hole in a
record.

The majority of turntable and record
changer manufacturers show a reasonable
degree of pride in maintaining a fractional
pereentage of wow. Musicians take pride
in being able to maintain the exact piteh
on long sustained notes. Why dow’t the rec-
ord manufaeturers take pride in retain-
ing this information by properly placing
the center hole?

T have measured deviations of about 1/16
in, with some as great as 3/32. In order to
have wow of not more than 1 per cent at
the 3-in. radius, the eenter hole cannot be
oft more than 1/64 of an inch. Tn pursuing
this end, every attempt should be made
to reduce this wow to a fraetional per-
eentage, keeping in mind that these records
must be able to slide over the spindle.

If the hole is aceurately placed in the
center of the grooves, then the uceuracy
of placement provided by some turntable

manufacturers, (using a Sprmg loaded
tapered spindle) will not be in vain.
A. 1., BoyNTON,

Cal Poly,
. 0. Box 759,
Suan Luis Obispo, Calif,
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The F-44 is a brand new 4-track stereo recorder from
Ampex. It's Ampex through and through. And there’s this,
too: at every stage of manufacture Ampex tunes, adjusts
and alignseach F-44 to obtain its maximum performance —
far beyond minimum specifications. Thus, no two F-44s
are quite alike. Each is virtually a custom-built reco:der.
Each performs to the utmost of its capabilities. And each
gives you the best dossible sounds teday —and for many
years to come. As an F-44 owner, you'll receive from
Ampex & record cf the individual performance specifica
tions of your own F-44. This record shows the frequency

AUDIO e SEPT:ZMBER, 1963

:

What new recorder is virtually custom-built?

DAMPEX ICRP.1963

AMPEX F-44

response curve, the signal-to-noise ratio. the flutter anc
waw, and the crosstalk rejecticn mezsurement. And it is
signed by the Ampex engineers who tuned and adjusted
your recorder. The new Ampex Fine Line F-44 alsc features
a new special design hysteresis motcr for smooth, quiet,
accurate operation; an easy-to-read point to-point recorc
level meter for each channel; multiple sound-cn-sounc
canability, new simplified controls; and the Ampex ane year
warranty. See and hear ~he new F-44 at your local Ampex
dealer. Brochure? Writa: Ampex Corporation, Radwood
City, California. Sales and service throughout the world.
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LIGHT LISTENING.

The Merry Widow (New English Transla-
tion) Columbia Tape OQ 517
The Merry Widow (Highlights)

M-G-M SE 4098

The recording industry has never heen one
to ignore Iranz Lehar’s most popular oper-
etta, “The Merry Widow” seems sel for a
banner year in 1963 with a host of new re-
leases designed to appeal to more than one
category of listener. The fanciest new pack-
age is Angel’s complete recording with Kliza-
beth Schwarzkopf repeating in stereo the
role she sang for the label ten years ago. In
this four-track stereo tape, Columbia’s Eng-
lish version of the operetta offers a 47
minute tour of the score with l.isa Della Casa
of the Metropolitan Opera in the title role.
MGDNM’s version, on the other hand, oeccupies
only one side of a stereo dise featuring a
performance of idiomatic verve by a knowing
German cast. Some Lehar fans will veer to-
ward the new Columbia version just to find
out how the lyrics fare in this latest English
translation. Franz Allers leads a fine domestic
cast for Columbia, a ecast that surmounts
most of the problem that occurs whenever
you try to mateh English words to a foreign
score. Miss Della Casa’s accent, far more
Furopean than it is American, slows her
down in some phrases but her portrayal of
the wealthy Hanna Glawari is all the warmer
and more believable bhecause of it. Laurel
Hurley, Jobn Reardon, and Charles K. L,
Davis display more than adequate Con-
tinental flair in their roles and Columbin's
sound is crisply to the point.

The MGDM record is one of a series of four
stereo discs devoted to operetta highlights
featuring Kuropean casts originally released
not too long ago by the Polydor division of
Deutsche Grammophon. ITaving heard the
mono pressings of the actual I’olydor imports,
I can vouch for the accuracy of the sound
in the transfer to the domestic label. High-
lights from the “Count of Luxemburg” fill
ont the other side of this disc. In addition
to Lehar’s work, this series features operettas
by Ralph Benatzky. Eduard Kunneke, and
Oscar Strauss. Along with SIE 4098, two
other records in the series are distinguished
by the truly outstanding voice of Sandor
Konya, the young ITungarian tenor whose op-
eratic appearances in Ilurope and at the Met
have not interferred with a fast-rising career
in the leading operetta roles once handled
by Richard Tauber and DPeter Anders.

The Phoenix Singers
Warner Bros. Tape WSTC 1485

Does the Warner Bros. label have an in-
side track somewhere in the processing plani
of United Stereo Tapes? Some of their four-
track tape releases during the past year or so
have delivered sound that is several cuts
above the “specs” of reels that went through
the UST plant during ihe same period for
other labels. Since the possibility of favorit-
ism toward a specific label is out of the ques-
tion under the economics of assembly-line
production. we are left with the assumption
that Warner’s product is delivered to Ampex
on a recording that responds very nicely
to four-track conversion. In the case of this
reel by a new male trio called the I’hoenix
Singers, several other factors help the sound
of the finished tape. The voices have a com-
pletely fresh quality and the enthusiasm of
the performers is typical of a group on the
first rung of the ladder of fame. You won't
find a trace of the coyness that so often
infects the work of some folk ensemhles, RRoy
Thompson, Ned Wright, and Arthur Williams

8

Chester Santon

move easily through a far-ranging program
that wonld stump many of the more famous
groups of folk singers. Work soungs, calypso,
a French tune and the Australian Jolly-Swag-
man  (or Waltzing Matilda, if you prefer)
are handled with the same easy conviction
found in the trio’s treatment of the two fine
spiriturals that clese the album,

Paul Lavalle: 18 All-Time-Great Marches
M-G-M SE 4114

The Band of America that I'aul Lavalle has
been leading these many years is a conspicuous
exponent of march music treated in unortho-
dox fashion. Although the band can handle a
conventional arrangement of a march with the
best of themn, it has made its reputation on
the “extras’” it hrings to its performances
by means of variations in rhythm and tonal
color. Many marches in this collection are
played “straight” but the selections that im-
mediately serve to identify the band are the
free-wheeling paraphrases that Paul Lavalle
likes to indulge in. This recording finds the
band really shooting from the hip in Lavalle
paraphrases of Dizie, Garry Owen, Parade of
the Wooden Soldiers, and other staples of the
repertory. Old-time band leaders would hardly
know what to make of some of the Lavalle
ideas but the listener in search of extra
zing in his collection of band music will find
little fault with the Band of America ap-
proach, The sound on this latest Lavalle disc
is a bit on the puzzling side. Most of his pre-
vious releases have featured a commendably
realistic frequency response. The relatively
weak response of the bass instruments in
ihis recording may be traceable in part to
the distant mike pickup employed.

Paulo Alencar: Great Hits of Brazil
Kapp Tape KTL 41051

In a recording made in Rio de Janeiro,
Paulo Alencar’s orchestra and chorus bring
us up to date on current happenings in Bra-
zilian light musie. If the folk tunes and popu-
lar songs of South America heard in this reel
show traces of American influence in their
arrangements, the answer lies in Alencar's
extended visits to this country. IIis studies
at the Curtis Institute and the Jnilliard
School of Musie, along with an interval spent
in the NBC Symphony Orchestra, help to ex-
plain the cosmepolitan treatinent he brings
to the music of his native land. Most of the
tunes in this album were chosen by popular
vote in the national competitions that take
place during the Rio IFestival and Mardi Gras
celebrations. The studio aeousties in this re-
cording are on the dry side and the highs on
the tape require a fair amount of roltoft.

Les Djinns Sing Songs of Paris
ABC-Paramount Tape ATC 829

Emilio Pericoli Sings Golden Hits of ltaly
Warner Bros. Tape WSTC 1489

Outstanding Enropean mnsical attractions
cannot contend that tariffs of any kind are
keeping them out of the American market,
Not only is the process of infiltration an easy
one (assuming an act really has something
to offer) bnt the time it takes to reach a
large audience here can be surprisingly short.
Les Djinns, a teen-age chorns of 60 vivacious
French girls, made an immediate hit locally
with their first ABC album some three years
ago. In their fourth release to reach these
shores, Les Djinns prepare the way fov their
forthcoming tour of the States sometime in
1963 with a program of songs decply involved
in Paris life, DBells always seem to figure
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prominently in the repertory of French popu-
lar choral groups (remember Les Compagnons
de la Chanson?) and the Djinns are no excep-
tion. Le Carillon and Les Cloches de Paris
give the group an excellent opportunity to
imitate more than one type of bell.

The tape from Warner Bros. gives wider
circulation to an Italian baritone who holds
a record of sorts in the matter of acceptance
by the American public. Emilio Pericoli’s
first release in this country, 41 Di La, hit the
Top Ten of the best-seller lists. His ‘“‘lucky
break” song is but one of a dozen Italian-
flavored tunes he delivers on this reel in
English as well as his mother tongue,

Dennis Day: Shillelaghs and Shamrocks
Reprise R 6065

If the presence of only one Dennis Day al-
bum on dealer’s shelves has been bothering
Emerald Islanders and Jack Benny fans with
a long memory, this new release should be
welcome news. Those who own Day’s earlier
album will find little or no evidence of the
passage of time in the sound of his voice.
The years somehow manage to make an ex-
ception whenever they’'re dealing with the
larynx of an Irish tenor, particularly one
who has led the clean life dictated by a salary
from Jack Benny. In a burst of non-frugality
that may haunt him in Iater years, Benny
himself ‘“contributes’” the liner notes on the
album jacket, The greater part of this release
is devoted to Irish songs in bright tempos
that sound Dbest with a male chorus in the
background. Pete King’s Chorale is a model
of correctness in his arrangements of the old
favorites—MacNamara's Band, Dear Old Done-
gal, and It’s the Same Old Shillelugh, Mrs.
Day’s industrious son has his finest moments
when the chorus behind him recedes a bit
during such tenor specialties as Danny Boy
and Toeo-Ra-Loo-Ra-Loo-Ral.

Percy Faith: American Serenade
Columbia CS 8757

Theories pertaining to recording techniques
change over the years but the basic musieal
ingredients of successful albums remain about
the same. One of the more steadfast adherents
to this view is Columbia’s veteran arranger-
conductor, Percy Faith. No matter what the
origin of the popular American music Faith
may be dealing with in any given album, he
consistently comes through with recordings
of lasting value. Unfettered by rigid formulas
that other conductors have ridden to success.
Faith has always subordinated the style of
his arrangements to the inner appeal of each
tune he has recorded. This approach appears
easier than it actually is because it takes an
exceptional group of musicians to carry ont
an arranger’s wishes with such effortless
ease, In his latest release, the carefnl blend-
ing of instrumental choirs is applied to a pro-
gram of musi¢ associated with the cities and
states of America best known to Tin Tan
Alley. The list of tunes ranges from the
specific (Autumn in New York and Moon Over
Miami) to the general coverage of Sunse! from
Ferde Grofe’s “Grand Canyon Suite.” Since
the arrangements already carry a built-in re-
laxation factor, it is not surprising that the
equalization of the record has been modified
somewhat for low-level listening.

Adventures in Paradise, Vol. 3
ABC-Paramount Tape ATC 827

Here is more incitement to escapism by the
lincup of talent responsible for ABC's earlier
best sellers devoted to music of the Pacific
Islands. The vaults of this label contain more
than enongh material to round out another
release of light music that sounds at its best
when strained through the fronds of a coconut
palm. Alfred Apaka gained quite a repntation
through his many IHawaiian recordings on the
Decca label as well as appearances on the
Ed Sullivan television show. Roy Smeck, con-
tinuing a career of more than thirty-five years
as a guitar and ukelele star, has his own
separate colleciion of albums on the ABC-
Paramount label. Terorotua and his Tahitians
and the Islanders under the direction of Sid
Feller complete the varied assemblage of
tropical tunemakers. If you insist on diver-
sity in your Hawaiian-style albums, this could
very well be your dish. In the sound depart-
ment, four-track tape has a very easy time
with this sort of musical material, p:
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Critics choice: the XP-4A

“...among the cleanest and smoothest-sounding
of any compact we have yet auditioned with
virtually no trace of coloration or ‘boxiness’
and a high order of definition of all sounds.”

— HIGH FIDELITY
FEBRUARY, 1963

“...the XP-4A is one of the smoothest and most accurate
speakers we have tested for some time: it reproduces
music as close to the original sound as we
have heard in a system anywhere near its category.”

— AUDIO
MAY, 1963

‘“over-all, | would rate the XP-4A as one of the best
most truly musical reproducers available today.”

NOTED equipment reviewer Julian D.
Hirsch.in the same lab report, also noted:
“...the XP-4A ... proved to be an unusu-
ally wide-range, smooth system .. . the re-
sponse wis virtually flat from 5,000 cps
1o beyond the limits of audibility ... Tone
burst tests showed very good transient
responsc... In listening tests, the XP-4A
...was...very smooth and natural-sound-
ing...had an especially fine and satistying
presence...a healthy amount of undis-
torted output in the 30-to-40 cps range.”

The Fisher XP-4A incorporates sev-
cral notable advances in speaker design.
including the totally new concept of a
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voice coil wound on pure electrolytic
copper. This provides a pronounced
darping effect on the moving parts of
the speaker. permitting extremely com-
pliant suspension tor the woofer. without
any speiaker hangover. Besides providing
accurate reproduction of the most com-
plex bass waveforms, this method of
speaker production furnishes superior
dimensional stability despite variations
in temoerature and humidity.

This 22 -cubic-foot speaker system
rivals in sound quality the huge theater-
size systems of just a few years ago.

Like all Fisher speakers. the XP-4A

The Fisher

WWW. asknefrieaniadiahigstory. com

— HIFI STEREO REVIEW*
DECEMBER, 1962

can be placed cither horizontally or ver-
tically. 1t is priced at $199.50%*,

S1LO0 VALUE ONLY 25¢!
Please send me the new 1964

Fisher Handbook

a

edition of The Fisher Hand

i b
book, a 44-page reference - - -
guide. idea book and com- i
ponent catalogue for custom L_m 11
stereo. | enciose 25¢. double- =g

wrapped, to cover cost of
handling and mailing.
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ONE 505
S

3
‘e?%fs

Now, there is literally no end to the unattended playing time you can
enjoy. Concertone, who doubled your listening pleasure with exclusive
Reverse-O-Matic, now presents Double Reverse-O-Matic in the dramatic
505 Imperial Series. This exclusive automatic playback feature plays 4-
track stereo tapes from end to end, reverses, and plays the other 2 stereo
tracks as it rewinds ... then automatically “takes it from the top” again
to repeat the cycle. For a full evening of uninterrupted listening, the
Concertone 505 Imperial is your instrument. Create your own personal pro-
gramming ... then let it play to your perpetual pleasure. All the fine
craftsmanship and features you expect of Concertone. Stainless steel face-
plate for extra beauty. Learn all the exciting details of this magnificent
new recorder. Write for complete information today.

CONCERTONE 510

Instant monitoring ... the
Concertone 510. Unmatched
recording flexibility in one compact
unit. The 510 incorporates all the
features of the 505 plus twin
speakers and sound-directing
panels which provide instant
monitoring of the recorded signal.
Luxurious ebony naugahyde
carrying case. Stainless

steel panel. Exclusive
Reverse-O-Matic feature.

CONCERTONE 400 COSMOPOLITAN

For people on the go...it's the Cosmopolitan—
Combination Tape Recorder with AM Radio.

A versatile companion and co-worker for
business or pleasure travels. 5” reel capacity.
Pusk-button operation. Amazing fidelity.
Remote mike. Foot-pedal control. This
all-transistorized recorder has big recorder
features in miniature form.

it oA A DIVISION OF ASTRO-SCIENCE CORP.
write: 9449 W. JEFFERSON BLVD. ¢ CULVER CITY ¢ CALIF.

Export: J. D. Marshall International, 170 W. Washington, Chicago, Illinois

for further q.AMERICAN CONCERTONE, INC.
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There S 110 end to yuur Ilstenmg pleasure
with Concertone double Reverse-0-Matic®

NEW LITERATURE

¢ Audio Cables. The 1963 Electronic Wire
Catalog from Belden Manufacturing Com-
pany features four new cables for mono
and stereo applications. Belden 8416, a
dual-channel audio cable, is a 25-AWG
two-conductor, parallel, coaxial cable.
Each conductor is tinned-copper-shielded
with 35 pf/ft. capacitance on each chan-
nel. This cable can also be used for head-
phone cords and language lab applications.
Belden 8417 is a single miniature connect-
ing cabhle shielded with patented “Beld-
foil” shield. This 100 per cent shield elimi-
nates all outside interference. Belden 8701
is a 22-AWG, three-conductor, parallel,
speaker cable. Belden 8700 is a miniature,
28-AWG, 33-ohm coaxial cable. Insulated
with polypropylene the cable is only 0.054-
in. in diameter. Operating temperature is
105 deg. . Belden Mfg. Co. 415 S. Kil-
patrick Ave., Chicago 44, IlL X-10

¢ Cardiocid Microphone “Fact and Ficton”
Guide. A new, highly definitive guide de-
tailing specific unidirectional characteris-
tics and performance features that should
be expected from a true cardioid micro-
phone has been announced by Shure Broth-
ers, Ine. The uide explains common
claims for, and misconceptions about, so-
called cardioid microphones with facts
based upon a precise mathematical for-
mula which limits and defines the term
“cardioid.” In addition, it describes six
common sound problems caused by ineffi-
cient microphone rejection of unwanted
sounds and microphone ineffectiveness in
picking up the desired sound. Specifie in-
formation on how these problems can be
solved through the use of a quality car-
dioid unidirectional microphone with a
uniform pickup pattern is also provided.
Copies are available free of charge from
Shure microphone dealers or by writing di-
rectly to: Shure Brothers, Inc,, 222 Hartrey
Avenue, Evanston, Illinois. Ask for Folder
No. 184 X-11

o Telstar Story. Copies are available of the
T2-page, illustrated, color, reprint of the
April, 1963, issue of the Bell Laboratories
Record. It contains ten semi-technical
articles about the engineering that went
into the Telstar Droject, the communica-
tions equipment in the satellite, the An-
dover ground station, and the satellite
launch operations. Free booklets are avail-
able by writing: Telstar Record, Bell Tele-~
phone Laboratories, 463 West Street, New
York 14, N. Y. KX-12

THIS MONTH’S COVER

T.t. Col. John H. Ralph, owner of the
cover installation, enjoyed this system over-
seas (obviously in Japan). Now back in
the United States, he still feels his systemn
is tops. llis equipment ineludes: Citation
1 preamp, Leak Stereo 50 basie amplifier,
Sherwood 82200  ¥FM-multiplex  tuuner,
Thorens TD-124 turntable, ESL arm-M7D
Shure eartridge with N21D stylus, Denon
tupe deek with Griffon recording and play-
hack preamp (both not available lhere),
Wharfedale three-way speukers (dual 15,
8, and 3-in. with Whafedale dual-control
crossovers), Pioncer PAX-30E coaxial 12-
in. dual-remote speakers, Sony 464D port-
able tape recorder for dubbing and re-
mote work, Aiwa semi-cardioid dynamie
microphones. The eabinet was eustom-huilt
in Japan.

Fig. 1. View of control panel which visu-
ally indicates the mode of operation,
and also has two V-U meters, one for
each channel, and a line-voltage meter.
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Type 8417 output
pentodes with cavity
anode design.

Totally resonance-free
ultra-wide-band
output transformers.

Triode-connected
dual power-pentode
driver stage.

T

S

Oscilloscope-type cathode-
follower input stage with
compensated attenuator.

Hinged cover for
rarely used controls
(bias and balance).

150 Watts of the cleanest audio power ever produced!

The Fisher SA-1000 is a challenge to the
severest critics and most discriminating
judges of professional sound reproducing
equipment, both as to specifications and
listening quality. Its music power rating is
150 watts [HF Standard, with both chan-
nels driven. The RMS power rating, again
with both channels driven, is 130 watts (65
watts per channel). However, as a glance
at the intermodulation curve will show,
each channel will deliver 80 watts at 0.5%
IM distortion, thus indicating the extreme
conservativeness of the official rating.

Total Harmonic Distortion at 1 ke: Solid Line
Intermodulation Distortion (60 cps/7 ke, 4:1):
Dotted Line
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The output stage of the SA-1000 is engi-
neered around the newly developed 8417
beam power pentodes, never before used
in any electronic device. Designed speci-
fically for use in this amplifier, the 8417
offers extreme linearity, resulting in
greatly reduced distortion, and has unusu-
ally low drive-voltage requirements, per-
mitting the previous stages to ‘coast’ at
their lowest possible distortion levels. The
unique cavity anode design of the 8417 is
an important factor of its superior per-
formance characteristics.

Frequency Response (0 db = 4 watts)
Subsonic Filter: Dotted Line
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Each pair of 8417's in the SA-1000
drives a giant output transformer via plate-

#SULIGHTLY HIGHER IN THE FAR WEST. EXPORT: FISHER RADID INTERNATIONAL, INC.,
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cathode coupling — a modified and im-
proved ‘ultra-linear’ configuration that
provides 12 db of the most desirable and
stable type of negative feedback in the
output stage. The custom-wound output
transformers are unlike all others in that
their response rolls off below 5 cps and
above 200 kc without the slightest peaks
or dips. (See the frequency response
curve.) This results in exceptional stability
and superb square wave reproduction.

The driver stage, too, is entirely novel.
A triode-connected 6UH8/ELL80 dual
power pentode circuit developed by Fisher
engineers is capable of delivering 40%
more drive to the output stage than is re-
quired — and at a remarkably low imped-
ance. The result is very low distortion, the
fastest possible recovery time, great stabil-
ity and hence outstanding transient
response.

For the pre-driver and phase inverter
stage, an ECC83/12AX7 dual triode is
used in a DC-coupled cathodyne configu-
ration characterized by extremely low dis-
tortion and phase shift. A feedback loop
from the output transformer secondary to
the pre-driver cathode provides 17 db of
distortion-reducing feedback.

The input stage of the SA-1000 is of
a type widely used in laboratory oscillo-
scopes but never before in high-fidelity
amplifiers. A compensated input attenu-
ator in conjunction with a cathode-
follower circuit permits adjustment of the
input signal from 0 db to — 12 db in
closely calibrated 3 db steps without the
slightest effect on input impedance and fre-
quency response. This feature in effect
provides five different input sensitivities,
ranging from 0.5 to 2.0 volts (for full
rated RMS output), so that the preampli-
fier volume control can be operated strict-
ly within its optimum range.

A switchable subsonic filter has also
been designed into the input stage, in
keeping with the widely held engineering
opinion that, for the majority of practical
applications, response should be flat down
to 20 cps only and then fall off as rapidly
as possible. (See dotted part of frequency
response curve.)

The power supply of the SA-1000 is one
of the most elaborate ever used in a stereo
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power amplier. Regulation and filtering
are of the highest order and all silicon di-
odes as well as filter capacitors are most
conservatively operated.

Bias is readily adjustable on each chan-
nel by means of the built-in laboratory-
type calibration meter, but the controls
for these rarely needed adjustments are
ingeniously concealed behind an attractive
hinged cover — another Fisher exclusive.

Total Harmonic Distortion (One Channel)
at 65 watts RMS
(Note that from 20 cps to 10 kc distortion does
not rise above %% even at maximum
rated power.)

- l |

z T i

W |

¢ din 4

S

z | dE —

z |

b3 o —

e

&

el

4

= |

° o | L |t
a0 1 200 400 ¢ EXG  AKG  |gxc EOK

= Ly FREQUENE’;

The SA-1000is priced at only $329.50*.
It is also available as the K-1000 StrataKit
for only $279.50*. Both carry the famous
Fisher Warranty covering all tubes and
diodes for a period of one year from date
of purchase.

Fisher Handbook
$1.00 VALUE ~ P
ONLY 25¢! ith."' ;.q_ |

All new 1963 edition of The

Fisher Handbook, an illus-
trated 44-page reference
guide and idea book.

FISHER RADIO CORPORATION
21-29 44th Drive, Long Island City 1, N. Y.

Please send me the new 44-page Fisher Hand-
book. I have enclosed 25¢ (double-wrapped)
to cover the cost of handling and mailing.

Name.
Address. _
City. Zone. State.
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“AUDIO EIC

Edward Tatnalil Canby

1. MAGAZINE MURMURS

Those moments when, oceasionally, I
look at a hack issue of this journal and
read a paragraph or two out of my own
(and the industry's) past are apt to be
traumatie experiences for me. Ghosts—
only two or three years old. Prophesics
of solemn weight, some come true, thank
Heaven! Some are mercifully goue with
the winds of time and just as well forgot.
I like the true ones best.

Thus I've recently been drawn back for
good reason to our issue of July, 1961, I
must report that we did pretty well in
that issue. The back-number charge that
you'd pay for it right now (if we had
any copies left, which we don't. Ebp.)
would probably be worth it. In my de-
partment (natel, one of my prineipal con-
cerns), I find two discussions that apply
quite vividly to the then dim-distant fu-
ture, September, 1963, as well as to the
far-away summer of ’61. Mainly there was
a hot item of unfinished business entitled
“Remewmber the Magazine?’ whieh has me
quite warm under the collar. No—not this
magazine. We all remember it and will for
long. What I meant was the kind of muga-
zine we generally like to eall a cartridge,
thereby componnding confusion. A tape
cartridge.

You'll remember that 'way back in the
Inte fifties there had heen a sensational
RCA tape eartridge for the hiome, launched
as I remember in two suceessive years with
the biggest Guns of publicity. Strangely
enough, they went off with only a mufiled
pop. RCA tried and tried, Lut nothing
much ever secmed to happen to its tape
eartridge. Now (1963), the RCA car-
tridge is still manfully with us, in the
guise of a new and lhandy portable home
recorder, stereo. The once-vaunted RCA
tape cartridge library is mot being very
widely promoted right now. I have three
or four of them left (along with the
monstronsly hig original RCA  plaver)
which T expect to preserve for posterity,
in ease RCA forgets.

Then in 1960, CBS—who eclse?—dis-
creetly announced another eartridge. Dis-
ereet is definitely the right word. The thing
wasn't launched; it was simply announced,
and demonstrated. Prematurely, maybe;
but RCA had to be fought on solid ground
when the fighting was good.

This CBS cartridge, developed by CBS
Tabs for 3M, was far more revolutionary
than RCA’s whieh had used conventional
tape at 33 ips. (But RCA did start
off the 4-track development with theirs,
keep in mind. It was sort of taken out of
their hands, into 7% ips 4-track “manual”
roll tape, which still blooms commereially.)
The CBS cartridge was startlingly differ-
ent. Tt was much smaller, with a new and
narrower tape, extra-slow speed, and the
astonishing ability to be changed—Ilike a
dise changer. But as I noted in the July,
1961, issuc, a year or so after the first
CBS announcement, the policy in regard
to this eartridge-tape venture appeared to
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be one of very great caution. No more
RCA-like publicity blasts! Not, at least,
until the field was very thoroughly re-cx-
plored.

Not until all sorts of specialized ap-
plications outside of the straight home
entertainment field had been probed, more-
over—for the tape cartridge was potentially
a marvelous gadget in a wide variety of
automations and memory services quite
aside from home hi-fi.

Indeed, I pointed out that there were
then two reasonable approaches to the
tape ecartridge—the ‘“onec-niche” and the
“multi-niche.” Bither you limited your
cartridge deliberately to a speeial and
specific  funetion—as  did Westrex that
summer with its battery portable minia-
ture cartridge recorder. Or you laiunched
yonr cartridge quietly into whole raft of
little markets, each of which might on its
own be insufficicnt to support the venture,
though together, and with the basic ear-
tridge easily adaptable to various uses,
these multi-niche applieations could turn
in a joint profit. That was clearly the CBS
intention. CBS wasn't likely to go in for
narrow specialization.

Said I, for the wmulti-niche approach,
“just make the one deviee [the basie tape
magazine and associated cquipment] in the
millions, load it np and fire it off in many
directions at onee, in the thousands, niche
by mniche. Seatter your first, but aim earc-
fully, choose hittable targets.” The targets
for such a magazine werc ohviously plenti-
ful. Tn fuct, I suggested, “it is conceivable
that the propagation of recorded music
might never show up at all, or turn up
as a relatively minor side-operation.” T
scem not to have heen far off, We must
remember that home-entertainment audio
is a relatively tiny bump on the side of
the huge and growing electronics colossus.

I'd be happy to guote you my humor-
ous 1960 speculations as to possible other
uses for the Columbia-3M tape magazine
but will refrain, for fear of being repeti-
tious. But if you have or cun find a eopy,
look back and read all about the fanciest
idea I had, the hypothetical (‘BS Auto-
matie Housclhold Programmer. 1t would
even have let the eat out at eleven o’cloek
cach night. Some cartridge!

Well, T stuck my neek out, in 1961, and
prophesied that no tape magazine was
ever going to replace anything—and es-
pecially, it would never repluce the goodl
old fashioned LP dise.

There were those, then, who prophesied
the doom of the dise in short order. They
were wishtul thinkers. They still are. This,
I gather, was well understood by the CDBS
people, who since then have made no
overt and loud attempt—as they did with
the LP itself—to launch a wholly new
“system” designed to take over from disc.
Caution, sober investigation, into earefully
limited markets, was obviously to be the
tape magazine future as far as this revo-
lutionary CBS gadget was eoncerned.

And so—time passed. No magazine. No
faney launchings. No formal aunouuce-
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ments. Only continuing small rumors, here
and there, which indieated that the tiny
tape cartridge was oh-so-definitely still
alive. Thus last winter I got a typical eoun-
firmation of my “multi-niche” guess. Friend
of mine is an aireraft engineer, and engine-
engineer, if such a term may be used. He
checks on aireraft performance. Measures
it. Whaddya know—one day we start talk-
ing; he'd met a good friend of mine, he
said with some surprise: “I didn't know
yvou knew him.” Viee versa with me. It
was a high official of CBS Labs. Their
business? The measurement and recording
of aircraft performance, on tape. What
gadget? The CBS-3M tape magazine, nateh.

I gatlher that some arm of CBS wanted
to take on a comprehensive contract for
some species of aireraft performance
measurement; T also gather, hetween you
and me, that the aireraft company figured
maybe CBS would be over its head and
out of its element, not being exaetly air-
eraft specialists. No reflection on the basic
gadgetry, the tape magazine and associated
cquipment.

Multiply that by X and you have the
measure of cartridge aetivity in the multi-
niche category, not including home enter-
taimnent, from 1960 to 1963. Pretty ex-
tensive, I woull expect.

Well—what an anticlimax! Couple of
months ago T opened our July issuc to
Page 30 and there, spang on the Equip-
MENT PROFILE page was the tape eartridge,
large as lite (which is pretty small).

Course it wasn't called CBS, or even 3M,
and it differs markedly from the original
('BS gysteni. As I said, any new approach
to the home market in the tape-magazine
field was hound to be eircumspecet and very
cantions. Note, then, that neitherv of the
big outfits behind this gagdet was direetly
named in the title. Instead, the deviee
was finally being launched—more than
three years after its first public annouuce-
ment—as the Revere Stereo Tape Cartridge
System. Our Tquipment Editor naturally
mentioned the CBS-3M origin. (After all,
we ran Dr. Peter Goldmark's original ar-
ticle on the thing baek in our May, 1960,
issue.) Aud the accompanying photo shows
a tape cartridge plainly marked “Scoteh,”
and practically everyvone knows that Revere
is a subsidiary of 3M.

Also, as a mild afterthought in the
middle of a paragraph, our editor noted
that “at the present time there are 50
cartridges from Columbia Records and
ten from Musictapes, Ine., with ten more
to come soon from Command Records. It
seems likely that many more will be made
available when the unit achieves general
distribution.”

Phew! Tf that is the announcement of a
home-musie revolution—as it might well
he on purely technieal grounds—then it
surely is a modest one. The editor, of
course, is correetly refleeting the Revere/
3M approach. It is deliberately, as I sec
it, that of a polite murmur of publicity—
as mild a publicity eampaign as T ever hope
to to see. So far anyhow.

1f you will, just stop to think what might
Lave happened if the Revere/3M Big Guns
were turned loose to blast ont the message
of this genuinely revoluntionary little tape
magazine. Then sit back and be amazed.
Suppose, for instance, that this antomatic
miniature changeable hi-fi stereo tape
cartridge had been called Dyuahoove, or
mayhe Dynasnoove, and hald heen launched
late last spring with Dyna-hoopla. Wow!

Well it wasn’t. Aud so my prophetie story
ends on a prophesiably undramatic note. 1
never even heard about the darned thing
until T opened to that page 30 in the
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Can you find

another kit that
offers so much
for $99%p

e

EICO ST70, 70-WATT STEREO AMPLIFIER

Beyond the parformance level of these two units, possible improve-
ment is mer2ly marginal and very expensive. That’'s why with
EICQ’s ST97 and ST70 you strike the optimum balance of cost and
performance—each casts less than $100 as a kit. You can also get
the 8T70 and ST97 factory-wired for $149.95 each—and you couldn’t
¢nd comparakle wired units at the price.

If high power isn’t your primary need, you can get superb sound
for even less with EICQ’s ST40, the 40-watt counterpurt of EICO’s
outstanding 3T70. The ST40, essentially equal to the ST70 in all but
power, costs $79.95 as a kit, $129.95 factory-wired.

ST70 DATA: As the center of your stereo system, the STT70 accommodates
all program scurces. It even has separate inputs for both turntable and
record changer preamplitied tape signals and tape head with correct equali-
zation for botk fast and slow tape speeds. A center channel ouiput feeds
directly on a c¢enter channel speaker or, where desired, extension speakers
throughout yotr house without any additional amplifier. Critical parts
filter capacitors, rectifiers, output tubes—all operate well Lelow their ratings
to ussure long. trouble-free life. Oversize output transformers deliver full
rated power all the way down to 30 eps. . . . And as a kit builder, you'll like
the spacious layout. We got rid of all those tight places. Kit $99.95. Wired
$149.95 (includes metal cover).

SPECIFICATIONS ST70 Output Power: 70 watts (continuous sine wave
35-watts per channel) I Distortion: 1% at 70 watts. Harmonie Distortion:
less than 19%. Frequency Response: + Y db 10-50,000 cps. Inverse Feedback:
17 db. Stability Margin: 10 db. Hum and Noise Level:* mag. phono —83 db;
tape head —b54 db; tuners, auxiliaries —78 db. (all measuszements according
to lHFM standards.)
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Can you find
another kit that
offers so much

for $999%59

EICO ST97 FM STEREO TUNER

ST97 DATA: Building the ST97 FM stereo tuner requires no instruments, no
critical adjustments.The front end and IF stages are fully pre-wired and pre-
aligned. The tunable coils of the stereo demodulator are factory-adjusted.
With four IF stages plus a stable, sensitive front end, the ST97 pulls in
clear stereo even under fringe conditions, and EICO's filterless zero-phase
shift sterco detector (patents pendinz) maintains reliable channel separa-
tion. EICO's unigue traveling tuning eve makes tuning simple and precise.
Stereo statians are antomatically identified by a pilot light. Semi-kit $99.95,
Wired $149.85. (Includes metal cover and FET.)
SPECIFICATIONS ST97. Sensitivity: 3uv (3D db guieting), Sensitivity for
phase-locking (synchronization) in sterec: 2.5uv. Full limiting sensitivity:
10uv. Detector Bandwidth: 1 megacycle. Signal-to-Noise Ratio: —55 db.
Harmonie Distortion: 0.6%. Stereo Harmonic Distortion: less than 1.5%%.
IM Distortion: 0.19%. Frequency Response: 1 db 20 cps-15 ke. Capture
Ratio: 3 db. Channet Separation: 30 db. Controls: Power, Separation, FM
Tuning, Sterec-Mono. AFC-Defeat (all measurements to IHFM standards).
Actual distortion meter reading of derived left or right channel outpui
with a stereo FM signal fed to the antemna input terminals.
See these superh components at high fidelity dealers everywhere. For FREE
32-page catalog. 36-page Stereo Hi-I'i Guide (enclose 25¢ for handling) and
dealers name, write: EICO ELECTRONIC INSTRUMENT COQ. INC.,
3300 Northern Boulevard. Long Island City, New York. Export Dept.:
Roburn Agencies Ine,, 431 Greenwich Street, New York 13, N. Y. A-9

3

HT.90 FM TUNE|
[ERE-E1L}

R
wired $65.95

HFS-6 3:Way
FP 100 STEREO TAPE DECK S-SPEAKER SYSTEM
sumikil $299.95 wired $399.95 ki1 $52.50  wired $62.50

13

Add 5% in West.
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e CG12T — $53.99
Size — 12 inches

Magnet type — Ferroba |f
£ Flux Density ~ 14,000 lines
per sq. cm,

#° Response — 2510 15,000 cps,
o~  Total Flux — 82,000 Maxwells
Nat. Cone Resononce — 30 cycles

Richard Allan . . .,

HIGH PERFORMANCE SPEAKERS
ADEALLY SUITED FOR ‘‘SLIM-
LINE” CABINETS. OFFERING
HEAVY CAST FRAME AND FOAM
SURROUND. INCORPORATING
THE LATEST ADVANCES IN MAG-
HWET DESIGN AND MORE.

THE BRONZE
8" and 10"

Robust die-cast
chassis. Wide
frequency range.
Low priced ot
8. ... $19.99
. $31.99

THE 1214
12** (30.5 cm)

Magnificent  con-
struction. Excep-
tionally smooth
frequency re-
sponse.

$51.99

GOLDEN ERA
ll860"

8'' most popular
‘*workhorse’" in
the Richard Al-
lan line.

$5.49
%ﬁé

“SALFS, CORPORATION 7
£ PO BOXSS ¢
JERICHO, L. |, NY® %4 %
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July, 1963, issue. Just about what I
would have expected, as of 1961.

The editor never told me. Guess he just
forgot, or maybe he hadn’t read the July,
1961, issue. (He wasn’t editor then, any-

how.) No publicity handouts, no free cock-

tails, no airplane rides aund no spceches.
Nothing. Revere hasn't said anything to
me. (Perhaps they think I'm merely a

stereo fan—photo stereo. My camera is
their ex-Wollensack model, and a beauty.)
So one of these days when you get a
chance, yow go out and buy, borrow, or
steal a Revere. Marvel at the ingenuity of
the cartridge itself and its wholly new
heads, tapes, handling machinery. Marvel
especially that such a machine could hap-
pei—plus 50 Columbia tapes to match—
with the tiniest publicity eampaign in
the entire history of home hi-fi. (Faet is,
of course, that Revere/3M has mnot yet
made any mnational announcement or
sphirge of publicity. Indeed, the RSTCS
has heen introduced city by city, starting
last November in St. Louis. Chieago was
introduced to it in May, and New York
is just now getting the “treatment.” Ep)
P.S. Whoa—I"d better cover my defenses.
It’s always possible that there will be a
big splurge, later on when distribution gets
distributed. If I'm invitel you ecan be
sure I'Hl attend. And meanwhile I'm going
to try to persuade the editor, or someone,
to lend me a Revere Sterco Tape Cartridge
System and a handful of those little Co-
lumbia musie-bisquits. Will report.)

2, ELEVEN AND A HALF

I'm not finished yet with July, 1961.
The second half of my July, 1961, de-
partment was entitled “Miniature Dream-
Fi” It eoncerned some fancyings of my
own on the possibilities for a genuinely
portable, genuinely hi fi “stereo.” To be
sure, I went all-out and tried to figure a
beach system which would run minus
power lines and yet produce flossy stereo
sound. But my basic idea kept popping
through—a compaect, portable phono with
two tiny speakers attached (and remov-
able) as part of the system, the whole to
display via the most mgemous thinking
available, a maximum size-vs.-quality ratio.
Something really hot from the sound stand-
point: not a mere “mass produced” port-
able stereo, of which there were already
plenty on the market.

It was obvious what had put me onto
this kick. The compact little KLH Model
Eight FM radio. “There is your nucleus,”
I said, “in the shoe-box Model Eight
speaker.”” The idea was to squecze “a
maximnm of good sound into an arbitrary
minimum of space, via maximum-throw
small speakers and probably with the aid
of a specially-eurved amplifier output.” I
went on to describe the possibilities and
probabilities. “This system would be good,
maximum-good, using every bit of ingenuity
that the mind ecan discover, taking ad-
vantage of our newest technology all along
the line. It might cost $150-200 or more.
It would be worth it, and no chance for
confusion with a million ‘ordinary’ porta-
bles, made out of plaid-covered cardboard
and plywood with cheap speakers and
cheaper amplifiers for their so-called hi fi.
Not that at all. Something much better.
Mayhe it ought to cost $300.”

Well, T guess KLH was reading me.
KLH has meanwhile moved on through
Nine and Ten and heyond. Their new Model
Eleven is a portable stereo It is in a good
many respects the precise answer to my
challenge, for it does indeed aim to do ex-
actly what I dreamed about, minus only a
few practical compromises. Mine was to be
battery-portable (for the bench) but with
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117-volt alternative connections. I sug-
gested one of the ingenious wind-up
motors; a workabhle battery-driven table
might do as well today. KLI[ has put a
Garrard changer into its Eleven, which
means that batteries will not do, even
though the rest of the Model Eleven, being
all-transistor, could well be operated minus
house current. The Garrard is equippe Y
with a Pickering magnetie stereo cartridge "'
(Stanton  Fluxvalve to you), not the
tfanciest model but almost as good—and
tar ahead of the usual “hi-fi” transducer in
the mass market. The playing department,
then, while of excellent quality, is the one
aspeet of this Model Eleven which can be
called conventional. The rest is right up my
taneiful alley, including the pair of com-
pact speakers bhased on the Model Eight,
the built-in electronies, the transistor drive
nminus heavy transformers (if I'm right),
the snap-on arrangement that mounts the
speakers on the main case to make “one
little suitcase-sized bundle,” as I put it in
1961. As I had speculated, the speakers are
mounted in semi-weatherproof configura-
tion for carrying, their insides pointed in;
the eovering material is nicely glazed and
could even take a few showers; the speakers
demount and can be laid apart at a great
distance, or the connecting cables led over
doortopv. and under rugs. KLH gives you
an unconscionably long streteh, enough to
spread the little speakers out to the sides
of an auditorium. I did that very thing in
one of my first trials of it, at a lecture.

My “dream-fi” of 1961, to be sure, was
going to be more compact than KLII
Eleven. I wanted a folding phono motor
and table, to fit between the two speakers
in the folded-up package. It’s easy to day-
dream, of course. KLII has problems of
practicality. You can’t fold up a Garrard
AT-6, nor ean you squash it down flat,
which is one reason why the Eleven is per-
haps a bit bigger than one might have
hoped for, given the size of the tiny speaker
boxes!

Indeed, my one major reservation is
simply that this particular bit of practieal-
ity seems to go too far. The Garrard is
small as changers go but it is hardly a
miniature, and its overhead mechanisms
and under-deck spring mountings take up
undue space—in a suite
undue shakeability—in shaky spots where
portables are apt to be played. The KLH
cover, for this reason, is rather big and a
bit clumsy, in order to fit over the Garrard.
One has an unacconntable urge—in this
very special situation— to mash down the
whole changer and its swinging arm so that
a really flat cover could be snapped on.
Purely romantic—it ain’t possible. (May-
be what we need is a Revere tape cartridge
changer! But that’ll have to wait.)

The older KLH Model Eight is one of
those pieces of equipment that grows on
you. After a goodly span of years, mine is
even now my best and most official FM
radio, though without stereo. Tt is a minor
miracle, that little two-box system, an ex-
cellent and very sensitive tuner and a per-
fectly astonishing little speaker, which
habitually sits on the floor at the foot of
one of my “large speakers and just as
habitually fools me into thinking the large
speaker is in operation. Don’t think you
wouldn’t be fooled. You never heard such
a big sound from such a little scource. Not
anywhere else.

Not anywhere else except in the KLII
Model Eleven, with two speaker boxes that
are each slightly smaller than the reetan-
gular wood-encased Eight. The Model
Eleven speakers are necessarily in a diff-
erent type of enclosure, somewhat rounded

(Continued on page 81)
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8 Chemical balance of base

Actual size of
Sennheiser
Condenser
Microphone
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Professional

Net $195,

For complete technlcal specifications,
call or write Sennheiser Electronic Cor-
poration (N.Y.). For demonstration of this
model and the full Sennheiser line, cail
or write Harvey Radio Co., Inc., fran-
chised distributor for the New York
metropolitar‘l area.

aRvey

RADIO CO,, INC,
103 West 43rd Street,
New York 36, N.Y.
{212) Judson 2-1500
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...INNOVATION by
SENNHEISER

Model MKH 104.

Condenser Microphone with
Transistorized RF Circuitry
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This response curve is not a theoretical projection. It was individuaily plotted
for a random-picked Sennheiser Model MKH 104 Condenser Microphone, and it
is virtually identical in shape and output level to the separately plotted, signed
curves provided with ail Sennheiser Transistorized RF Condenser Microphones
in this series. (All Sennheiser professional microphones are packaged with indi-
vidually plotted curves) Note the broad frequency response, exceptional flatness
and the controlled peak at the upper-frequency extreme. Also note the absence
of peaks and dips in the critical portions of the spectrum. Need we say more?

The actual size photographs on this page are not simply of the microphone
itself; they depict the entire system, including the compact, low-voltage, power
supply. The microphone barrel contains a transistorized, 10 mc RF push-pull oscil-
\ator feeding a bridge circuit. The output of the bridge circuit is then amplified
by an additional stage before being applied to the microphone terminals. This
Actual size of Sennheiser configuration guarantees stability, noise suppression, and smooth
extended response at good output levels.
Battery Adapter

Model MZA 6.
Professional

Net $18,

P S —

Low-impedance circuit design renders the system insensitive to interference
from magnetic fields. The rugged, meticulously designed structure assures in-
sensitivity to mechanical noise, air-pressure shock waves, and high humidity.

Versatile mounting of the MKH 104, with
or without the Battery Adapter con-
nected, adapts the microphone to any
conventional arrangement. The light-
weight, collapsible desk tripod shown
here is an optional accessory.

-

Power for the MKH 104 Transistorized RF Condenser Microphone is readily furnished by
Battery Adapter MZA 6. The adapter may be plugged directly into the microphone base
or anywhere along the microphone cable. It holds 6 miniature mercury cells of the
hearing-aid type, Mallory RM-625 or equivalent. One set provides 50 to 60 hours of
continuous operation.

WHO S SENNHEISER? if you have worked with quality microphone systems, you
are familiar with Sennheiser products. Established in 1945, Sennheiser Electronic
has become Europe’s largest manufacturer of quality microphones, supplying
them to world renowned manufacturers who have been marketing these products
under their own brand names for use in professional recording and broadcasting,
high fidelity systems, tape recorders, dictating machines, hearing aids, and many
other applications. *‘Sennheiser” is synonymous with leadership in microphone
engineering.

TECHNICAL DATA

Acoustic system: gressuyre responsive

Directional characteristic: spherical (omnidirectional)
Frefiuency range: 20 to 20.000 cps

No-load transmission
coefficient at 1000 cps
(Sensitivity measured in
anechoic chamber) :
impedance :

approx. 2my /dyne Jem2

anbrox. 800 ohms, unbalanced, ungrounded
(accessory cable-transformer matches to 200 ohms)
Noise voltage: annurox. 104y
Distortion at sound
pressures to 100 dynes/em2:
Overload fevel:
Power-suppnly veltage:
Qperating current:
Temperature range:
Dimensions:
Weight:

1%

approx. 300 dynes/cm?

8V =it Vv

approx. 5 ma

—100 to+700C (4 14° to + 1580F)
%, in. diameter: 5 in. long

3 o2,

SE HEISER

CORPORATION (N.Y.)
25 West 43rd Street, New York 36, N.Y. « (212) LOngacre 4-0433

Plant: Bissendorf/Hannover, West Germany
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material ana oxide coating to prevent cupping.

And two more Professional Tapes to improve your recordings:

SOUNDCRAFT HIGH OUTPUT MASTERING TAPE — SOUNDCRAFT DUPLICATING TAPE — Has 259%
Provides optimum combination of high output, greater high frequency output and 7 db better sig-
hjgh signal to noise and low distortion characteris- nal to noise ratio than conventional duplicating
tics — resulting in wider dynamic range for your tapes. Used throughout the industry when quality
critical master recordings. reproduction is required.

Write for your free *’Guide to Soundcraft Professional Recording Products’.
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REEVES SOUNDCRAFT

Division of Reeves Industries, Inc., Danbury, Conn.
New York + Chicago ¢ Los Angeles - Foreign Division:
25 Warren St., N.Y.C. » Canadian Reps: Vancouver » Toronto
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ABOUT MUSIC

drama, poetry, news and music, hig c¢hicf
preoccupation is with things musieal. One
of Barraud’s responsibilities is the com-
~ missioning and selection of contemporary
works to be broadeast over R.T.F. “Nat-
urally, I don’t have the time to read every
seore that is snbmitted to us,” Barraud ex-
plained. “With 3000 composers in France
producing at least one work a year, you

Harold Lawrence |

can see that this is impossible. The Freneh
governnient, under the Minister of Infor-
mation, has set up a Comité de la Musique
especially for this task. This committee is
composed of twelve of France's leading
j men of music, none of whom is connected
: to the R.T.F. You will probably recognize

EDITOR'S REVIEW

A FIGURE OF MERIT FOR
FM-STEREO TUNERS

AsT MONTH we noted that FM-sterco tnners are be-
l ing specified as thongh they were mono tuners. We

felt 111F standards should be devised specifically
for multiplex tuners. We would like to carry the
thonght one step further this month and suggest that
a ficure of merit would be the best and most couve-
nient way to specify this type of equipment. Tn the
past we have been rather leery of schemes specifying
equipment by means of a figure of merit, We felt then,
as we do now, that such a rating system is inappro-
priate for equipment where subjective taste factors
are important (loudspeakers are a good example of
this). However, in the case of M tuners, the only
variable of great significance, aside from the technical
properties of the tuner, is geographic location; there
are no taste factors involved.

To make the system work we would take the impor-
tant technical attributes of an I"M-stereo tuner and
weight them in accordance with reception problems of
a geographic area. Thus we would know which char-
acteristics are most important for a particular area.
Then the weighted characteristies could be totalled to
an over-all fioure of merit for a particular geographic
ared.

IFor example, let us take an area where sensitivity
and selectivity are very important, We would weight
these parameters, let us say, 8 and 9 respectively on
a 10-point scale. In another area they might be rated
2 and 9. Thus a tnner with sensitivity of 2 uv and
selectivity of 40 db would have a figure of merit of 376
in one area and 364 in another. (Multiply the charac-
teristic by the weighting.) Obviously this is a rather
simple way of presenting our thought, and also it
needs further work to become a workable system, but
it does show the basie idea,

One objection we would anticipate would be the
necessity for having a different weighting for each lo-
cality. On the other hand, after some analysis, it be-
conies obvious that we do not have a large number of
different geographic conditions to deal with. It might
really be simpler than appearvs at first glance.

As a good starting point we might take the param-
eters and rough weighting deseribed by Mr. von Reck-
linghausen in his two-part article which concludes in
this issue. Of course we may not agree with the weight-
ing he has assigued to the various parameters, but it
is a starting point.

Another question which might arise is why such a
figure of merit is necessary. Simply becanse it is not
easy to assess the performance of a tuner in a particu-
lar area with the specifications as they are supplied
at present. Notice, for example, that Mr. von Reckling-
hausen lists ten characteristies, with the one we usually
hear most about at the bottom of the list. Notice also
that there are several characteristies on that list which
are not even listed on most specification sheets, As a
matter of fact, even if they were listed, most people
couldn’t make heads or tails of them.

We do need a figure of werit for tuners.

Who should do the work? The best candidate would
be that organization which first started standardizing
tuner parameters, the Institute of Iligh Fidelity.
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DIAPHRAGMS AND MICRONS

We have received a sizable amount of correspon-
dence in the last few months concerning thie articles
by Rennwald and Williamson (electrostatic speaker,
condenser microphone). Many of the questions cen-
tered about the problem of locating the diaphragm
material for both these projects. Strangely enough, the
material was the same i both cases although the thick-
ness was different. The material is Mylar® with a coat-
ing of metallized aluminuum. The Mylar is made by
DuPont, but unfortunately they do not apply the
aluminum. Instead. if you contact the Dul’ont Com-
pany, they will give you sources which do metallize
Mylar. By the way, for those who live in (‘anada, the
material mentioned by Mr., Williamson, Melinex, is
available there as it is in England.

The other problem that disturbed many people was
the thickness of the material used by Mr. Williamson,.
He gave the thickness as 6u. For those who have been
unable to locate this unit, he was referring to a metric
unit. called microns, or millionth of a meter. Thus:

1 micron = 0.00003937 in.
6 microns = 0.00023622 in. = (.25 mil

Obviously, it wonld be best to obtain the exaet thick-
ness he used to duplicate his results. On the other
hand, we understand that DuPont does not make less
than a 0.5-mil thickness. Naturally, if that is all yon
can get, use it. It will work.

For those building the electrostatic speaker and
combined amplifier desiened by Mr. Rennwald, please
be informed that some errors and changes have been
brought to our attention. If you are at the amplifier
stage please write and we will send you the corrections.

WE'LL MEET YOU IN NEW YORK, LOUIS

Unfortunately for New York, it doesn’t rhyme with
Louis, and the names it does rhyme with sound pecu-
liar. Anyhow, we will meet you during the New York
Iligh Fidelity Show on the fourth floor of the New
York Trade Show Building, 35th and Sth Ave., Sep-
tember 11-15. We will be pleased to meet vou and
diseuss any topie that pleases yvour faney—about au-
dio of vourse. Especially, we will be interested in ideas
for articles and other projects. 1f you have built sone-
thing you are particularly proud of, why den’t you
stop by and tell us about it.

By the way, there are going to be some rather in-
teresting things at the Show this year. First of all
there will be several full-fledged live-versus-recorded
performances. The purpose of these performances is
to demonstrate that equipment available at the Show
can produce music¢ which is as close to the live as pos-
sible. Also there will be a great deal of emphasis on
the ability of components to integrate with almost
any decor. In addition, there will be an exhibit which
shows how phonograph records are made.

A piece de resistance will be a 64-page booklet, de-
seribing high fidelity and the component concept,
which will be given free to evervone who attends.

Last, but far from least, will be the four floors of
manufacturers’ exhibits, showing the latest aud best
equipment available.
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Sennheiser
Gondenser
Microphone

Professional

Net $195,

For complete technical specifications,
call or write Sennheiser Electronic Cor-
poration {N.Y.). For demaonstration of this
model and the full Sennheiser line, call
or write Harvey Radio Co., Inc., fran-
chised distributer for the New York

metropoiitan area.

anrvey

RADID €Q,, INC.
103 West 43rd Street,
New York 36, N.Y.
(212) JUdson 2-1500
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...INNOVATION by
SENNHEISER ' :

Actual size of

Model MKH 104.

Condenser Microphone with
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This response curve is not a theoretical projection. It was individually plotted
for a random-picked Sennheiser Model MKH 104 Condenser Microphone, and it
is virtually identical in shape and output level to the separately plotted, signed
curves provided with all Sennheiser Transistorized RF Condenser Microphones
in this series. (All Sennheiser professional microphones are packaged with indi-
vidually plotted curves.) Note the broad frequency response, exceptional flatness
and the controlled peak at the upper-frequency extreme. Also note the absence
of peaks and dips in the critical portions of the spectrum. Need we say more?

The actual size photographs on this page are not simply of the microphone
itself; they depict the entire system, including the compact, low-voltage, power
supply. The microphone barrel contains a transistorized, 10 m¢ RF push-pul! oscil-
lator feeding a bridge circuit. The output of the bridge circuit is then amplified
by an additional stage before being applied to the microphone terminals. This
Actual size of Sennheiser configuration guarantees stability, noise suppression, and smooth
extended response at good output levels.
Battery Adapter

Model MZA 6.
Professional

Net $18.

Low-impedance circuit design renders the system insensitive to interference
from magnetic fields. The rugged, meticulously designed structure assures in-
sensitivity to mechanical noise, air-pressure shock waves, and high humidity.

Versatile mounting of the MKH 104, with
or without the Battery Adapter con-
nected, adapts the microphone to any
conventional arrangement. The light-
weight, coliapsible desk tripod shown
here is an optional accessory.

Power for the MKH 104 Transistorized RF Condenser Microphone is readily furnished by
Battery Adapter MZA 6. The adapter may be plugged directly into the microphone base
or anywhere along the microphone cable. it holds 6 miniature mercury cells of the
hearing-aid type, Matlory RM-625 or equivalent. One set provides 50 to 60 hours of
continuous operation.

WHO IS SENNHEISER? If you have worked with guality microphone systems, you
are famifiar with Sennheiser products. Established in 1945, Sennheiser Eiectronic
has become Europe’s largest manufacturer of quality microphones, supplying
them to world renowned manufacturers who have been marketing these products
under their own brand names for use in professional recording and broadcasting,
high fidelity systems, tape recorders, dictating machines, hearing aids, and many
other applications. “‘Sennheiser’ is synonymous with leadership in microphone
engineering.

TECHNICAL DATA

Acoustic system: nressure responsive

Directional characteristic: spherical (omnidirectional)
Frequency range: 20 to 20,000 cps

No-load transmission
coefficient at 1000 cps
(Sensitivity measured in
anechoic chamber) :
impedance:

approx. 2mv/dyne /cm?2
apprex. 800 ohms, unbalanced, ungrounded
(accessory cable-transformer matches to 200 ohms)
Noise voltage: apprex, 104y

Distortion at sound
pressures to 100 dynes fem?2: 1%

Overload level: approx, 300 dynes/em?
v

Power-supply voltage: 8V =
Operating ¢urrent:
Temperature range:
Dimensions:

Weight

approx. 5 ma

—10° to4-700C (+ 14© to -+ I58°F)
34 in, diameter: 5 in. long

3 oz,

SENVNHEISER

CORPORATION (N.Y.)
25 West 43rd Street, New York 36, N.Y. « (212) LOngacre 4-0433

Plant: Bissendorf/Hannover, West Germany
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A Visit to the French Radio (Part One)

The Radio-télévision frangaise

Paris.
(R.T.F.) is on the move. From all over

Puaris, enginecers, technicians, secretaries
and “‘speakers” (French for announcers,
pronounced “speak-airs”) have started to
converge on the cireular huilding along the
Quai de Passy, not far from the Eiffel
Tower, the new home of the government’s
mammoth broadeasting industry: La Mai-
son de la Radio.

For years, R.T.F. programs have origi-
nated in some ten broadcasting centres of
varying size and technical capability scat-
tered throughout the eity from Buttes-
Chaumont to the Champs-Elysées. The prob-
lems confronting the managers of such a
sprawling operation were staggering. By no
nmeans the least of these, getting around
Paris during the heures d’affluence (rush
hours), ecan be understood by anyone who
has observed the columns of honking autos
wrapped in tight knots around the Place
A’Téna and other traffic traps in and about
P’aris. Deecentralization also meant partial
duplication of personnel and technieal
cquipment, as well as a less than ideal co-
ordination of men and ideas.

By ereating a new lhome for the R.T.F.,
the government hopes to replace its loosely-
knit organization with an efficient broad-
casting center containing the latest clee-
tronie equipment and utilizing the most
up-to-date studio techniques.

Four radio stations will broadeast from
the Maison de la Radio; all arc owned by
the state, which rules the air waves, The
stations, or *programs,”’ are ecalled Paris
Inter-France 1, Regional-France 2, Na-
tional-France 3, and Haute Fidélité-I'rance
4, although they are ecommonly referred to
as HFrance 1, France %, IFrance 3, and
France 4. The first two broadeast popular
musie, semi-classical music, news, sports
and other light radio fave. France 3 is the
French equivalent of the B.B.C. Third Pro-
gramme, and France £ the M “good mu-
sic” station.

I arrived in Paris after eompleting a
series of recording sessions with the Ton-
don Symphony toward the end of July.
Parisians were fleeing the c¢ity in all direc-
tions, leaving the eapital in the hands of
the tourists. Those Frenchmen who stayed
on sang the refrain: “Je regrette, mon-
sicur, mais Monsieur X est en vacances.”
(I'm sorry, sir, but Mr. X is on vaeation.)
In view of this, I had very little hope of
finding anyone to talk to at the R.T.F.
Tortunately, the directors of France 3 and
I'rance 4, and the latter’s musical director,
had not yet joined the exodus, and would
be in their offices during the next few days.

From the outside, the Maison de la Radio
looks like a modern sports stadium, except
for the 50-foot-high glass panels lining the
front of the building, and the contempo-
rary wooden sculptures (totem-pole style)
adorning the lobby. A sort of shell-within-
a-shell, the Maison de la Radio is divided
into four clements: 1. an outer shell, con-
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taining reception halls and 1000 offices; 2.
an extension of the outer shell, housing five
large halls; 3. an inner shell, including
geme fifty studios; and 4, a reetangular
archives tower,

Construetion was still in progress when
I entered the administrative section. Paint-
ers, electricians and carpenters were every-
where, and if you didn't wateh your step,
you might find yourself tripping over a
paint bucket or plunging down a hole in
the floor. The office of the director of
France 3, Henry Barraud, was quite a dis-
tanece from the elevators, down a winding
gray corridor, and past maroon-colored
doors. M. Barraud, slender, tall, and gray-
haired, sat behind a bare gray metal desk,
in a gray room looking out into the gray
archives tower. It all seemed like part of
the set used for H. G. Wells’s movie, Things
to Come.

Sensing my reaction, to the bhuilding,
Barrawd said, “It’s not quite as bad in my
office. We are in the room of one of my col-
leagues which T horrowed for this meeting.
My own overlooks Paris and the Seine. T
have another advantage, too: not all of my
walls are metal; one of them is o real wall,
and T intend to use it. Youn sce,” Barraud
upped his knuekles on the wall behind the
desk, “the wulls in this office are like near-
ly all the walls in the Maison de la Radio—
metal. Whieh means yon ecan’t nail any-
thing into them.”

During our talk, we could hear the ¢lick-
click of the high heels of secrotaries pass-
ing by in the corridor outside our room.
Barraud smiled sadly, “No matter where
you are, you ean’t get away from those
heels; except, of course, in our studios.”

Apart from the looks and sounds of the
new building, what did Barrand think of
the move? “It was certainly long overdue.
Now our people won’t have to tear halfway
across Puris to get from one centre to an-
other. All our archives, our technical, musi-
cal and administrative staffs will be in one
place, except for one or two centres which
we may still retain for special purposes.”

M. Barraud, an active composer as well
as administrator, guides the destinies of
one of the most powerful cultural arms of
the Freneh government. Although he over-
sees all programs on France 3, including

(R.T.F.

La Maison de la Radio.
photo.)

Fig. 1.
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drama, poetry, news and musie, his chicf
preoccupation is with things musieal. One
of Barraud’s responsibilities is the com-
missioning and selection of contemporary
works to be broadeast over R.T.F. “Nat-
urally, I don’t have the time to read every
score that is submitted to us,” Barraud ex-
plained. “With 3000 composers in France
produeing at least one work a year, yon
can see that this is impossible. The French
government, under the Minister of Infor-
mation, has set up a Comité de la Musique
especially for this task. This committee is
composed of twelve of France’s leading
nien of musie, none of whom is conneeted
to the R.T.F. You will probably recognize
their names: Roland Manuel, Henri Sau-
guet, Louis Fourestier, and Jean Rivier, to
mention a few.”

“The Music Committee,” Burraud con-
tinued, “meets every two weeks to examine
new scores. Their recommendations are
given to me, after which they are submitted
to the Ministry of Information, or, more
specifically, to M. Roger Peyrefitte.”

In ereating programs for France 3, Bar-
raud functions as a sort of government im-
presario. He engages artists and musical
organizations both at home and abroad;
he surveys the output of composers, tried
and untried; and he eommmissions works of
all kinds for performance bhoth in public
and over the air. The R.T.F. employs six
orchestras, none of whose personmnel ig in-
terchangeable. They are 1. I'Orchestre Na-
tional, 2. UOrchestre Philharmonique, 3.
U'Orchestre Lyrique, 4. a ehamber orches-
tra, 5. a light orchestra, and 6. a virtuoso
ensemble founded by Mariug Constant, the
brilliant musical director ot France 4. Mu-
sicinns total more than 365, and this does
not inelude singers and choral groups.

Where do these performances take place?
T asked Barraud. “When our new studios
and halls are finished—and this should he
carly in 1964—we shall have at our dis-
posal five halls here in the Maison de la
Radio,” Barraud replied. “One will be a
fully equipped theatre, with revolving
stage and elaborate lighting arrangements.
Two will be devoted to large-seale musical
performances. The publiec will be invited to
one of these concert halls, which will have
a seating capacity of 1000, . .. Would you
like to see them?”

Along the way, I asked Barraud how he
liked the acousties of the new halls, “Tt's
too early to tell,” he ventured, “but the
concert halls sound a hit séches (dry) to
my ears, I think you'll find the theatre has
better acousties.” Did he have any say in
the construetion and design of these audi-
toriums? “No,” Barraud said, “but techni-
cians seldom consult musicians.”

All three halls are located on the Scine
side of the Maison de la Radio, off the en-
trance to the outer shell. There is much
werk to he done,

Even without the seats and most of the
rugs, both concert halls scemed to lack res-
onance. T elappel my hands in the first hall
and was greeted by a sort of repetitive
echo, or “slap,” that sounded like the whir-
ring of a large bird's wings. When I point-
ed this out to Barraud, he said, “Tiens. T
wonder if the acousticians ave aware of
this.” In the same hall (the one to which
the publie is not invited) artists had just
completed the installation of an immense
tapestry covering the entire back wall, a
creation of Roger Bezombes out of odd
pieces of rugs, tapestries, and remnants.
“A great luxury this,” Barrawl comment-
ed, “no one will see it but the musicians
who play here.” Barraud did not hazard a
guess as to what effeet all this damping
will have on the sounds prodneed by these
musicians.

(TO BE CONTINUED)
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A NEW LOW-PRINT MASTERING TAPE |
WITH NO SACRIFICE IN OUTPUT! |

Now, for the first time — a professional low-print mastering tape you can intersplice with standard
mastering tapes because its output characteristics match these tapes! To achieve this, Soundcraft
has provided this tape with a high frequency boost ... 5 db more output than other competitive
low-print tapes ... to assure you of master recordings with lower background noise and wider
dynamic range. All this, in a tape that offers 8 db better print-through than standard mastering
tapes. No static noise, no editing squeal. Exclusive Soundcraft manufacturing processes help to
produce a physically perfect tape — among these:

Micropolishing® for mirror-smooth defect free surface, perfect high frequency response without break-up.
Precision-slitting for complete absence of edge burrs and skew.
Chemical balance of base material and oxide coating to prevent cupping.

And two more Professional Tapes to improve your recordings:

SOUNDCRAFT HIGH OUTPUT MASTERING TAPE — SOUNDCRAFT DUPLICATING TAPE — Has 259%
Provides optimum combination of high output, greater high frequency output and 7 db better sig-
high signal to noise and low distortion characteris- nal to noise ratio than conventional duplicating
tics — resulting in wider dynamic range for your tapes. Used throughout the industry when quality
critical master recordings. reproduction is required.

Write for your free ‘‘Guide to Soundcraft Professional Recording Products’.

REEVES SOUNDCRAFT

Division of Reeves Industries, Inc., Danbury, Conn.
New York + Chicago + Los Angeles - Foreign Division:
25 Warren St., N.Y.C. + Canadian Reps: Vancouver « Toronto
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EDITOR'S REVIEW

A FIGURE OF MERIT FOR
FM-STEREO TUNERS

AST MONTI we noted that FM-stereo tuners are he-
l ing specified as though they were mono tuners. We

felt IHF standards should be devised specifically
for multiplex tuners. We wounld like to carry the
thonght one step further this month and suggest that
a ficure of merit would be the best and most conve-
nient way to specify this type of equipment, Tn the
past we have been rather leery of schemes specifying
equipment by means of a figure of merit. We felt then,
as we do now, that such a rating system is inappro-
priate for equipment where subjective taste factors
are important (loudspeakers are a good example of
this). ITowever, in the case of FM tuners, the only
variable of great significance, aside from the technical
properties of the tuner, is geographice location; there
are no taste factors involved.

To make the system work we would take the impor-
tant technical attributes of an FDl-stereo tuner and
weight them in accordance with reception problems of
a geographic area. Thus we would know which char-
acteristics are most inmtportant for a particular area.
Then the weighted characteristics could be totalled to
an over-all figure of merit for a particular geographie
area.

For example, let us take an area where sensitivity
and selectivity are very important. We would weight
these parameters, let us say, 8 and 9 respectively on
a 10-point scale. In another area they might be rated
2 and 9. Thus a tuner with sensitivity of 2 uv and
selectivity of 40 db would have a figure of merit of 376
in one area and 364 in another. (Multiply the charac-
teristic by the weighting.) Obviously this is a rather
simple way of presenting our thought, and also it
needs further work to become a workable system, but
it does show the basie idea.

Omne objection we would anticipate would be the
necessity for having a different weighting for each lo-
cality, On the other hand, after some analysis, 1t be-
comes obvious that we do not have a large number of
different geographic conditions to deal with. It might
really be simpler than appears at first glance.

As a good starting point we might take the param-
eters and rough weighting deseribed by Mr. von Reck-
linghansen in his two-part article which concludes in
this issue. Of course we may not agree with the weight-
ing he has assigned to the various parameters, but it
is a starting point.

Another question which might arise is why such a
figure of merit is necessary. Simply because it is not
easy to assess the performance of a tuner in a particu-
lar area with the specifications as they are supplied
at present. Notice, for example, that Mr. von Reckling-
hausen lists ten characteristies, with the oite we usually
hear most about at the bottom of the list. Notice also
that there are several characteristies on that list which
are not even listed on most specification sheets. As a
matter of fact, even if they were listed, most people
couldn’t make heads or tails of them.

We do need a figure of merit for tuners,

Who should do the work? The best candidate would
be that organization which first started standardizing
tuner parameters, the Institute of Iligh IFidelity.
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DIAPHRAGMS AND MICRONS

We have received a sizable amount of correspon-
dence in the last few months concerning the articles
by Rennwald and Williamson (electrostatic speaker,
condenser microphone). Many of the questions cen-
tered about the problem of locating the diaphragm
material for both these projects. Strangely enough, the
material was the same in both cases although the thick-
ness was different. The material is Mylar® with a coat-
ing of metallized aluminum. The Mylar is made by
DuPont, but unfortunately they do mnot apply the
aluminum. Tnstead, if you contact the DuPont Com-
pany, they will give you sources which do metallize
Mylar. By the way, for those who live in (‘anada, the
material mentioned by Mr. Williamson, Melinex, is
available there as it is in England.

The other problem that disturbed many people was
the thickness of the material used by Mr. Willianson.
He gave the thickness as 6x. For those who have beeu
untable to locate this unit, he was referring to a metrie
unit. called microns, or millionth of a meter. Thus:

1 mieron = 0.00003937 in.
6 niierons = 0.00023622 in. = 0.25 mil

Obviously, it would be best to obtain the exact thick-
ness he used to duplicate his results. On the other
hand, we understand that DuPont does not make less
than a 0.5-mil thickness. Naturally, if that is all youa
can get, use it. It will work.

Tor those building the electrostatic speaker and
combined amplifier designed by Mr. Rennwald, please
be informed that some errors and changes have heen
brought to our attention. If you are at the amplifier
stage please write and we will seud you the corrections.

WE'LL MEET YOU IN NEW YORK, LOUIS

Unfortunately for New York, it doesn’t rhyme with
Tiouis, and the nantes it does rhymie with sound pecu-
liar. Anvhow, we will meet you during the New York
Iligh Fidelity Show on the fourth floor of the New
York Trade Show Building, 35th and 8th Ave., Sep-
tember 11-15. We will be pleased to meet you and
discuss any topic that pleases your faney—about an-
dio of conrse. Especially, we will be interested in 1deas
for articles and other projects. 1f you have built sonte-
thing you are particularly proud of, why don't you
stop by and tell us about it.

By the way, there are going to be some rather in-
teresting things at the Show this year. First of all
there will be several full-fledged live-versus-recorded
performances. The purpose of these performances is
to demonstrate that equipment available at the Show
can produce musie whicli is as close to the live as pos-
sible. Also there will be a great deal of emphasis on
the ability of components to integrate with almost
any decor. In addition, there will be an exhibit which
shows how phonograph records are made.

A plece de resistance will be a 64-page booklet, de-
seribing high fidelity and the component concept,
which will be given free to everyone who attends.

Last, but far from least, will be the four floors of
manufacturers’ exhibits, showing the latest and best
equipment available.
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DIAMONDS Bx CARTIER

a jewel

f :
Ga(}li'ard

save time
save money

save records

Plug-in head assemblies with pre-mounted cartridges for
Type A and Model AT6 Garrard Automatic Turntables.

Chocse the right pickup for your Garrard installations — choose a Pickering
— the new U38/ATG and the famous U38/AT are both available premounted

in Plug-in Heads for Garrard Type A and Model AT6 Automatic Turntables. - = " f'?-‘ . =
FEATHERWEIGHT OPERATION — for maximum record protection, 1 to 3 Featuring Pickering’s exclusive “floating stylus
grams tracking (recommendecd 2 grams) — where environmental conditions ...s0 little mass that it actually floats on water...
permit light tracking forces. so light it “‘floats” over the surf. f d
GA/38ATG — for Garrard Type A G6/38ATG - for Garrard Mode! AT6 8 L acelony.ot@EcOstSs

Includes U/38 Stereo Fiuxvalve Cartridge (premounted) with D3807ATG

The Pickering floating stylus'’ action protects the
Golden SAFE V-GUARD ‘*'Floating Stylus"

diamond and the life of the record while it plays.

STANDARD OPERATION — for use where environmental conditions require
FOR THOSE WHO CAN{HEAR|THE DIFFERENCE

a rominal tracking force of 4 grams or more.
a a
PICKERING & CO., INC.,
5o\ Plainview., N. Y.
©

GA/38AT — for Garrard Type A G6/38AT - for Garrard Model AT6
19

Includes U/38 Stereo Fluxvalve Cartridge (premounted) with D3807AT
SAFE V-GUARD® "Floating Stylus”

© 1963 Pickering & Co., Inc., Plainview, N. Y., U.S.A.
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[t takes wider bands to broadcast the multiple informa-
tion for stereo FM multiplex, and the most precise
“dead-on-center” tuning to receive it . . . with maxi-
mum stereo separation and minimum distortion.

This is why in the new S-3000 ¥ Tuner, Sherwood
engineers incorporated a professional zero-centered
tuning meter. Superior to tuning eyes, better than peak
meters, it uses the same D'Arsonval meter needed to
design, align and test FM tuner circuits. When the
meter reads "'zero”. .. you're right on. No guesswork.
No maybe's.

Gain three tuning advantages

e Tune accurately, the first time.

e Tune low-power Class ““A" stations interspaced
between more powerful broadcasts.

e Tune with professional surety.

Added value features of the S-3000 ¥

e Stereo Indicator Light: identifies stereo broadcasts.

e Superb sensitivity: 1.8uv (IHF) for —30db. noise and
distortion.

e No background noise: pace-setting 2.4db. capture
effect.

e FM Interchannel Hush: suppresses between-station
noises.

e Flywheel tuning: smooth as silk.

¢ 209 longer dial scales: professional accuracy.

e Price: $165.00. (Leatherette case optional at $7.50.)

S-3000 ¥ FM Stereo Multiplex Tuner
with professional zero-centered tuning
meter and Stereo Indicator Light.

New S-8000 TIL FM Stereo MX Receiver. Combines
above tuner features with an 80-watt stereo amplifier.
Price: $319.50. (Leatherette case optional at $9.50.)

Prices shghtly higher in the Far West,

HIGH FIDELITY
Stereo Receivers « Tuners

Amplifiers
Speaker Systems

Stereo Indicator Lights
Contemporary Cabinetry

For complete information write Dept. A-9, Sherwood Electronic Laboratories, Inc., 4300 North California Ave., Chicago 18, Ill.
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Mobile FM-Stereo Reception

NORTH C. HAM*

Stereo reception with an automobile FM receiver has proven feasi-
ble for a large percentage of the Los Angeles metropolitan area.

HE PLEASURE of two-channel audio rve-
T production in an automobile was the

motivation  for embarking on the
project of building a mobile I"M-stereo
veceiving system.  Lmmediately many
questions arise concerning the feasibility
of such reception—questions such as:
1. Would the near spacing of the two-
channel spcakers and the close proximity
of the listener within the automobile
confines produce the desired subjective
reaction; 2. What is the effect of differ-
ential phase delay between the two audio
channels created hy r.f. transmission;
3. What problems result from doppler
effect, multipath refleetions, and signal-
to-noise threshold when frequeney modu-
lation at vt ix used; and 4. What gen-
eral implementation problems must be
conquered ?

The fact that a few broadeast stations
were broadrasting FAM-AM stereo in the
Los Angeles metropolitan area made it
possible to obtain answers to questions
1. and 2. hefore any further work was
expended. The two-channel reception and
acoustical radiation was accomplished hy
installing & mobile FM receiver within
the automebile in addition to the nor-
mally installed AM recciver. The loud-
speakers were placed at the rear deck
belind the hack seat (sedan automobile),
one on the left side and the other on the
right side spaced approximately 3 ft.
apart. The nsual arrangement of direct-

* 1116 N. 29 DPlace, Phoenix, drizona.
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Fig. 3. Receiver detection process for recovering sideband information.

ing the speakers to radiate upward
against the rear glass window was used.
(See Fig. 1.) Subjectively there wus a
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speaker place-
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marked enhancement of the program.

The sound, although emanating from
the two closely spaced speakers, is re-
flected from the rear window (glass hav-
ing a very high reflection coefficient to
sound waves) in conjunction with the
surronnding  side windows and wind-
shield, and low resultant time delay be-
tween ineident and reflecting wave pro-
duces the illusion of enveloping sound.
Similarly, while the transmission was
achieved by two widely different radio
{requeney earriers with varying propa-
gation charaeteristics, the resultant phase
error (this has not been quantitatively
measured at this time) under mobile con-
ditions produced no subjective listener
objections. The FM-AM process has def-
inite limitations bheecause of propagation
factors, fidelity, requirement of two re-
ceivers and limited program broadeast
by this media, and thus I directed my
cifort toward FM-FM multiplexing of
two-channel stereo.

Problems with the FM-FM form of
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LOCAL INJECTED REFERENCE
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Fig. 4 (left). Relationsh

{ransmission at vhf during mobile op-
eration are associated with propagation
factors. A review of the multiplexing
process will elarify these factors. The
L+R information is transmitted as the
normal upper and lower sidebands
grouped closely around the I'M earrier
for ecompatible or monophonie broadeast
while the synchronizing signal and the
L-IR information sidebands are further
away from the carrvier. (See Fig. 2.)
The syne signal (pilot signal) which is
phase coherent to the suppressed 38-ke
subearrier falls conveniently at 19 ke
within the speetrum gap between the
L+R sideband and the lower L-R side-
band components of the 38-ke subcarrier.
The detection, or demodulation, proe-
ess for recovering the L and R informa-
tion involves demodnlating the entire
spectrum from the r.f. (or i.f.) region
aud translating it down to d.e by the
action of the frequeney diseriminator.
(See Fig. 3.) The demultiplexer then
strips out the 19-ke syne signal, by se-
lective ecireuits, amplifies it and uses it
to phase synchronize a 38-ke subecarrier
oscillator. The 38-ke phase eoherent sig-
nal is used as the local injected refer-
ence signal for demodulating the 1-R
sideband information from the product
detector. The vesultant I+R and L-R
information components are then further
processed, such as matrixing, to obtain
the desired L and R audio channels.
The system of DSB-SC (double-side-
hand, suppressed-carrier) transmission
has the disadvantage in the necessity of

knowing cos i at the rveeeiver. This
niethod is referred to as coherent or
synehronous deteetion since the deteetor
must have a ecarrier wave that is in
svnchronism with that used at the trans-
mitter,

For DSB-SC demodulation, the output
from the product detector is equal to
the absolute magnitude of the vector sumn
of the reference carrier and the trans-
nitted sideband signals. (See Fig. 4).
The expression for the transmitted side-
hand with suppressed carrier is shown
by :
sig=F peos (. + )t + Eeos (o, — )t

Eq. (1)

where eos(o,+ w,,)t represents the up-
per sideband and is shown as the rotating
veetor ot in Fig. 4. The process of de-
modulation is accomplished by multiply-
ing the local reference subcarrier to the
sidehands signal. Equation (1) can be
rewritten to a mathematical expression
for DSB-SC as follows:!

euig=NE,, (1) cos w.(1) Eq. (2)

which still states that a pair of side-
bands are symmetrically located about
the subearrier frequeney, o, The proe-
ess of mmltiplying the local reference
subearrier to the received sideband sig-
nal is shown in Fig. 5 with these results:
(1) =[(KE,(t)eos ) (eos ot + ¢)]
Eq. (3)

1 Schwartz, Mischa, “Information Trans-

mission, Modulation, and Noise,” MeGraw-
Hill, New York.
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ip of reference subcarrier to sidebands.

Fig. 5 (above). Balanced phase detector (product detector).

where ¢ is any arbitrary phase differ-
ence of @ degrees between the original
and reinserted subearrvier. The output
becomes

() =YE, (1) [cos(2 o b+ @) + cos ¢]
Eq. (4)

and after filtering the high-frequency
terms I, (t)eos 20 + ¢ located about
twice the subcarrier, the output is:

f”(t) :%Em(t)("osqj Eq. (5)
Output =K’ cosm,t cos®  Eq. (6)

The maximum output occurs when
¢=0 deg. and disappears when the in-
jeeted subearrier is 90 deg. relative to
the original carrier. The suppressed-car-
rier deteetor is thus phase-sensitive and
synchronous detection must be used to
ensure maximum output.

The eompletion demodulation process
involves two fors of detection: a pulse-
counting averaging deteetor (diserimina-
tor) and a synchronous post detector
(phase detector). The charaeteristics of
these detectors in relation to the S/N
ratio is shown in Fig. 6. It is obvious
that the main detector (diseriminator)
should have a lower “threshold” point
than the post detector for a properly
designed system.

The “threshold” of the detector is the
operating point at which it ceases to
perform its task. In this case where the
imformation is program material the
“threshold” would be influenced by the
subjective listener. Henee this point
may be where its performance is de-
graded by some arbitrary amount or
where it ceases to perform completely.
The synchronous detector funetions dis-
tinet from the diseriminator in that its
“threshold” appears to he well defined
and eeases to perform below this point.
The conventional deseription of the FM
diseriminator “threshold” has heen de-
fired as the knee of the curve, the point
I, where the output S/N is decreasing
at a faster rate than during the condi-
tion of high signal strength. Ilowever in
the case of stereo broadeast transmis-
sion, the “threshold” generally oceurs
below this point, snch as point S,.

Doppler effects can he neglected since
the maximum doppler shift in received
frequency will he less than 10 eps when
driving at normal freeway speeds. The
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Fig. 7. Main and reflected waves creating multipath interference.

doppler shift can he caleulated from the
formula:

r .
Taoppior = —[p eps, where v =velocity of
‘

moving velicle, mph; ¢ =speed of prop-
agation, mph; fr=transmitted fre-
queney, ¢ps. FM receivers that employ
diseriminator feedback to the loeal os-
cillator will furthev reduce this factor.

Multipata factors should degrade the
reception in several distinet ways. One
is the effect upon the phase and ampli-
tude change to the 19-ke syne sigual,
another is the phase delay differential of
the L—-R subecarrier sideband informa-
tion relative to the L+R main ecarrier
sideband information, and finally the re-
sultant §/N ratio at the receiver. Multi-
path interterence iz the phenomenon of

the transmitted signal arriving at the
receiver by a direct path simultaneous
with a secondary or indiveet path by re-
flection {rom objects in the vieinity of
the receiver. (See Fig. 7.) The result is
that the received signal is a ecomposite
of the main signal plus a time delay,
At, of the sawme signal. If the time dif-
ference is very small compared to the
period of the modulating frequency, the
effect is constructive or destructive in-
terference hetween the two received
waves. 1f the resultant signal strength
after destructive interference is still
ahove threshold, the net result 1s a lower
output  signal-to-noise ratio and sub-
jectively appears as no degradation.
Anomalous phase and amplitude changes
to the received 19-ke syne signal has the

effect of changing the phase reference
of the 38-ke locked-oscillator signal either
by a divect phase shift or a momentary
loss in syne signal—a resulting phase
ambiguity between the 38-ke inserted
subcarrier relative to the original sub-
carrier. The result is that a momentary
non-optimum phase exists hetween the
L-R sidebands and the 38-ke local sub-
carrier, Since this composite signal is
eventually matrixed with the L+R com-
posite signal, as shown in Fig. 3, hoth
the L and R audio signals are reduced
in the same relative amplitude with the
net effects of reduced audio volume.
lowever, when the multipath destrue-

tive interference reduces the effective
received signal strength  below the

threshold of the synchronous detector,
the result is a loss of the L-R sidcband
information and only I+R monophonie
signal appears at hoth londspeaker out-
puts. When the car is in motion it will
intereept alternate construetive and de-
structive peaks and nulls along the path
of motion (see Fig. 7), and the signal
will “flutter” in and ont with high- and
low-amplitude variation, varying sig-
nal-to-noise ratio, and stereo-mono re-
ception all oceurring at a periodicity de-
pendent upon the rate of motion and the
spaeing of these wave combinations. The
spacing of the wave combination is also
dependent upon the direction of car mo-
tion relative to the transmitter and the
terrain conditions. The reception is still
listenably modified by the tolerance of
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/ LEFT SPEAKER

_____ CAB COMPARTMENT ,/
R.F. CIRCUITS 1 CH I v
| | | Ao /
\ CKT.
\ | piscrim. | | ,, CH1AUDIO /
\ L ——F4d LI <~ /
\ CONTROL /
PANEL
\ N IND. ,, o MULTIPLEX p
! N2 outpur Zf
—1
l | : ! LOW IMPEDANCE /
F] *— CABLE DRIVER /
LINE \ MAIN /
FILT, IGN. \ GAIN
SW. CONTROL /
\-— - — — NTERFACE— —
RELAY RELAY |
| DEMULTIPLEXER (%_
ALTERNATOR
! LINE DC-DC «—_T
;2 Ve | FILT. CONVERTER
,)]7 BATTERY |
I CH
ENGINE | Aumzo ((_ﬁ—
COMPARTMENT | s
[ TRUNK
| COMPARTMENT

RIGHT SPEAKER

AUDIO e SEPTEMBER, 1963

Fig. 8. Block diagram of receiving system.
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the listener and the degree of signal
strength variation below threshold. In
the extreme case when the destructive
interference reduces the signal below
the threshold of the main receiver dis-
criminator detector, complete loss of
andio output ocenrs at the “flutter” rate,
and the received station is not listenable
under these conditions.

The diseussion up to this point has
been largely qualitative and more rigor-
ous analysis would require complete in-
formation on the transmitted portion of
the system, quantitative information by
instrumenting the various subsystems of
the receiver and continued field test.
Suffice to say, since the primary ob-
jective was to determine the feasibility
of reception and its enjoyment, it has
proven move than adequate. Quantitative
data may be obtained in subsequent
tests and means of improving the re-
ceiving system is discussed in later see-
tions.

Receiving System Implementation

The receiving system is comprised of
the basic FM automobile receiver to-
gether with the demultiplexer, secondary
audio amplifier, and auxiliary power con-
verter and control panel, as shown in
I'tg. 8. The hasie receiver is the Motorola
FJM-900 receiver whieh was chosen be-
cause of its sensitivity and ease of
adaptability. This receiver is a complete

10. Avudio multiplex

amplifier,
adapter, and d.c.-d.c. converter in posi-
tion under rear deck of car.

Fig.

24

Fig. 9. FM receiver
with control panel
and cable driver.

nestles behind the unused space near the
spare tire well, as shown in Fig. 10.

The electrical modification to the FM
receiver is shown in Fig. 11. The multi-
plex output is derived from the diserinmi-
nator output point preceding the de-
cemphasis network and applied to the
emitter follower. If a particular tuner
does not have the desired response at
the higher modulation frequencies, a
phase lead network may he iuserted to
compensate for the “roll-oft” at the
high frequencies.? The nominal signal
amplitude at this point is approximately
5 volts peak resulting in an output level
of about 4 volts peak to be applied to
the demultiplexer. The audio eiveuit is
connected to a small switch to allow
audio input from the normal de-emphasis
source or from the multiplexed channel 1
souree. Both the emitter-follower and the

RATIO DETECTOR

T

DE-EMPHASIS
NETWORK &
~
10 AF.CON
11. FM re- Py

ouTeUT
JACK

Fig.

ceiver  modifica- —AAA

tion and cable R
driver. r

MAIN RECEIVER CHASSIS

receiver containing the entire r.f, if,,
diseriminator, and audio amplifier cir-
cuitry. Modification involved the ex-
traction, at the proper point, of the
transmitted spectrum; an emitter-fol-
lower, low-output impedanee, eable,
driver for sending this signal to the de-
multiplexer unit; the proper cabling for
returning the audio signal from the de-
multiplexer to the recciver audio
amplifier; and the addition of the con-
trol panel. The demultiplexer is the
EICO MX-99 unit chosen because of its
post detector and matrixing method and
its size factor. The second aundio ampli-
fier and the d.c.-d.c. converter are tran-
sistor eircuits.

The separation of the components
were as shown in Fig. 8 because of the
space availability in this particular auto-
mobile. The cable driver and control
pauel are attached to the FAM receiver
forming an integral unit, as shown in
Fig. 9, while the remaining eomponents
are mounted on a plywood platform that

WWW arkhrerieaniadiahictary com

channel 1 driver within the demulti-
plexer unit are low-impedance drivers
and the shielded cables (25 pf per foot)
in the lengths nsed had no noticeahle
degradation upon the higher frequency
response.

The modification to the demultiplexer
unit, see Fig. 12, involves the rewiring
of the vacuum-tube filaments to operate
from the 12-v. d.e. car battery source, in-
put commection to the power supply
filter network from the + 360-v. d.c., d.c.-
d.c. converter output voltage, the addi-
tion of the stereo indicator relay for
the remote light indicator at the control
panel and the automatie removal of the
38-ke loeal oscillator injection during
non-stereo reception and, the addition of
the main gain control circuitry. The main
gain control eirenitry permits an over-
all stereo volume adjustment withont

2 Shottenfeld, R., and Abilock, S., “Sig-
nal sampling for F'M sterco,” Aupio, Deec.
1961, p. 22,
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altering the 19-ke syne signal. The main
volume econtrol is thus remotely con-
frolled fram the receiver control panel
(momentary type spdt lever switch) while
the differential gain matching hetween
channel 1 and channel 2 is accomplished
by the normal M audio amplifier gain
control. The remote control technigue
nused may appear sophisticated; however,
it was found the simplest expedient of
changing the audio eirenit gain with the
one-megohm potentiometer. This scheme
does not require any additional gain nor
does it upset the phasing of the side-
band information. The 12-v. d.c. revers-
ible motor and relays arve of the garden
variety of components, readily ohtain-
able from surplus dealers. Fortuitously
this secheme was ideal from the human
engineering  viewpoint because of its
momentary lever action where the down
position is for reduced volume, and vice
versa, with the length of actuation de-
termining the degree of change. Changes
occur in stepped amounts and result in
the least distraction to the driver's at-
tention from the road. Other schemes
such as bias-controlled vacnum tubes or
voltage-cor trol  attenuators could be
used dependent upon the complexity and
ingenuity desived. Figure 13 is the
schematie of the partienlar d.e.-d.e. con-
verter used to provide B + for the multi-
plex adapter vacuum tubes. This scheme
was chosen beeause the d.e-d.c. converter
oscillator frequeney of approximately 3
ke could be efficiently filtered to reduce
condueted interference in the 12-v, d.e.-
supply line. In this respect “li-section”
line filters, utilizing 80-mhy/2.5-amp.
chokes together with appropriate by-
pass capacitors, were necessary to re-
duce a.c. interference in the alternator,

I'M  receiver d.e.-d.c.,, and multiplex
adapter d.e.-d.e. converter. (See Fig.
s.)

The second channel audio amplifier is a
transistor nower amplifier, as shown in
Fig. 15, The volume control permits
adjusting ithe nominal audio power for
this ehannel and is normally set in con-
junction with the main gain control for
the desired dynamie control range. The
nermal FM receiver audio gain control
is used to balance the channels. Addi-
tional deccupling in the 12-v. d.e. lead
to the bias network of the input transis-
tor, @,, was necessary to further reduce
condueted interference. The 500-pf bhy-
pass across (), was necessary to remove
high-frequency instability in the feed-
hack loop.

The mnsual problems of chassis loop
currents, improper grounding, and at-
tention to additional filtering and bhy-
passes to the automobile electrical sys-
tem must he fought through on any sys-
tem installation and depend upon the
characterisiics of the partienlar auto-
mobhile.

It can he stated here that the reception
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of FM-stereo within a moving passenger
automobile is feasible and practical and
certainly enhances the enjoyment of FM
reception. The coverage is limited Lugely

Fig. 12. Modifications to multiplex adapter.

by the transmitter site location, effec-
tive radiated power, receiver sensitivity
and propagation anomalies. In general,

( Continued on page 62)

2N1549

TRIAD
TY-81

lw 9

1 EZSV

o

L4 4

5 AMP

[ 4 & b o 4]

CONT,
12v.d.c.

CONT. GRD. +12v.d.c.

2N2615
0.005
q
|1600v
2
‘H'-'
600 v
30k
LT o

. ® ° JI

+360 v.d.c.

Fig. 13. D.c.-d.c. power converter.

WWW arherieaniadiahietary com

25


www.americanradiohistory.com

Crossover Design

NORMAN H. CROWHURST*

This two-part discussion covers all the practical aspects of crossover design, from choice of circuit
configuration and calculation of the necessary values, to making your own coils and checking out
the over-all result. This first part covers the broader questions of circuit choice and value calculation.

HE BASIC FUNCTION of crossovers
T needs no introduetion to the readers

of Aupio. However, there are some
aspects in their funetion that need clar-
ifying hefore design data ean be intel-
ligently applied. The earliest crossover
designs were adaptations from eclassie
filter theory. Apart from the fact that,
even correctly terminated, sueh filters do
not perform precisely aceording to their
theory, a practical loudspeaker “load”
never correctly terminates a erossover
filter at all frequencies. This faect, for
various motivations, led to the adoption
of the type known as “constant resist-
ance,”

This term was strictly for the ampli-
fier’s benefit. But, without explanation,
it led to some misunderstandings. Al-
though some people still believe it to be
so, a constant-resistance network does
not enable any pair of impedaneces to he
connected to the output, with the input

*P. 0. Bor 651, Gold Reach, Oregon,
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Fig. 2. Methods of combining units of different impedances, so as to match correctly
a crossover unit and the amplifier feeding it.

automatically presenting constant resist-
ance to the amplificr. What “constant
resistanee’” means is that, if the low fre-
queney and high-frequeney terminals are

T
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Fig. 1. Response curves of the four constant-resistance crossover types compared. The
nominal slope in db/octave is where the curve meets the ultimate asymptote. It is
precisely half this value at crossover.
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cach terminated with the true nominal
impedance for the design, as a resistive
value, then the input terminals will pre-
sent this same resistive impedance to the
amplifier, at all frequencies.

This is more than ecould be said for
networks designed on eclassie theory. Be-
cause of this, the so-called constant-re-
sistance types have more tolerance for
the inevitable variations, due to the im-
pedance characteristic of loudspeaker
units, than do the elassic¢ types, which
are already “off” with true resistance
termination. But the constant-resistance
tvpe have no more magical properties
than their classie forehears.

At the majority of frequencies, re-
moved from the immediate vieinity of
crossover, either type of network refleets
the terminating impedance back through
the filter that's operative for the partie-
ular frequeney, virtually unchanged. In
the vieinity of crossover, termination
with units whose impedance is close to
neminal and close to resistive in this
range, will result in close approxima-
tion to eonstant-resistance load for the
amplifier in the same range, and in cor-
rect distribution of energy between the
two outputs. Deviation from this ideal
will cause less serious departure from
theoretical performance than was the
case with classically derived filters.

Having explained that bit, we now
come to the question of choice of con-
figuration. First let's clarify the designa-
tion of filters by a “db per octave"”
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Fig. 3. Chart for calculating element values in a crossover of any of the types shown in Fig. 4. As described in the text, it can
also be used to find values for multi-way crossovers.

figure. This seeins to have different
nmeanings when used by diftferent people.
The meaning we will use, which has the
widest general acceptance, refers to the
ultimate eut-»if slope (Fig. 1). At cross-
over frequenev, where each output

should reccive precisely halt the total

AUDIO e SEPTEMBER, 1963

power, there should also be precisely
half the noninal ultimate phase shift to
cach, and the slope will be precisely half
the nominal ultimate value for the con-
figuration.

On that basis networks come in dbh/
octave figures that ave multiples of 6. A

WWW ammenaaaradiahietary com

simple network, using a eapacitor in
series with the tweeter and an inductor
(or the voice-eoil inductance itself) in
the woofer eivenit, results in 6-dbh/oectave
crossover. Two elements 1n cach filter
(four in all) result in a 12-db/oetave
crossover. Three elements in each flter
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Fig. 4. The four basic constant resistance crossovers, arranged for parallel connection
(top row) or series connection (bottom row). The elements are coded to identify the
reference lines used to find their values on the chart of Fig. 3.

(six in all) result in 18 db/octave, while
four in each result in 24 dh/octave.

At the half-power point, the loss in
each output is 3 db and the slope half
the ultimate values above quoted, in each
output. Phase angle is half ultimate too,
which is 90 deg. for 6 db/octave, 180
deg. for 12 dbh/octave, 270 deg. for 18

db/octave and 360 deg. for 24 db/octave.
As each output varies from zero phase
shift (a theoretical ultimate within the
pass band) up to this nltimate value (at
theoretical infinite attenuation) and the
two are complementary, these figures are
the phase difference between the two out-
puts at all frequencies, when correctly
terminated.
If we were only

concerned with the
usually stated
ideal of delivering
> only the frequen-
© cies Dbelow eross-

800 cps

over to the woofer
& and only the fre-
quencies ahove
X crossover to the
tweeter, then we
would prefer the
filters with the
steepest dh/octave
slope in effecting

this transition.

o Fig. 5. lllustrating

how the chart of
Fig. 3 is used to

X1

o
N
K3

calculate values

for a crossover of

the type shown in
(H) of Fig. 4.
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But there are other factors. Apart from
the obvious faet that more elements
make the crossover more costly, the in-
creased slope is not all gain. The more
elements the filter contains, the more
critical is its exaet response upon pre-
cisely correct termination.

Even assuming we take care that each
is correctly terminated, within say an
octave on either side of crossover, this
does not say that the 24-dh/octave type
is necessarily the hest for the joh. All
crossovers introduce progressive phase
shift, which is a time delay diserimina-
tive of frequeney. In the simpler ecireuits,
this phase shift closely approximates a
constant time delay. The sharper the cut
off, the more abrupt the change in phase
shift in the immediate vieinity of eross-
over, and the consequent variation in
time delay with frequency at this point.

This means that, especially noticeable
ou transients, the signal fed to the loud-
speaker units will have the time relation-
ship of its component frequencies shifted
much more by the sharper cireuits. On
this basis alone, we would plunk for the

8pf 32.5pf

o

I
E T HIGH
! -
o~
INPUT e
E_L 5 LOwW
& == m—J-
5mH 1.23mH
O —AAAS o—asaa—=0

Fig. 6. The values found as shown in Fig.
5, inserted in the schematic.

simplest, or at most the 12-db/octave
type.

As with most things in audio, we have
to end up with a compromise which de-
pends on the type speakers used. In some
types, uotably those with correetly
matched horn radiator, there is a rapid
transition from eorrveet acoustie loading,
allowing the unit to handle its full rated
power, to almost no loading at all, re-
sulting in distortion and/or damage to
the unit, if availahle power is not rapidly
curtailed beyond the proper range of
use. With this type of system, there may
be good argument for the steeper-slope
CTOSSOVers.

With systems made up of cone radi-
ators on the other hand, there is, rela-
tively, no sudden cut-off frequency in
the acoustie sense. Maybe cone break-up
in the woofer leads to rough response
abhove its alloeated range, while cone ox-
cursion should he controlled below the
allocated range of the tweeter. For these
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www.americanradiohistory.com

new from I )

originators of scratch-proof high fidelity tone arms
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GREATER RECORD AND NEEDLE PROTECTION .
FINER RECORD REPRODUCTION

Now, owners of Garrard Laboratory® Type “A” and AT-6 and
Miracord Model 10 and Model 10H Automatic Turntables can
assure themselves unprecedented and unparalleled record and
needle pratection, and highest sound quality simply by plugging
in the Shure Stereo Dynetic GARD-A-MATIC ““floating” car-
tridge assembly. Nothing else to buy . . . no wiring, no soldering,
just plug in.

Ingenious GARD-A-MATIC cartridge inside a special tone-arm
shell ends scratching due to dropping the tone arm or acci-
dentally dragging it across the grooves . . . records stay new,
sound new. Needles last longer—can’t be damaged by pressing
arm on record. Does away with tone arm “bounce” from floor
vibrations, etc. Even plays warped records. And, the perform-
ance characteristics are those of the famed Shure Stereo
Dynetic cartridges.

SCRATCH-PROOF
CARTRIDGE
ASSEMBLY FOR
GARRARD
AND MIRACORD
DWNERS

Attenhon music lovers and elmophlles, interesting to note that both cat and cartridge nzve retractile styli for gentleness and protection from scratching

SPECIFICATIONS

Frequency Responses:

Output Voltage:

Channgai Separation:
Recommended Load impedance:

From 20 to 20,000 cps

6 millivolts per channel

more than 22.5 db at 1000 cps
47,000 ohms

Compliance; 20.0 x 10-6 cm per dyne
Tracking: 1.5t0 3.0 grams
Inductance: 600 millihenries

D. C. Fesistance: 750 ohms

Stylus: .0007" diamond

Stylus Replacement: N9g

MODEL M99/ A. Fits Garrard Laboratory® model “A’". Includes tone arm
head, factory mounted cartridge, .0007” diamond. MODEL M99/ ATS. Fits
Garrard AT-6. Includes tone arm head, factory mounted cartridge, .0067”
diamond, Model M99/M10. Fits Miracord Models 10 or 10H. Includes tone
arm head, factory mounted cartridge, .0007" diamcnd. MODEL N99. Fe-
placement stylus assembly, .0007” diamond.

SHURE [ER @ﬁm@"m" MM

CARTRIDGE ASSEM3LY
WRITE FOR DETAILS TO: SHURE BROTHERS, INC., 222 HARTREY AVE., EVANSTON, ILLINOIS

Manufactured under one or more of the following L. S. Patents: 3,055,988; 3,077,521; 3,077,522; D193,006; D193,934; other patents pending.
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‘@ﬂgﬂé leadership in authentic deSIg NS for lasting beauty ...
C

URBAN

ITALIAN PROVINCIAL

SPEAKER SYSTEMS AND EQUIPMENT CABINETS HANDCRAFTED BY BOZAK/DARIEN/CONNECTICUT
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UHCOInpromiSiﬂg realism of sound for enduring musical enjoyment

EARLY AMERICAN

FRENCII PROVINCIAL

al the new york show, rooms 333-335
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Fig. 7. One set of possible configurations for a three-way crossover, corresponding to each of the basic types shown in Fig. 4.
Each element is coded with a reactance and frequency: the reactance refers to Fig. 3 and the frequency to Fig. 8.

applications, the 6- or 12-dh/octave, ae-
cording to the rapidity with which such
effects begin, or the margin of protection
needed, will be quite adequate.

A question we arve often asked relates
to the use of differing impedance units
in the same system. While this is pos-
sible, steps should be taken to achieve
correet matehing. As the woofer invari-
ably has to work at maximum efficiency
and requires maximmn damping, it is
best to design the erossover at its imped-
anee, and use the appropriate amplifier
impedance tap to mateh, padding the
other unit with either series or shunt
resistance to give it the same impedance
value.

For example, if the woofer is 16 ohms
and the tweeter 4 ohms, use a series re-
sistor of 12 ohms in the tweeter ecireuit.
This will result in a 6-db loss, which
nieans some other method should he used
if the tweeter does not have this much
spare sensitivity over the woofer. Any
speaker transformer with a center tap
on the low-impedance winding will serve
to achieve this matehing (Fig. 2). Al-
ternatively, if the tweeter impedance is

32

higher than that of the woofer, a shunt
resistance or a step-up auto-transformer
will enable ecorrect matching to he
achieved.

Figure 4 shows the family of constant
resistance crossover configurations from
6 db/octave to 24 db/octave. To achieve
better mateh, where the woofer unit’s
voice-coil inductanee possesses apprecia-
able reactance at erossover, use eonfigur-
ations (A), (D), (1), or (H), where the
low-frequency output has a sevies indue-
tance element; the value of voice-coil in-
ductance ean be made part of the output
inductance clement. Voice-coil inductance
is not usually constant, because part of
it is due to acoustie radiation effects, as
well as the eleetrical inductanee of the
coil in the magnetic gap.

A good comprowmise value may be cal-
culated by finding the frequeney where
the impedance is just double its minimum
value. Assume this value is simple reac-
tance and ealeulate the equivalent in-
ductance from a reactance chart, or the
formula L=X,/2f (in henries, when f
is in eps). Merely subtract the value so
obtained from the caleulated value for

WWW arkhrerieaniadiahictary com

your crossover and get a coil to provide
the rest.

The c¢hart of Fig. 3 provides for cal-
culating all the erossover elements, in
terms of the reactance coding shown on
Fig. 3. Values for networks (A) through
(F) use references at the left, while
values for (G) and (H) use references
at the right of the chart. For example,
suppose a 16-ohm horn system uses an
800-cps erossover of the 24-db/octave
variety and configuration (1I). It uses
reactance elements X,;, X,, X; and X,
Figure 5 shows how the chart is used to
obtain the values shown in the cireuit of
Fig. 6.

That handles two-way systems in all
their varieties. Now we come to the de-
sign of crossovers for multi-way (more
than two-way). We only show three-way,
but systemms with more erossovers use the
same method, extended. The “end” units
—lowest and highest—follow the same
design as two-way, while intermediate
bands employ band-pass sections. The
complete set of three-way eonfigurations
is shown in Fig. 7. Ilere, as well as
specifying reactance, we have to specify

AUDIO e SEPTEMBER, 1963
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NEW! THE THORENS

TD-224 “%@mﬁ/

WORLD’S FIRST
TURNTABLE AND AUTOMATIC RECORD CHANGER

The most advanced precision instrument

ever developed for the automatic reproduction of
all recorded music in the home.

WWW._akmerieaniadiahistary com


www.americanradiohistory.com

Here is the ultimate in high fidelity
quality and convenience — a fine 2-in-1
Swiss instrument that combines all the
benefits of a professional turntable with
all the conveniences of an automatic
record changer. More than five years in
development, the TD-224 meets and ex-
ceeds the standards of the most ardent
and discriminatiag perfectionist.

Imagine a firm, sure, yet gentle hand
removing an individual record from a
stack, placing it carefully on a turn-
table, waiting until the record is played,
lifting it gently and placing it onalower
stack, moving te the upper stack of un-
played records, and repeating the proc-
ess infallibly — ail automatically. There
you have the principle behind the
unique Thorens Masterpiece. It is a
turntable that plays records individu-
ally, as records should be played, yet
changes them automatically, with pre-
cision, grace and beauty.

The Thorens TD-224 Turntable and Rec-
ord Changer overcomes the problems of
today’s “automatic turntables” and rec-
ord changers, which must sacrifice qual-
ity and create record wear in favor of
convenience. Naw, for the first time, no
compromise has been made in design
and performance. This is an instrument
of perfection, a true masterpiece, cre-
ated by brilliant Swiss engineers who
are music lovers as well.

Here are only a few of the benefits that
are built into the Thorens TD-224:

The Thorens TD-224 eliminates the
problems created by stacking of records
on the moving turntable. No distortion,
no straining, nc wavering. The record
stacking is completely separate from
the turntable. No other changer offers
this benefit.

This is the only record changer which
can properly utilize the finest profes-
sional cartridges with highest lateral
and vertical compliances. Because of its
features, Thorens engineers recommend
that the finest-quality cartridges be
used, for maximum re-creation of music.

The TD-224 plays records as every pro-
fessional turntable does, individually.
You can hear the difference this makes
in your enjoyment.

The angle of the stylus is constant be-
cause the tone arm is in a set position,
perpendicular to the record surface.
Vertical tracking error is as minimal as
on professional turntables. The TD-224
is the only present day changer that
can make this statement.

i

The TD-224 incorporates the famous
Thorens BTD-12S Tone Arm, a classic of
Thorens-Swiss craftsmanship. No other
arm offers so many unique benefits:
Lowest possible inertia assures accu-
rate tracking even on warped records,
minimizes record wear and styus wear;
Precision ball bearings on all axes; All
adjustments: precision-calibrated gram-
force, stylus positioning slide, balancing
counter-weight. Unique vertical pivot
keeps stylus vertical at all times, auto-
matically, not by usual critical adjust-
ments. Plug-in shielded cable connector
and a complete 5-wire system through-
out gives maximum shield from hum.
Resonance well below audible frequen-
cies. Less than 0.5°/inch tracking error.
Quick-change plug-in shell for all stand-
ard and ultra compliance cartridges. No
wonder Thorens engineers decided that
no other tone arm would do for the
TD-224 Masterpiece.

The torque on the motor is constant,
since there never is more than one rec-
ord on the turntable at a time. The re-
sult is true fidelity from every record
you play.

With the use of present day advanced
light-weight tone arms and pick-up car-
tridges, old-fashioned methods of clean-
ing records have become obsolete.
Thorens had to invent a new way to
help you keep your records clean. They
incorporated the Cecil E. Watts princi-
ples in the TD-224 tone arm brush. A
patented continuous record cleaning
device is mounted on the record feed-in
arm, and cleans the records during play,
without interfering in any way with the
tone arm. Static charges due to dust are
thereby eliminated.

\ ] j 8 n JOL

Made famous by the Thorens TD-124,
one of the most remarkable of all the
features of the TD-224 is the built-in
stroboscope, illuminated and visible
throughout the entire playing cycle.
The stroboscope permits control and
adjustment of the turntable speed even
while the record is being played.

YTIOTY/T DI/ IT 0 y T

vy
rRAULUDIVLE | (g KUI

The variable speed control allows you
to correct even extremely small differ-
ences of speed with slight touch of an
adjusting knob. thereby providing true
re-creation of music even to the most
critical ear. A musician, in fact, can get
precisely “on pitch” with any instru-
ment he wishes to play. The strobe,
moreover, reveals visually what may be
undetectable to the ear. For example, a

1%/0 variation in speed changes the pitch
only 1/6 of a-semitone. The strobe, how-
ever, indicates even this slight varia-
tion, and enables you to maintain the
speed at a rate constant to the highest
accuracy of 0.1% by adjusting the fine
speed knob.

For transcription turntable perform-
ance, the TD-224 can be played manu-
ally as well as automatically with the
changer.

® 4-Speed operation, with variable
speed adjustment control.

® Plays automatically up to eight rec-
ords {31 inch stack).

® Intermixes records of any diameter
between 7” and 12" provided speed,
groove-shape and center hole diam-
eter are alike.

e Automatically shuts off when all rec-
ords have been played. World famous
Thorens drive system and motor,
made famous by the Thorens TD-124.

® Level indicator aids in perfect
levelling.

® OFF position disengages idler wheel
automatically to prevent idler flats.

® Far exceeds NAB specifications for
rumble, wow and flutter for tran-
scription turntables.

® Operates at any voltage from 100/250
volts, 50/60 cycles AC.

¢ FULL ONE-YEAR WARRANTY.

DIMENSIONS:
Base measures 27" wide, 14'/2” deep,
4'/4" high.
Maximum height for operation: 93/4”.

See the participating Franchised Dealers listed on next page. J<g7
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SEE AND HEAR THE TD-224 MASTERPIECE AT THE DEALER NEAREST YOU

ALABAMA
BIRMINGHAM
Lawrence Hi-Fi Center
1927 — 11th Ave., South
MOBILE
Hoover Stereo Theatre
1651 Government Street

ARIZONA
PHOENIX
Bruce's World of Sound Inc.
2711 Ea. Indian Schoo! Rd.
High Fidelity Sound Systems
1809 East McDowell Road
TUCSON
Niles Radio & TV Center, Inc.
400 No. Fourth St
The Sound Shop Inc.
4659 Ea. Broadway

CALIFORNIA
ANAHEIM
Henry Radio
931 N. Euclid Ave.

ZUSA
Rancho Sound Co.
18532 East Alosta Ave.
BAKERSFIELD
Bakerstield Audio
2534 F Street
BERKELEY
Thos. Tenney-Music on Records
2984 College Avenue
BURBANK
Audio Mart
921 West Magnolia Blvd.
CULVER CITY
Hi Fi Matic Co.
5554 Sepulveda Blvd.
FRESNO
Stephenson-Bradford Music Co.
624 West Olive Ave.
FULLERTON
Pacific Recorders Co.
1532 W. Commonwealth
GARDENA
Stereo Hi Fi Center
13996 Crenshaw Blvd.
GLENDALE
Medico Electric Labs
1111 E. Chevy Chase Bivd.
HOLLYWOOD
Hollywood Electronics
7460 Melrose Ave.
Weingarten Electronic Laboratories
7556 Melrose Ave.
LA CANA
Audio Co
665 West Foothlll Bivd.
LONG BEACH
Scott Audio Corp.
266 Alamltos Ave.
LOS ANGELES
Beverly Electronics Co.
8413 Beverly Blvd.
Crenshaw Hi-fi Center
107 Santa Barbara Plaza

Elec. Components of Westwood, Inc.

2008 Westwood Blvd.
Henry Radio Ini
11240 West Olymplc Blvd.
International Television Corp.
2772 W, Olympic Blvd.
Loomis Audio
12225 Wilshire Blvd.
NEWPORT BEACH
Custom Audio
2630 Avon St.
ONTARIO
Rudi Pock — HI Fi
604 N. Euclid Ave.
PASADENA
Dow Radio, Inc.
1759 E. Colorado St.
High Fidelity House
536 So. Fair Oaks Ave.
REDONDO BEACH
Griffey Electronics
235 No. Pacific Coast Hwy.
RESEDA
Harwood Brothers
7015 Reseda Bivd.
RIVERSIOE
Audio Designers Inc.
4010 Merrill Ave.
SACRAMENTO
The Podium
1005 12th St.
Stereo Showcase
3335 Balmoral Drive
SAN DIEGO
McAdams Stereo Center
3170 El Cajon Bivd.
Wright's House of Hi Fl
5140 EI Cajon Blvd.
SAN FERNANDO
X-perimental Engineering
12910 Foothill Blvd.
SAN FRANCISCO
Allegro High Fidelity
367 Market Street
Bay Listening Post
2290 Fillmore St.

448 So. w|nchester Bivd.
SAN MARINO
San Marino High Fidelity
2986 Huntington Drive
SAN MATEQ

Teachout Associates
347 So. El Camino Real
SAN RAFAEL
Catania Sound
1541 Fourth St.

SANTA ANA
High Fidelity Associates
1812 No. Main St.
SANTA BARBARA
Audio Center of Santa Barbara
3321 State St
Audio Vision Company
1276 East Coast Hwy.
SANTA MARIA
Custom Sound
114 W. Church St.
STUDBIO CITY
Emmons Audio Equipment
12600 Ventura Blvd.

ELPA MARKETING INDUSTRIES, INC.

In Canada: Tri-Tel Associates Ltd., Willowdale, Ont.

(California continued)
VALLEJO
Boyd-Wonn Hi-Fi Shop
923 Tennessee St.
VAN NUYS
Dulco Sound Systems
16927 Sherman Way
Gates Electronics
7118%2 Van Nuys Blvd.

Valley Electronic Supply Co.

17647 Sherman Way
WHITTIER
Hi Fi H,
42 So Greenleaf Ave.

CONNECTICUT
BRIDGEPORT

Hi-Fi Center of Fairfield County

94-98 Congress St.
GREENWICH
Greenwich Radio & TV Co.
56 W. Putnam

RTFORD
The Stereo Shop
227 Asylum Street
NEW HAVEN

David Dean Smith
262 Elm St.
STAMFORD
Phonograph Shop
66 Broad St.

COLORADO
COLORADO SPRINGS
Dick Jurgens High Fidelity
530 South Tejon St.
DENVER
Electric Accessories Co.
1620 Blake St
Howard Sound Corp.
843 S. Broadway

DISTRICT OF COLUMBIA
WASHIN
Audio Speclallst

HA

1605 Connecticut Ave. NW

Emco Electronics

511 — 11th St. N.W.
Electronic Wholesalers

2345 Sherman Ave., N.W.
Kitt Music Compgany

1330 "G St., N.W.
Shrader Sound, Inc.

2803 "'M" St. N.W.

FLORIDA
BOCA RATON
Dix Electronics

117 W. Palmetto Park Rd.

FORT LAUDERDALE
Music Center, Inc.
1009 E. Sunrise Blvd.

West Coast Sound, Inc.
N1”756 Missouri Mart

Electronic Wholesalers Inc.

9390 N.W. 27th Ave.
Flagler Radio Co.
1068 West Flagler St.
High Fidelity Associates
3180 Biscayne Bivd.
NAPLES
House of High Fidelity
712 Fifth Ave. South
SARASOTA
Buder's, Inc
2104 Bee Ridge Rd.
TAMPA

Viviano Stereo & Hi-Fi Center

1538 South Dale Mabry

GEORGIA
ATLANTA
Baker Audio Associates
1140 Peachtree St. NE

HAWAH
HONOLULU
Audio Center Ltd.
1633 Kapiolani Bivd.

ILLINOIS
CHAMPAIGN
Radio Doctors Hi Fi
811 W. Springfield Ave.
CHICAGO
Allied Radio Corp.
100 N. Western Ave.
Devon Audio Center, Inc.
2909 W. Devon Ave.
Fried's Inc.
3801 W. 26th St.
Gill Custom House, Inc.
1043 E. 95th St.
Musicraft
48 st.

Schwartz Bros. Hi-Fi
8533 §. Cottage Grove
PEORIA

Hi - Fi One Stop
804 Main Street
ROCKFORD
Schnulle’s Hi-Fi Shop Inc.
1413 No. Main st.
SPRINGFIELD
The Music Shop
220 South Flﬂh st.

INDIANA
EVANSVILLE
Geo. C. Mettle Co.
17 S E. First St.
Dave Risley Electronics
2207 W. Franklin St.
INDIANAPOLIS
Graham Electronics
122 So. Senate
WEST LAFAYETTE
Sound Productions
1412-14 W. State St.

10WA
DES MOINES
Stereosound Studio
1214 Grand Ave.

KANSAS
WICHITA
Electromcs
337N
Stark Suburban Sound
5401 E. Kellogg

LOUISIANA
LAKE CHARLES
Electronics Unlimited Inc.
2014 Enterprise Bivd.
NEW ORLEANS
The Music Shop Inc.
4215 So. Claiborne Ave.
Tutane Stereo Hi Fi Co.
1909 Tulane Ave.
SHREVEPORT
High Fidelity Center
2532 Linwood Ave.

MARYLAND

BALTIMORE
High Fidelity House
5123 Roland Ave.

MASSACHUSETTS
BOSTON
Copley Camera Shop
543c Boylston St.
Oe Mambro Hi-Fi Center
1093 Commonwealth Ave.
Lafayette Radio Corp. of Mass.

110 Federal St.
CAMBRIDGE

Modern Photo Supply, Inc.
350 So. Main St.
NATICK
Lafayette Radio Corp.
1400 Worcester St.
SPRINGFIELD
Del padre Supply
999 Worthington St.
Soundco Electronic Supply Co. Inc.
147 Dwight St.
WINCHESTER
Sound Specialists Co.
7 Waterfield Rd.
WORCESTER
High Fidelity Associates
131 A Highland St.

MICHIGAN
ANN ARBOR
Hi Fi Studio
1319 So. University Ave.
The Music Center, Inc.
304 So. Thayer St.
DEARBORN
Alma’s Hi-Fi Stereo, tnc.
15031 Michigan Ave.
DETROIT
Alma s Hi-Fi Stereo, Inc.
04 Seven Mile
K. L. A. Laboratories Inc.
7375 Woodward Ave.
Stereoland
17131 W. McNichols
EAST LANSING
Tape Recording Industries
1101 E. Grand River Ave.
GRAND RAPIDS
Eiectronic Sound Equipment Co,
2249 S. Division Ave.
GROSSE POINTE
Detroit Audio Co.
20746 Mack Ave.

MINNESDTA
MINNEAPOLIS
Audio King Company
913 West Lake St.
Hi Fi Sound Company
69 South 12th St.
Ken-Craft Hi Fi
404 14"\ Ave. S.E.
ROCHESTE
Phil's Electromc Center
No. 28 Crossroads Center

MISSOURI
INDEPENDENCE
Don Cook's Hi-Fi Stereo
1020 W. Truman Rd.
KANSAS CITY
David Beatty Stereo Hi-Fi
1616 West 43rd (Westport Rd.)
ST. LOUiS
Hi-Fi West
8217 Delmar Blvd.

NEBRASKA
OMAHA
J. B. Electronics
1616 Cass St.

NEVADA
LAS VEGAS
Garehime Music Co.
115 No. 3rd St.

NEW JERSEY
EAST ORANGE
Custom Music Systems
4 Washington St.
EATONTOWN
Bamberger's
JERSEY CITY
Massa Sales & Service
75 Palisade Ave.
LINDEN
The Lee Creighton Co.
740 Haven Place
MENLO PARK
Bamberger's
MONTCLAIR
Perdue Radio Co. Inc.
8 So. Park St.
NEWARK
Bamberger's
PARAMUS
Bamberger’s
Music-Age Inc.
171 Route 4
Sam Goody Garden State, Inc.
Garden State Plaza
Routes 4 & 17

(New Jersey continued)
PATERSON
Community Radio-Sound Co.
705 Market St.
TRENTON
House of HI-Fi
959-61 Princeton Ave.

NEW MEXICO
ALBUQUERQUE
Photo Sound Corp.
1510 Eubank Blvd.

NEW YORK
ALBANY
Seiden Sound Inc.
79 Central Ave.
BINGHAMTON
Audio Servcie Company
130 State St.
BROOKLYN
Audio Exchange Inc.
1065 Flatbush Ave.
BUFFALO
F. M. Sound Equipment Co.
1241 Main St.
CEDARHURST, L. I.
Marrt Electronics
690 Central Ave,
EASTCHESTER
Boynton-Goodall Audio
737 White Plains Rd.
GARDEN CITY, L. I,
Macy's (under construction)
Roosevelt Field Shopping Center
HEMPSTEAD,
Newmark & Lewis

43 n st.
HUNTINGTON L
Macy's (under construction)
ITHACA
Alcor. tnc.
215 So Tloga St.
JAMAICA,
Audio Exchange Inc.
153 21 Hillside Ave,
LONG BEACH
Tliben Music Center
60 West Park Ave.
MAMARONECK
Custom Design of Westchester Inc.
516 West Post Road
MANHASSET
Audio Exchange Inc.
451 Plandome Road
NEWBURGH
Seaman's Photo & Hi Fi
388 Broadway
NEW YORK CiTY
Asco Sound Corp.
115 West 45th St.
Electronic Workshop
26 West 8th St.
Sam Goody, Inc.
666 Third Ave.
Sam Goody, Inc.
235 West 49th St.
Grand Central Radio, Inc.
124 East 44th St.
Harmony House
147 East 76th St.
Harvey Radio Company
1123 Sixth Ave.
Leonard Radio, Inc.
1163 Sixth Ave.
Leonard Radio, Inc.
69 Cortlandt St.
Liberty Music Shops Inc.
450 Madison Ave.

Lyric Hi-Fi, Inc.
1221 Lexmgton Ave.
Macy's

Herald Square
Packard Electronics Corp.
33 Union Square West
Planet Audio & TV Center
569 Third Ave.
G. Schirmer, tnc.
4 East 49th St.
Terminal-| Hudson Electronics Inc.
48 West St.
Terminal-| Hudson Electronics Inc.
212 Fulton St.
Thalia Hi Fi Audlo Inc.
762 Madison Ave.
ROCHESTER
Craig Audio Laboratory
139 N. Union St.
ROSLYN
Audio By Zimet, Inc.
1038 Northern Blvd.
VALLEY STREAM
Sam Goody Green Acres, Inc.
Centrat Ma
Green Acres Shopping Center
WHITE PLAINS
Audio Exchange Inc.
203 Marmaroneck Ave,
Macy's (under construction)
YONKERS
Sam Goody Cross County, Inc.
15 Xavier Orive

OHID
CINCINNAT!
Hi-Fi Audio, Inc.
200 Madlson Rd.
CLEVEL.
Audlocraf( Co.
2915 Prospect Ave.
Pioneer Electronic Supply Co.
5403 Prospect Ave.
Sound & Audio Electronic Laboratories
1902 Euclid Ave.
COLUMBUS
Anderson's ngh Fldelity Center
2244 Neil Ave.
DAYTON
Custom Electronlcs, Inc.
1918 So. Brown St.

OKLAHOMA
NORMAN
Thomson Sound System
W. Bo d

315
OKLAHOMA CITY
Audio Specialties
2608 No. Pennsylvania

TULSA
Sound Unlimited
3745 South Peoria
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OREGON
BEAVERTON
Stereo-Tronics
11370 S. W. Canyon Rd.
EUGENE
Thompson's Record Mart
96 East Broadway
PORTLAND
Hawthorne Electronics
3580 S.E. Hawthorne Blvd.

PENNSYLVANIA
ARDMORE
Soundex Electronlcs
45 West Lancaster Ave.
ERIE
House of Records
362 W. 8th St.
PHILADELPHIA
Barnett Bros. Radio Co.
622 Arch Street
Danby Radio Corp.
19 South 21st St.
Sam Goody
1125 Chestnut St.
PITTSBURGH
House of Audio
929 Liberty Ave.
Opus One
225 Oliver Ave.
Solar Electronics
Northway Mafl
READING
Maurice D. Buchert Enterprises
155 W. Greenwich St
SWARTHMORE
Hi-Fi Studio
121/2 S. Chester Rd.

WAYN
Hugh Fidelity House, Inc.
7 W. Lancaster Ave.
WILLOW GROVE
Soundex Electronics
120 Easton Road

RHODE ISLAND
CRANSTON
Sound-0-Rama, Inc.
758 Reservoir Ave.
PROVIDENCE
Leo Miller's Audionics
790 N. Main St.

TENNESSEE
NASHVILLE
Nicholson's High Fidelity Inc.
115 19th Ave. So.

TEXAS
AUSTIN
High Fidelity, Inc.
1610 Lavaca
BEAUMONT
Brock Audio, Inc.
2293 Calder Ave.
ALLAS

Hillcrest High Fidelity
6309 Hillcrest Ave.
Home Muslc Associates, Inc.
4518 N. Central Expressway
FORT WORTH
Audio Associates
4802 Camp Bowle Blvd.
HOUSTON
Audio Center, Inc.
1424 Westheimer
Busacker Electronlc Equipt. Co., tnc.
1216 West Clay
MIDLAND
Midland Camera Shop
317 N. Colorado
SAN ANTONIO
Bilf Case Sound
3522 Broadway
& L. Sales Company
1518 North St. Mary's St.

UTAH
SALT LAKE CITY
House of Music
Cottonwood Mall
4835 Highland Drive
House of Music, Inc.
156 S. Main St.

VIRGINIA
FALLS CHURCH
Television Workshop
116 West Broad St.

WASHINGTON
BELLEVUE
Hi-Fi Stereo Exchange
EVERETT
Pringle Electronic Supply Inc.
2101 Colby Ave.
LYNNWOOD
Cascade Electronics
Post Office Bldg.

Electricraft Inc.
1408 6th Ave,

Hess Recorder Co., Inc.
650 S.W. 152nd St.

Seattle Stereo Center, Inc,
2440 - 1st Ave. South

WEST VIRGINIA
WHEELING
James M. Black & Son
1206 Chapline St.

WISCONSIN
MADISON
Specialized Sound Systems
621 Gammon Road

T Inc
36 W, Capltol Drive
Hi-Fi Fo-Fum Inc.
2532 W. Wisconsin Ave.
WEST ALLIS
Hi-Fi Salon
7204 W. Greenheld Ave.

PUERTQ RICO
HATO REY
Audio Specialists of Puerto Rico

NEW HYDE PARK, NEW YORK

Designed and Produced by Philip Stogel Co. Inc. N.Y.C.

Printed in U.S.A.
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Fig. 8. Charr for deriving
modified reference fre-
quencies, f, and f,, from
the actual frequencies,
f, and f,, in a band

pass filter.

- 5000

*-e;"‘""{'

4000

LA

3000

AT

2000

F4

1000
700

300

700

500

500

400

500

1 |
600 700 800 900 1000

F3

1300

11250

4000 5000

4000

3400

cps

700

600

X6

AUDIO e SEPTEMBER, 1963

Fig. 9. Illlustrating
how the chart of
Fig. 3 is used to
calculate values
for a three-way
crossover of the
type shown in (D)
of Fig. 7.

WWW. aknefrieaniadiahigstory. com

frequency, where for the two-way sys-
tem frequeney was all the same.

The configurations shown are one pos-
sible forn in each case. In the configura-
tions of Fig. 3, where each network pro-
vides two-way output, the choice of
configuration is fairly simple. In both
groups, the configurations identified in
(A), (C), (E), and (G) have series
input elements for each section and re-
quire connecting in parallel at the com-
bined input, while those identified in
(B), (D), (F), and (H) have shunt in-
put elements for each section and require
connecting in series at the combined in-
put.

For the two-way system, the latter
group lead to the logical simplicity of
using the tapping point as a common
lead. But with three or more ways, there
is more than one tapping point. The
tapping points can only be common at
the input end now, except in the simplest
network (B). Providing the configura-
tion of each section of the network is
correct, the only requirement for over-
all constant resistance effect is that the
groups in (A), (C), (E), and (G) are
connected in parallel and those in (B),

(Continued on page 79)
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(Note: To facilitate a prompt reply,
please enclose a stamped, self-addressed
envelope with your question.)

Following are letters  reeetved  from
readers of this column commenting on sub-
ects previously discussed here:

Microphone for Taping Heartbeats

Shure Brothers, whiclt makes  miero-
phones as well as other products writes:
“This is in reference to your column in the
December, 1962, issue of Audio. Under
‘Taping Ieartheats' you were asked a (ues-
tion ahout what microphone to use for re-
cording of heart sounds. Shure Brothers
has recently announced a new heart-sound
microphone which will solve this problem
exactly.” The letter and an accompanying
bhulletin deseribe the microphone as follows:
SP-5 series, ranging in price from $97.50
to  $147.50, controlled magnetic type,
smooth frequencey response from below 10
eps to 1000 ¢ps, and about 0.2 mv output
for adult normal heart.

Correct Mixing and Miking

Eleetro-Voice, which also makes miero-
phones as well as other produets, writes:
“In your January issue, a reader inquired
about eorrect mixing and microphone place-
ment techniques. While it is quite true that
the professional engineer depends greatly
upon the ‘eut and try” method, his approuch
is quite direet and efficient—it is the out-
growth of his general experience, his thor-
ough knowledge of the equipment he is
using and its performance, and his under-
standing of the aeoustical environment in
which he is operating. All this is consider-
ably less a ‘great mystery’ than might
at first appear to the non-professional.

“Certain fundamentals must be observed
for good recording: 1. When more than one
microphone is used, it is essential (par-
ticularly for stereo) that such mierophones
have closely matehing charaeteristies. 2. As
a general rule, microphones should be used
sparingly, i.e., never use two until you are
certain one will not achieve the effeet you
want. 3. A microphone should not be eloser
to the sound souree than is neeessary for
control of ‘room sound,’ i.e., reverberation,
and the presence effeet you want. 4. Be
sure your monitoring equipment is such
that it faithfully reproduces the sound you
are recording—it is vour basie referenee
standard.

“Much of the (desired) information is
covered in the ‘Mierophone Facts' bulletins
published by Electro-Voice We will
gladly send these to your readers upon
their request.” (Signed. Paul K. I'ranklin.)
(Readers wishing to receive these bulletins
should send request to Editor, Aubpro.

* 280 Twin Lane E., Wantagh, N. Y.

38

HERMAN BURSTEIN*

YLl L

Selective Flutter

A Canadian reader writes: T was much
interested in a letter that appeared in the
IPebruary, 1963, issue under the heading
‘Seleetive Flutter.! My tape recorder re-
contly developed a mild ease of the diffi-
enlty deseribed by vour reader. The tape
rransport mechanism is almost identical to
the system used in his machine. 1 have not
yet completely solved my prohlem but think
I am on the right track, A common eause
of trouble in meehanieal items is loss of
spring tension. The shatt of the left-hand
tenston arm is attaehed to a small drum,
to which is attached a long, very compliant
spring. T have experimented with an in-
erease in tension (using rubber bands),
and the added tension seems to almost elim-
inate the difticulty. T suspeet the spring
should he shortened, having probably lost
some of its tension. My trouble is also
selective, that is, it starts to happen around
the middle of the reel. This suggests that
the angle at which the tape meets the ten-
sion arm has something to do with the
problem. Around the middle of the reel, the
tension arm starts to flutter slightly, per-
haps due to mechanical resonance, and this
flutter is of course transmitted to the ree-
ording. I intend to experiment with 3 puara-
meters: 1, Tension of the tension arm; 2.
Tape tension (which ean be varied hy ad-
Justing the slider on a bleeder resistor in
the voltage supply to the feed and takeup
reels) ; 3. Mass of the tension-arm.”

Random Clicks

In your May, 1963, column there is a let-
ter about random low-level clicks heard
on playback of certain tapes in use. T too
had this problem with certain tapes with my
tape recorder. In an attempt to solve the
problem I had written to the tape manu-
facturer and to the recorder manutacturer
with no results. It finally took me a couple
of years to solve the problem, but T did and
here is how: T determined that the noise
was actually coming from the uncoated
side of the tape, not the coated side. T made
and placed an extra idler wheel hetween
the supply reel and recording head and had
the tape thread in sueh a way that the out-
side or uncoated surface had to slide along
this wheel. This took off the statie eharge
and the tape became quiet. As soon as T
stop the recorder and move the tape off
this extra wheel, the noise begins almost
immediately. I also had tried various meth-
ods of grounding the recorder and the
heads but to no avail. I also had replaced
the head, but the new one was just the
same. (Signed R. P. Burns.)

VU Meters vs. Eye Tubes

“I disagree with Mr. Allen who says that
the VU meter is preferable because it re-
sponds logarithmically to the signal. The
reason any indicator is used at all is to

WWW ameraczanadieohietary com

show the maximum allowable signal. Also
1 don't go along with Mr. Burks (who
prefers the magie eve tube). He seems to
imply that he rides gain while recording in
order to keep the signal level high. L infer
that his cxcessive tape hiss is caused by
troubles in his tape recorder.

“I must admit that I can find no rational
preference for the VU meter, except that
it is what T have used for vears, If I were
designing my own tape recorder electronics,
I would use magie eyve tubes beennee they
are cheaper.,” Eric G. Wiener, Musical Di-
rector, Manchester Recordings.

Double Equalization

0. I have a record-playback tape ma-
chine. The playback amplifier is NAB
equalized, If T use the tape-head input of
my integrated amplifier, will this combina-
tion degrade the signal if the playbael
cqualization is not exactly the same in cach
component? Or is the double cqualization
redundant? If the double equalization 1s
necessary, how may [ be sure that the
equalization is the same in cach component?

A, The output of your tape machine
should not be fed into the tape head input
of your amplifier. Tt should be ted into a
high-level input, such as one marked “tape
amplifier'” or “auxiliary” or ““tuncr.” The
tape machine provides all the necessary
equalization. Tt you were to feed the signal
into the tape head input, there would be
two bad results: 1. Yon would have ex-
cessive bass Doost, something like 30 db
too mueh at 50 ¢ps. You ean imagine how
this would sound in terms of the audio
signal and in terms of magnified hum. 2.
You would prohably overload the input
tube of vour integrated amplifier, resulting
in exeessive distortion. The inpnt for a
tape head is designed to accept a sigual on
the order of a few millivolts, whereas the
input for a tape amplifier will aceept «
signal of several volts before distortion he-
comes excessive. Your tape machine prob-
ably puts out a signal of 1 volt or more.

The tape head input of your amplifier is
intended only for a signal taken directly
from the playback head of a tape deck.
This signal is a few millivolts. In this case
your tape head input should be used to pro-
vide the necessary amplification and equal-
ization.

Adding "’Echo”

Q. I would like to know how to add an
echo effect when making tapes from phono
records. WWhat T am afler is a conirollable
method of producing a serics of eclocs,
each at a lower volume than the preceding
one. I have tried several ideas, but scem to
be limited by the time lapse between the
record and playback head, or by a series of
uncontrolled echocs. Perhaps a reverbera-
tion unit miyht be the answer.

A, In its simplest form, the echo effeet is
achieved as follows: As you simultaneously
record and play baek, the signal from the
playbaek head goes through the playback
amplifier and thenee into the record ampli-
fier, where it is mixed with the input signal.
I gather that you are probably following
this procedure. The difficulty, however, as
you recognize, is the timme lapse between
the record and playback heads, which tends
to give more of a houncing echo sound than
the reverberation effeet you appear to be
after.

Best results will be obtained at maximum
speed of the tape recovder, for this will
shorten the time span between the original
signal and the echo. Possibly you are feed-
ing too much playback signal into the ree-
ord amplifier.

(Continued on page 79)
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and it comes out great!

headset by KOSS / tunev aad preamp from DYNACQ

CAPTURED BY CONCORD: SOUNDS FOR CONNOISSEURS

The magnificent Concord 880 (as do all professional tape recorders) has
three separate heads—one record, one playback and one erase. To make
professional quality stereo tape recordings from F.M. multiplex, stereo
records, or lve periormances, your tape recorder must have three heads!

Operational conveniences include all push button centrols, three speeds,
two VU meters, and two professional full range dynamic microphones. The
Concord 880 records 4-track mono or stereo, sound on sound, and sound
with sound. Priced fess than $400!

Other outstanding features s Trans-A-Track for sing-a-long or music and
language instruction s Exclusive computerized channel indicator « 10 watt
dual amplifiers = Separated full range 7" speakers for perfect stereo « Dual
cathode follower outputs » Flutter-free salient nole drive motor « Built-in
monitoring and P. A, facilities.

CONCORD 880

co~conn@&uscmo~lcs COAPORATION 809 North Cahuenga Boulevord, Dept. L.,
B
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OTHER CONCORD MODELS

CONCORD 550—transistorized 4-track
stereo record and playback: push but-
ton operation, three speeds, Trans-A-
Track, sound-on-sound, dual amplifiers,
two VU meters, separated 6/’ speakers for
full stereo effect. Priced Jess than $320/

CONCORD 550D —tape deck version of
transistorized Stereo 550. Priced less
than $230!

CONCORD 220—H;i fidelity mono /,

recorder, all push button, three speeds,
varisync flutter-fres drive motor, dy-
namic microphone, cue and edit button,
magic eye record level indicator, plus
Audio-Synctrol accessory for home
movie sound. Priced Jess than $150 plus
Audio-Synctral attachment.

Prices slightly higher in Canada.

o

Los Angeles 38, Calif./In Conada: Regal Industries Ltd., Montreal

Champagne Enterprises Ltd., Toronto
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Vertical Tracking Distortion

The widespread use of
tortion actually heard,

distortion, in stereo dise reproduction,

may be traced to vertical tracking
error,>3 poses a strange problem. The
search for the cause of this distortion
was undoubtedly stimulated by a eoncern
for extending the quality of playback
and by a strong suspicion that distortion
could be heard on more occasions than
seemed warranted. Now, however, the
problem seems to be that the theory*
predicts much more distortion than had
been expected, a curious state of affairs.
The problem becomes one of acecounting
for so little distortion.

There have always been mechanisms
for generating distortion in abundance.
The record groove could be overmodu-
lated in amplitude, producing groove
crossover, or, in the vertieal direction,
a sharp limiting effect due to exceeding,
on the upward swings, the average depth
of cut. Such overmodulation produces
lacquers that are usually considered to
be total failures, and they never receive
further processing. Again, the groove
may be overmodulated in velocity so that
the back facets of the cutting stylus
could emboss steeply-inelined groove
walls. This happens when the cutting
velocity is allowed to equal the groove
speed. Cutting technicians adjust their
levels so that this rarely happens, al-
though some lacquers are passed in
which this defect is at least fleetingly
present. Finally, the groove may be over-
modulated in acceleration, so that the
undulations are too sharply curved for
faithful tracing by a stylus of given cur-
vature. This flaw may happen rather
often, but at the higher modulating fre-
queneies such that the harmonics so gen-
erated may fall beyond, or nearly so, the
range of hearing. These flaws are all well

THE DISCOVERY THAT large amounts of

* University of Illinois, Urbana, Illinois.

1 B. R. Madsen, “Vertical tracking angle
—a source of LM distortion,” Aubpio, vol.
46, November, 1962, p. 21.

2 C. R. Bastiaans, “Further thoughts on
geometric conditions in the cutting and
playing of stereo dises,” J. dudio Eng. Soc.
vol. 11, January, 1963, p. 6.

3 B. B. Bauer, “Vertical tracking im-
provements in stereo recording,” Aupio, vol.
47, February, 1963, p. 19.

+D. H. Cooper, “Tracking distortions as
phase modulation,” IEEE Trans. on Audio
(in press).
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conservative recording levels accounts for the little dis-
because of vertical tracking error, in many stereo discs.

known, and monitoring means exist for
keeping the frequency of their occur-
rence in hand.’

Other sources of distortion may prob-
ably be dismissed, considering the high
quality of the cartridges that exist today.
There remains distortion due to vertical
tracking error, and it seems harder to
dismiss. There is little satisfaction to be
gained from arguing that the L+ R sig-
nal is what is mostly heard, and that,
since this is the lateral signal, it is un-
affected by vertical tracking error. The
theory will not have it so; if the vertical
signal is distorted by tracking error,
then, because of erossmodulation, the lat-
eral signal is contaminated by almost the
same degree of distortion.* This is sub-
ject to experimental check; in those in-
stances in which the distortion is heard,
switching to the mono L+ R mode pro-
vides no noticeable relief. This fact ae-
counts for some of the trouble FM multi-
plex experiences in providing a clean
L+ R signal for mono patrons.®

There may be more satisfaction in ar-
guing that stereo provides a distraction
from the annoyance of tracking distor-
tion. Unfortunately, the eritical listener
tends to become inereasingly immune to
this distraction, the more he becomes ac-
customed to the values of stereo repro-
duction. I dare say that there is hardly
one who owns a stereo disc on which he
has never heard distortion, though we
all own some of which we have a very
good opinion. We wonder, “why aren’t
they all as good as those some,” or,
rather, “why are those few so good?”

Actually, I think that the “good” ones
are many, and I think that the answer to
these questions is one of level. In simple
fact, the theory tells us that, during the
past five years, while we have unwit-
tingly been trying to “live with” a large
vertical tracking error, the vertical or
L — R channel has been handicapped with
a greater susceptibility to overmodula-
tion than the lateral or L+ R channel.
This handicap may not have been widely
known, but even so, cutting technicians

5J. G. Woodward and E. C. Fox, “A
study of program-level overloading in pho-
nograph recording,” J. Audio Eng. Soc.,
vol. 11, January, 1963, p. 16.

6 Editorial: “Reeord distortion,” Aubrio,
vol. 46, November, 1962, p. 18.
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do listen to their handiwork, and do try
to adjust their equipment to produce an
excellent product. The result has been
many stereo discs in which the vertieal,
and even the lateral, modulations have
been quite conservatively cut.

The evidence for conservative prae-
tice is there in the five-year history of
stereo dise production. Anyone wishing
to take the trouble can measure the levels
used, and estimate the consequent dis-
tortion. Left vs. right Lissajous patterns
on an oscilloscope can provide a basis
for estimating peak levels of the L+ R,
or horizontal signals, simultaneous with
the monitoring of L -R, or vertiecal,
levels. A persistent plosphor is recom-
niended.

I have been making a survey of the
lateral and vertical levels in the stereo
dises in my private collection. I find that
I can rather reliably sort them into three
categories. The names I have chosen for
these categories are “Conservative,”
“Daring,” and ‘“Radical.” These names
are intended to be descriptive of the cut-
ting levels as measured against the hand-
icap imposed by a vertical tracking er-
ror of some 20 to 30 degrees. They are
not intended to be descriptive of the
frames of mind of the cutting techni-
cian, since the vertical tracking error
was not then known to be so serious. I
also find that sorting by levels, and sort-
ing by impressions of audible distortion,
give agreement satisfying to me.

A description of these categories is
given below. I do a rather daring thing
myself, and quote precise peak levels. T
am serious about these levels in the sense
that they define boundaries between cate-
gories, where, of course, there are no
precise boundaries. Because I am ner-
vous about this, and about the absolute
calibration of the test record I compare
these levels against, there are some gaps
between my categories. Also, the cate-
gories are more severe for British and
European discs, because they suffer from
a greater handicap of vertical tracking
error.?

The categories are as follows:

I. Conservative
A. Distortion can be discovered
upon careful listening.
(Continued on page 71)
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First Solid State
Decade Gontrol Center

The unique advantages offered by the Acoustech | solid state stereo
power amplifier can now be fully realized by using it with the new
solid state Acoustech Il stereo decade control center. Each unit
. was designed specifically to complement the other. Together they
comprise an amplifying system combining low distortion, superb
transient response, high signal-to-noise ratio, and long-term relia-
bility attainable only with solid state circuitry throughout.

The Acoustech Il is a decade control center. Never before has
equipmeni designed for the home employed professional stepped
level switches as well as stepped tone controls. The far right outside
knob (decade level) has 10 db steps, the inside knob (micro) 2 db
increments. These step level controls not only provide precise track-
ing between channels and complete freedom from noise common
to conventional volume potentiometers, but also permit identical
square wave characteristics (rise time under 1V2 psec) at all level
settings.

The decade control and other professional features indicate the
bold approaches taken in this first decade control center. The
Acoustech II's price ($348, slightly higher West of Rockies) reflects
its perfectionist nature. Both solid state Acoustech instruments
are available at leading audio dealers. Hear the difference yourself.

The Acoustech | Solid State
Stereo Power Amplifier is “. . .
better than the best . . ." wrote

Julian D. Hirsch in HiFi/Stereo
Review. $395.00 (slightly higher
West of Rockies).

AUDIO e SEPTEMBER, 1963
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UNUSUAL FEATURES
INSIDE THE ACOUSTECH Il

1 Over 6000 i fd power supply filter-
ing assure low hum. 2 Concentric
step level and tone control switches
use ball-bearing construction for
positive action and ease of turning.
3 Military-specification glass-epoxy
circuit boards provide long trouble-
free life. Capacitors are computer
grade.

I/ . TO: ACOUSTECH, INC.
Dept. A-9

139 Main Street
Cambridge 42, Mass.

Please mail me complete technical in-
formation on both the Acoustech | and
Acoustech I, as well as your booklet
“Why Solid State Amplifiers Can Sound
Better.”’

Name

Address___

City Zone State

{Export: Acoustech International,
139 Main Street,
Cambridge 42, Massachusetts)



www.americanradiohistory.com

CLASSIC MARK 11 -.,.

neerec and styled for those who cannot be content with
less than the best—the “big-ticket” system for big sales!
Acclained by leading audio critics and engineers, includ-
ing Juian Hirsch of the Hirsch-Houck Laboratories. He
gave it an “unqualified top-notch rating”—and proved it in
his Hi-Fi/Stereo Review article. Features a 15" high com-
plian>e woofer, super-smooth deluxe mid-rance and
Spherizon Super Tweeter. Response: uniform and distor-
tion f~2e from 20-40,000 cps. Truly magnificent 35’ wide-
oiled walnut cabinet. $295.00

SNIOR II Unlike ordinary baokshelf

* Oilec walnut.

42

speabker systems with their somewhat restgicted sound
quality, the sound of the Senior |l is free and open Within
the exzclusive RRL tuned ducted port enclosure a-e a 12"
woofer, 32" mid-range and Sphericon Super Tweeter.
Response: 30 to 22,000 cps. Size: 25" x 155/s" x 12" deep.
$99.50

L R I I I R I I I N T R R I AT S SR

CLASSIC DUAL 12 g viso.

ally and acoustically, it approaches the performance
and beauty of the Classic Mark Il more closely than any
other system of its moderate size and cost. Reason? A
completely radical approach—instead of the conventional
3-speaker arrangement, it uses two 12" speakers for bass
and mid-range reproduction, plus the renowned Sphericon
Super Tweeter for phenomenal highs. Response: 25-40,000

.cps. Only 23%4" x 314" x 15'/2" deep. Oiled walnut. $229.95

g‘

COMPANION II <., ,our cus.

tomers who appreciate realistic, “uncolored” sound but
are limited by budget and space considerations. It is a 3-
speaker system utilizing a 10" woofer, new 3" mid-range
and 3'2" tweeter in the RRL tuned ducted port enclosure.
Response: 35 to 18,000 cps. Size 24" x 13'2" x 112" deep.
Oiled walnut. $79.50
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SY L'O'ETTE The only ultra-thin sys-

tem that does not comprcmise performance for size.
Reasons: low 500 cps crassover; specia ly-made woofer
diaphragm to eliminate cone breakup problems inherent
in other ultra-thin enclosures; exclusve RRL tuned
ducted-port enclosure. Resoonse: 40-20 000 cps. Looks
like a magnificent framed painting! For flcor or wall.
29" x 23" x 4" deep. Oiled walnut. With hand-embroidered
Petit Point gr lle, $109.95. With Neo-Classic ast (matching
drapés or wallpaper avai'ab’e) or Cane grille, $99.95

MINI-FLEX

MINIATURES e vew sposer

systems featu-ing compactness in the extreme, but made
as all ‘miniat.re masterp ec2s are made...with infinite
patienge to the smallest details...to provide the finest
sound miriaturized technzlogy has yet achieved. Ideal for
stereo, either as the mair system, or as an extznsion sys-
tem. Mini-Flex 3-way system, 35-20,000 cos, 569.95. Mini
2-way: system 2" thin—50-17,000 cps, $44.95. Companionette
2-way syszem, 40-17,000 cis, 369.95. ’

AUDIO e SEPTEMBER, 1963

MEDALLION XII , ,.ion

wide ‘best seller”! The 12" three-way system acclaimed
by critics as -he world’s faremost compact system of its
kind. Zlean, undistorted sound from low bass to beyond
the sange of eudibility. Distinguished styling enhanced by
five interchargeable “Select-A-Style” grille frames that
snap on and off to match any decor. Response: 28-22,000
cps. 17" x 24" x 114" deep. $139.95 less grille and base.

is the sound of
music reproduction
at its best!

Send today for University's
colorful, informative catalogs
and sales literature covering
this octstanding new line of
loudsp=aker systems.

\'Vrite Deskm

UNIVERSITY
LOUDSPEAKERS

Division of Ling-Temco-Vought,
Oklahoma City, Oklahoma
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FM Tuner Characteristics—and

Their Relative Importance

DANIEL R. von RECKLINGHAUSEN*

Last month this author described the three characteristics he considers most
important for a modern FM tuner. This month he continues his description of
tuner characteristics and ends up with table which gives his order of importance.

E HAVE SHOWN that it is difficult
Wfor an FM tuner to reject strong
interference from an adjacent FM
channel when distortion in the desired
channel is to be kept low. But all is not
lost, basic F'M theory indicates that the
stronger signal will predominate at the
output of the tuner to a larger degree
than at the input; the weaker signal is
captured by the stronger one. Even if the
adjacent-channel signal is stronger, it
may not cause interference. Tuning
away from the interfering signal (at the
expense of increased distortion) and hav-
ing it on the slope of the selectivity
characteristic will make the weaker sig-
nal receivable, although not perfectly.
Since there are only 110 FM channels

* Chief Engineer, H. H. Scott, Inc., May-
nard, Mass.

In Two Parts—Part |1

available with about 1100 FM stations
on the air, any one channel will have an
average of 11 stations operating on the
same frequency. Most of them are sep-
arated geographically so that only one
station is receivable in an area. How-
ever, in highly populated regions it is
common to find at least one frequency
at whieh two or even more stations pro-
vide adequate signals for most listening
purposes. Here, the problem of co-chan-
nel interference exists. This is par-
ticularly true of the “A” channels whicl
have lower-powered transmitters at
fairly close geographical spacings.
Co-channel interference is likely to in-
crease in the future with more FM sta-
tions going on the air and the increase
in transmitter power permitted by the
F'CC. Interference will be increased even

20 \
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10 \\
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: N
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more due to the FCC’s recent ruling per-
mitting wireless microphones to operate
in the FM band. The tuner should be
able to reduce this interference as much
as possible and “capture” is the phenom-
enon with whieh this is done.

Anyone who has listened to short wave
signals with a communications receiver
is familiar with the beat tone which oc-
curs when the local beat-frequeney os-
cillator (BF'O) is turned on while listen-
ing to a station. As the BFO frequency
control i1s adjusted, the strength of the
tone remains exactly the same, varied
audibly only by the frequency re-
sponse of the audio and speaker system
of the receiver. With two unmodulated
signals at the input of the limiter-de-
tector combination of an FM tuner, ex-
actly the same beat tone occurs. The
main difference is that strength of the
tone now is strietly proportional to the
frequency of the tone. IHere, the phase
differences between the two signals
change 360 deg. per second for every cps
difference between the two signals. This
is effectively phase modulation of the
stronger and originally unmodulated sig-
nal. Since phase modulation is the same
as frequency modulation increasing in
deviation with “modulating” frequency,
the voltage amplitude of the beat tone
will increase with frequency difference
of the two signals.

The de-emphasis network of the tuner
will attenuate the beat tone proportional
to frequency above the turnover fre-
quency of 2120 eps as determined by the
standard 75-microsecond time constant.
Then, after de-emphasis, the output
voltage of the beat tone will remain con-
stant with frequency at high frequencies
and will decrease below 2120 cps. Since
75 ke is the maximum deviation, any
beat tone will be attenuated at least
75/2.12=354, or 31.0 db. This is the
basie signal-to-interference improvement
of the monophonic broadecasting systen.

If it is also assumed that the inter-
ference has an equal chance of being
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THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD

= Sony Sterecorder 777 S—Professional, all tran-

—— 2 full range speaker systems. Unequalled for per:

sistorized 2 or 4 track stereo/ mono tape recording | NOW ON DISPLAY | formance and price. Less than $239.50. = Sony

system featuring remacte control and the exclusive —
Sony Electro Bilateral head system. World's finest |
tape recorder. Less than $695. = Sony Amplifier/ ‘

| Sterecorder 500—A complete 4 track stereo/mono

AT YOUR FRANCHISED | tape system with unsurpassed studio quality. The

ful range, infinite baffle detachable speaker sys

Speaker System SSA 777 —All transistorized. 10 SONY/SUPERSCCPE tems integrate intothe recarder lid. and separate 15
watt, extended range 8” infinite baffle ki fidelty | AUDIO/TAPE DEALER : feet for optimum sterec effect. Less than $399.50.

speakers created to produce perfect, full-sound re

production with the 777 S. Less than $175. = Sony Stereo
Mixer MX 777 — For advanced recording techniques, this all-
transistorized. battery-powered 6 channel stereo/mono mixer
is the perfect accessory to compiete the 777 professional sys-
tem. Less than $175. = Sony Stereo Tape Deck 263-D — Add
tape to any sound system with this 4 track stereo playback
tape transport. 3 heads, 2 speeds. vertical or horizontal oper
ation. Less than $119.50 = Sony Stereo Recording Amplifier
SRA-2L — All the factitties for adding stereo recording to the
263-D unit. Less than $9%.50. = Sony Sterecorder 464-D Deck
— 2 speed, 4 track, stereo/mono, record/playback compact
tape deck with built-in pre-amps. Ideal for custom installation
Less than $199.50. » Sony Portable Tapecorder 102—Rugged
2 speed, dual track, hi fidelity recorder with deluxe features
and 7" reel capacity satisties the most exacting recording re
quirements. Less than $129.50. = Sony Tepecorder 111 — A
popularly priced, high quality bantam recorder for everyday
family fun. Less than $7%.50. = Sony Sterecorder 200 — The
mcst compact and lightweight quality 4 track tape recording
system on the market today. Carrying case Iid separates into

_______| =Sony Battery-Operated Executive Portable 801-A
—A distinctively styled, transistorized. 2 speed all purpose re-
corder of utmost precision and quality. For the executive desk
or portable use. The self-storing mike features a remote stop
and go switch. Tape it with ycu for less than $250. = Sony
‘Slide-Sync’' Tapecorder 211-TS — Incredibly versatile, serves
the photo enthusiast with an exclusive, automatic built-in 'pro-
grammer’ to activate a slide projector in “sync’ with your own
recorded narration. Alsc the moast compact tape teaching re-
corder available. Less than $129.50. @ Sony Tape Teaching Re-
corder 464-SL — A deluxe language and music teaching aid,
2 speed, 4 track, stereo and mono. Less than $219.50. = Sony
Sterecorder 600 — 3 heads. tape and source monitoring,
sound on sound. vertical or horizontal operating, this 4 track
stereo recording and playback unit s perfect for professional
gualbty home instatiation. Less than $450. = Also available.
an extensive hine of prafessional sfudio quality microphones
and accessories. All Sony Sterecorders are Multiplex Ready!
For detailed iiterature and name of nearest franchised tape
dealer write Superscope. Inc., Dept. 7, Sun Valley, Calif.

IN NEW YORK. VISIT THE SONY SALON, 585 FIFTH AVENUE.

S ONY SUPER300P£® The Tapeway to Sterso
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anywhere in the 150-ke minimum band-
width and the tuner’s aundio response is
cut off after 15 ke, a further iniprove-
ment of 7.7 db results. The total im-
provement is then 31.0 + 7.7 = 38.7 dh.

In sterco operation, the tuner is also
sensitive to frequencies up to 15 ke
either side of 38 ke away from the ear-
rier. This degrades the 33.7-db figure by
23.3 db to 154 dbh and interference or
noise will be eonsiderably worse in stereo
than in mono operation.

The FAM improvement figure of 33.7
db (in mono, 15.4 db in stereo) holds for
all KM tuners as long as the ratio of
signal-to-interference is relatively large
(for example 10 to 1). With a perfect
limiter and detector system, this analy-
s1s of capture holds true even if the in-
terferenee is slightly smaller than the
signal. Of course, it the interfering sig-
nal hecomes any stronger it will “eap-
ture” the desired signal.

Perfeet things do not exist in this
world and the limiter-detector system is
no exception, In limiting two signals of
similar magnitude, very rapid phase
changes oceur when the two signals are
in opposite phase. This causes a {re-
quency  “spike” of very high instan-
taneous deviation. Tf the limiter or de-
tector, because of limited bandwidth,
cannot accommodate sueh a “spike)” the
interfering signal cannot be eaptared as
well as theory predicts. Figure 8 shows
the ratio of desired-to-interfering sig-
nal (the capture ratio of the detector
system alone) below which the I'M 1m-
provement hecomes degraded.

The response of the if. system, if not
perfeetly flat in the passband, will alter
the ratio of signal-to-interference. 1lere,
the interference has a good chance to be
on the peak of the response with the
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desived signal being attennated by the
i.L.-filter response elsewhere in the pass-
band.

[t has been shown in the analysis of
distortion that a flat passhand or “near
perfect” filter is not the best for FM
reception. A low-distortion filter (see
Fig. 7) does not have a flat response
in the passhand. Tf such a filter should be
2 dh down at +75 ke, the capture ratio
at any one frequency due to that ftilter
alone will vary between 0 and 2 dh, With
sine-wave modulation of the interfering
signal, the capture ratio of this filter
alone will then he approximately 1.0
to 1.5 dh.

5. Detector Bandwidth

In aectnal listening to stations, mono
or stereo, the interfering and desired
signal will he program material other
than a sine wave and the average modn-
lation will be considerably less than 100

per cent, This places most signals near
the top of the i.f. response. The usual
method of capture nicasurenent involves
sine-wave modulation; the lowest mea-
sured eapture ratio of a tuner is not
an indication of the tuner’s over-all
quality because 1t will involve the smn
of the eapture ratio contributions of
hoth the 1.f. and the hmiter-detector sys-
tenn. It is the capture ratio of the detec-
tor which is of importance and there-
fore the detector bandwidth is the next
most important specification. The total
optimum capture ratio with a 2-me de-
teetor then would be between 2.2 and
3.0 db.

Some limiter-detector systems involve
multiple limiters with relatively nar-
row {compared to wideband detectors)
tuned  eirenits  between the  limiter
stages. They do achieve a good capture
ratio for monophonic work hnt the rela-
tively narrow bandwidth of the tuned
limiter civenits  with  their non-linear
phase slopes has a tendeney to ecause
high-frequeney distortion. This happens
the same way as with non-linear i.f.-
filter phase shift. No additional hmiting
or limiters will remove this distortion.
Theretore, detector bandwidth is more
important  than  capture  ratio  even
though eapture ratio was presented first.

6. AM Rejection

Bandwidth is not the only important
specification of the limiter-detector com-
bination. After all, the limiter must he an
amplitude limiter and has to remove any
restdual amplitude modulation from the
signal, A perfeet limiter, which exists
only in theory, has a constant output
when its input varies from zero to in-
finity, or has any value in between from
{ractions of mierovolts to thousands of
volts,

As a practical matter, the input signal
to a limiter will most often range from
tenths of volts to several volts, Also, it is
not as important to keep the output volt-
age of the Hmiter constant tfor very slow
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QUALITY
WITH
POWER

FM-3 Dynatuner with automatic
multiplex facility and Stereocator.
Low distortion and high sensitivity.
Can be completely aligned without
special test equipment.

PAS-3 Famous PAS-2 preamplifier
with new styling. Outperforms pre-
amplifiers of many times higher
price.

ver=1)

MARK III 60 watt power amplifiers
for a perfectionist’s system. The
Mark III has been chosen for public
demonstrations of live versus re-
corded sound with outstanding
success.

Quality — Economy - Dependability

DYNA designs rigidly adhere to one princi-
ple — the creation of a level of performance
in audio reproduction which cannot be
bettered regardless of price. This perform-
ance is not fully detailed by current measure-
ment standards which are unable to define
how the equipment SOUNDS. Check the
printed specs rigorously, but in the final
analysis — LISTEN'!

LISTEN to any DYNA amplifier on the
finest speaker system you can find. You will
realize the DYNA amplifiers will not limit
you, no matter what your associated com-
ponents. Choose according to your budget
and power requirements, for within their
power ratings, all DYNA amplifiers yield
the same superlative sound, free from noise
and distortion. You may find a DYNA
sounding better than its power rating would
indicate. This is as it should be.

LISTEN to a DYNATUNER under the
most difficult reception conditions, Try it
on the weakest signals, in bad multipath
locations, on overmodulated signals and in
the shadow of the transmitter. It will stand
comparison with any so-called professional
monitor tuner. Further, alignment is no
problem when you own a DYNATUNER.
When in doubt - after tube replacement,
shipping, etc. — just a few minutes spent
with the DYNA home alignment procedure
— no instruments — will assure you of lab-
oratory results.

A product is only as good as its com-
ponents. The kit builder recognizes and ap-
preciates this. (Maybe that explains why
most of our kit sales are owner recommen-
dations.) DYNA pioneered quality etched
circuit construction in the high fidelity field,
and its advantages pay you over the years
in dependability and ease of maintenance.
DYNACO output transformers have a world-
wide reputation for excellence and are used
in much more expensive equipment than
our own. They are the major factor in
DYNA'’s quality sound.

It’s easy to operate! We have tried to en-
gineer complexity out of high fidelity. Those
3 large knobs do all the work! But, there
is full flexibility for the enthusiast’s subtle
adjustments.

We devote a major part of our engineer-
ing effort to distillation and refinement of
every design. This extra effort, primarily
appreciated by the kit builder, means a
more thoroughly proofed assembled DYNA
tuner or amplifier too. DYNAKITS are
easier to build, lower distortion in operation,
and more trouble-free over the years.
You can pay more, but you can’t buy better
performance.

QUALITY
WITH
ECONOMY

FM-3 Combination of famous FM-1
tuner and FMX-3 multiplex inte-
grator with new decorator styling.
Its deceptively simple appearance
masks the fact that this unit ap-
proaches the theoretical limits for
high sensitivity and low distortion.
The FM-3 can be used with a
power amplifier only — or with
amplifier and preamplifier as
shown.

SCA-35 New combined stereo pre-
amp-amplifier. Listening quality
par excellence, with low price and
moderate power leve!. This hand-
some compact, high performance
unit combines functional simplic-
ity with full flexibility.

ASK YOUR DEALER FOR A DYNA DEMONSTRATION

Complete descriptive Iitérature available on request

DVNACO INc- 3912 POWELTON AVENLUE, PHILADELPHIA 4, PA.
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changes in signal strength as it is to re-
move audible amplitude variations. This
means amplitude variations in the range
of at least 50 to 53,000 eps in stereo op-
eration (50 to 15,000 in mono) have to
be minimized.

These amplitude variations are caused
by several factors. For instance the sig-
nal will vary in amplitude due to the i.f.
response as the transmitter deviates in
frequency; or amplitude can vary due
to multipath reception; or simultaneous
reception of a desired and an interfering
signal (be it a station, or random or
ignition noise) will also eause rapid am-
plitude variations which have to be re-
moved by the limiter.

The amount of AM rejection of a
limiter-detector circuits can he measured
and is often quoted in complete tuner
specifications. This, then, is the next
most important tuner specification.

7. Pulse Noise Rejection

A tuner which has adequate suppres-
sion of amplitude modulation (40 db or
more) in general also has good pulse-
noise suppression. At the present time,
it is very difficult to measure large
amounts of AM rejection because all am-
plitude modulators produce a residual
amount of phase or frequency modula-
tion. It is therefore useful to make a fur-
ther measurement of pulse-noise sup-
pression.

For this purpose, a pulse-noise genera-
tor is required. Unfortunately, the avail-
able pulse generators produce relatively
low energy over the bandwidth of an
FM tuner tuned to a signal in the FM
broadeast band. Therefore, the pulse
generator can be used only for measure-
ments involving low pulse interference.
Practically, pulse interference in FM
systems is ereated primarily by electrieal
equipment such as power-line switches,
motor commutators, and ignition sys-
tems of automobiles. These sources cre-
ate a far larger amount of interference
than could be generated conveniently by
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a calibrated laboratory pulse generator.
Because of this, the measurements of
pulse interference of the various stereo
receiving methods during the NSRC field
tests were made with an electric razor.
This qualitative, practical, but neverthe-
less useful test was made by the FCC
observer in charge of these field tests.

To give an idea of the level of inter-
ference to be experienced, field strength
values of approximately 1000 microvolts
per meter can be created at a distance
of 500 feet from a passenger automobile.
This is the same level as the field strength
of an FM transmitter at the edge of its
prime service area.

As any FM listener knows, ignition
noise can be heard when tuned to a
“medium distance” station. This happens
because the noise pulse is stronger than
the signal and therefore captures the
signal for the length of the pulse. With
a strong local signal, ignition noise
should be inaudible because here the sig-
nal is stronger. Completely off station,
ignition noise should again be inaudible.
Here, the (vector) sum of random noise
of the r.f. amplifier and pulse noise has
as its total only the same random phase
variation as random noise itself. This
will produce the same tuner noise output
with or without pulse noise. If increased
noise is heard, it is an indieation of im-
proper limiting in the tuner.

Therefore, an important characteristic
of limiting and a good measure of AM
rejection is the reaction of the tuner to
pulse noise when tuned off station.

8. Shape of Signal-to-Noise Ratio Curve

Another type of noise the FM tuner
has to contend with is random noise.
This noise is created partly by the radia-
tion impedance of the antenna and part-
ly by the front end circuit of the tuner
itself. The tuner reduces the effect of
this noise in the same manner as it re-
duces interference—by capture. As long
as the desired signal is considerably
stronger than the noise, then the original
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signal-to-noise ratio at the limiter input
will be higher at the audio output of the
tuner. The same improvement of 38.7 db
(as for other types of interference) will
be found for monophonic operation and
15.4 db for stereo.

Even if the capture ratio of the tuner
is quite low, this improvement does not
hold when the signal becomes only a little
stronger than the noise. Since the noise
is random, it varies randomly in ampli-
tude about its normal value and can be
both stronger and weaker than its rms
value. If the rms value of the desired
signal is more than 10 db higher than the
rms value of the noise, practically all the
noise will have been captured by the sig-
nal. Only very occasionally will a noise
peak be larger than 10 db above the sig-
nal, causing an andio pulse. The common
practice is to measure the signal-to-noise
ratio at the output of the tuner as the
ratio of outputs occurring with 400-cps
100-per-cent modulation and no modu-
lation.

At this 10-db point, a knee occurs in
the audio signal-to-noise ratio charac-
teristic. It occurs in both mono and stereo
operation respectively at 10 + 38.7=48.7
db and 10+154=254 db. At higher
levels of signal input, each 6 db of signal
increase should cause a 6-db increase in
audio signal-to-noise ratio. Below the
knee, there is more or less frequent cap-
ture of the desired signal by the noise
and audio signal-to-noise ratio will de-
grade rapidly. Figure 9 shows a curve of
calculated signal-to-noise ratio for a
mono FM tuner with a perfect limiter-
detector combination. This curve is re-
plotted from data originally computed
for a Gaussian i.f. filter 150 ke wide by
F.H.L.M. Stumpers of Philips. One par-
ticular point worth noting is that an i.f.
signal-to-noise ratio of 1.8 or 5.0 db is
required to produce an audio signal-to-
noise ratio of 30 db.

Only very well designed tuners follow
this curve accurately. Others show con-
siderable differences, indicating defi-
ciences in their performance. For exam-
ple, less steepness of slope below the
knee indicates imperfect limiting for
very weak signals. A steeper curve indi-
cates an error in measurement since the
amplitude distribution of random noise
cannot be altered. The occurrence of the
knee at a level higher than 48.7 db in-
dicates an error in frequency response of
the tuner. A slope of less than 6-db sig-
nal-to-noise ratio increase for every 6-db
increase in signal indicates a degrada-
tion in front-end sensitivity. This holds
as long as the ultimate signal-to-noise
ratio of the tuner is not reached, which
shows residual tuner and generator noise
and hum.

Therefore, the shape of the signal-to-
noise ratio curve as determined by aec-
tual measurement is an important speci-
fication of the tuner.
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The JBL Energizer/Transducer raises audio
reproduction to a degree of perfection and pre-
cision never before available to the home listen-
er. You hear music re-created in all its detail,
rich and splendid, life size, without hum or dis-
tortion. The Energizer/Transducer sets new
standards for fully controlled bass, completely
realistic mid-range, immaculate highs, and
transient reproduction without equal.

An Energizer/Transducer has its own source
of power: the Energizer. The Energizer is ex-
actly matched to the specific loudspeaker-and-

enclosure system in which it is used. Energizer and trans-
ducer are =ngineered as a unit. Given a flat, pure signal
from a preamplifier, the Energizer/Transducer delivers
sound that is perfectly flat and pure — an exact replica

AUDIO e SEPTEMBER, 1963

NOW!
ALL ARE
AVAILABLE
SELF-
ENERGIZED

JBL SOLID STATE
ENERGIZER

with exactly the right amount of damping
at all frequencies. No other home high fidelity
equipment can give you these results.

The JBL Energizer is a stereophonic all-solid-
state device of scientific-instrument quality.
Devoid of microphonics, generating negligible
heat, it can be mounted within an acoustical
enclosure. All JBL loudspeaker systems are
available as Energizer/Transducers. The JBL
loudspeaker system you now own can be made
into an Energizer/Transducer. When ordering

your matched Energizer, you need only provide your
Audio Specialist with the complete model nhumber of your
system. Write for your free copy of the new Energizer/
Transducer six-page brochure.

v

James B. Lansing Sound, Inc., L.A. 39 @
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New, All-Transistor AM-FM-FM Stereo Tuner

Low-Silhovette Walnut Cabinetry Plus That Clean “‘Transistor Sound™ ... Only $99.95 Each!

Advanced All-Transistor Circuitry . . . for cool, fast operation, lower power consumption, longer life, and the instant response
and realism of “transistor sound.” Compact, Low-Silhouette Styling . . . luxurious walnut cabinets with extruded brushed
gold-anodized aluminum front panels that add 1 rich, modern touch to any decor. An Easy-On-The-Budget Price . . . that
anyone who’s longed for the advantages of transistor sterco equipment can afford . . . only $99.95 each! These are the “whys™
of Heathkit’s new all-transistor stereo twosome. In addition, both units offer: 20 transistor, 10 diode circuit ® Sccondary
controls that are hidden under the hinged front panel to prevent any accidental changes in system scttings ¢ Compact
size . . . cach unit measures only 15" W x 334" H x 1133" D.

R

AJ-33 TUNER FEATURES:

AA-22 AMPLIFIER FEATURES:

e Stereo phase control ® Automatic sterco indicator o AFC

50

and AGC e Filtered stereo tape recorder outputs o Built-in
stereo demodulator e Slide-rule dial e Prealigned FM tuner
and circuit board for ease of assembly e Flywheel tuning
e Tuning meter e Brushed gold-anodized aluminum front
panel conceals secondary controls ¢ Walnut cabinet

Kit AJ-33, 14 Ibs....no money down,$10 mo....... .. $99.95

e 40 watts of power (20 watts per channel) ¢ Transformer-
less output circuits e Five stereo inputs e Speaker phasc
switch e Miniature indicator light for cach position on
mode switch o Brushed gold-anodized aluminum front
panel conceals secondary controls e Walnut cabinet

Kit AA-22, 14 Ibs....no money down, $10mo......... $99.95

Move up to the ‘“better listening” of all-transistor stereo equipment with Heathkit's newest, today!

AUDIO e SEPTEMBER, 1963
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MW ATHNLIT

VRIWATE IS ABE-FiIN SOEEN AM- 23

E -

and All-Transistor 40-Watt Stereo Amplifier

Deluxe “Matched”’ All-Transistor Stereo Twins

New! AJ-43 AM-FM-FM Stereo Tuner

e 25 transistors, 9 diodes ® Automatic Stereo
Indicator plus Automatic Switching to sterco
¢ AFC and AGC e Sterco Phase Centrol
o Filtered stereo tape recorder outputs.
Kit AJ-43, 18 Ibs.. . .no money down, i

1T MOL 181 ks e T e T 5 R AT $119.95

AA-21 Stereo Amplifier

e 26 transistors, 19 diodes & 70 watts power at
+1 db from 13 to 25,000 cycles o Circuit board
construction and encapsulated component mod-
ules for case of assembly.
Kit AA-21, 28 Ibs....nc money down,

F131 M0 esaircrsrind S s T g $139.95

Both units secondary controis are free from accidental changes because
they are “‘out of the way” under the hinged lower front panels.

NEW! FREE 1964
HEATHKIT CATALOG

See the Ictest mew products in Heathkit’s

wide, wecaderfol line. Over 250 do-it-
yourself k ts fos stereo/hi-fi, marine, TV,

electronic organs. amateur radio, test in- Name._
struments, eduzctional, ond home and
hobby iterns thet will save you up to Address__ —
50%,. Se-d fos your free copy today!
City S— State. .

AUDIO e SEPTEMBER, 1963

] Enclosed is $.
[] Please send Free Copy of New 1964 Catalog.

—————— - —————————— -C3g> HEATEIXIT it
HEATH COMPANY o Dot

Benton Harbor 41, Michigan 49023

, plus postage. Please send Model No.

S

WWW. atmeidsaanadiohistery.com


www.americanradiohistory.com

The same measurements, but with the
tuner operating in the stereo mode, more
clearly show the effects of improper
limiting or degradation of front end sen-
sitivity. If the two actual signal-to-noise
curves are less than 23.3 db apart at
their maximum distance from each other,
the tuner is not likely to have good
separation and/or frequency response
when operating in stereo. The location
of the ‘“knee” in the stereo signal-to-
noise ratio is not easy to pinpoint be-
cause of the relative similarity in slope
above and bheclow the knee.

In measuring the signal-to-noise ratio,
if the 400-¢cps audio modulation is not
turned off at the generator but elimi-
nated instead by the sharp rejection
filter of a distortion analyzer, we now
have a measurement of the distortion
of the detector and audio eircuits. To a
small degree, residual noise and hum at
high signal levels are also measured. At
low signal levels “modulation” noise be-
gins to appear. This is the method of
measurement preseribed by the IHF
tuner standard.

The modulation noise oceurs when the
desired signal is more or less attenuated
by the frequency response of the if.
filter as the signal varies its frequency
during modulation. The random noise
coming from the front end of the tuner
is not altered since it is not changed by
the generator. With any input, for more
than 50 per cent of the time, the gen-
erator frequency will be in the outer 15
per cent of the tuner bandpass as shown
in Fig. 10. The signal will be attenuated
and a higher signal input will be re-
quired for an audio signal-to-distortion-
plus-noise ratio as for the same signal-
to-noise ratio.

9. Difference in Signal Between
30-db S/N and 30-db IHF

Since THY" sensitivity is measured on
the steep slope at 30 db of the signal-
to-noise ratio curve (in monophonic op-
eration of the tuner) alignment for best
sensitivity on this basis for the lowest
number of microvolts results in a filter
curve with a flat top and with non-
linear phase. Here, the filter band-
width is just barely wider than 150 ke
and the average amplitude of the out-
put signal is just barely under the mid-
band output of the filter. In this case,
the r.f. signal required for a signal-to-
distortion-plus-noise ratio is only a
little larger than for the same signal-
to-noise ratio. When both curves are
plotted together, they may be separated
by 2.4+ 0.8 decibels, depending upon
accuracy of alignment.

As shown in the section on FM dis-
tortion, the filter obtained by alignment
for lowest ITHF microvolt figure has high
high-frequency distortion, particularly
in stereo operation. Such a filter is gen-
erally not phase equalized, causing a
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Table 2. The best achievable sensitivity of a monophonic tuner.

0.43 microvolt “0-db” input noise=

180-ke bandwidth instead of 150 ke

Tuner noise figure, best

Input signal-to-noise ratio for 30-db
audio signal-to-noise ratio

Additional input required for 30-db

only (98 me), 150 microvolt =

audio signal-to-noise-plus-distortion, best
Best possible performance at one frequency

Front-end noise-figure degradation, best
1.f. “tilt” due to front-end tracking, best

Best possible performance over FM band (88-108me),
1.90 mierovolt =

—74 db re 1 microvolt
+0.8 db

+35 db
+5.0 db

+1.6 db

+3.5 db
+1.0 db
+1.1 db

re 1 microvolt

+5.6 db re 1 microvolt

Table 3. The best achievable (monophonic) sensitivity of a tuner aligned for best
stereophonic performance.

0.43 microvolt “0-db” input noise =

228-kc bandwidth instead of 150 ke

Tuner noise figure, best

Input signal-to-noise ratio for 30-db
audio signal-to-noise ratio

Best possible performance at one

Best possible performance over FM
band (88-108 me), 2.45 microvolt =

Additional input required for 30-db audio
signal-to-noise-plus-distortion ratio, best

frequency only (98 me), 1.97 microvolt =
Front-end noise-figure degradation, best
i.f. “tilt” due to front-end tracking, best

—7.4 db re 1 microvolt
+1.8 db
+3.5 db

+5.0 db

+3.0 db

+5.9 db
+1.0 db
+0.9 db

re 1 microvolt

+7.8 db re 1 microvolt

further increase in high-frequency dis-
tortion. The filter curve shown in (B)
of Fig. 5 is typical of this. F'urthermore,
any inaceuracies in alignment resulting
in a slightly lopsided filter, overcoupling
peaks, or a still narrower filter, cause a
still further increase in high-frequency
distortion. Therefore, a tuner with its
i.f. section aligned for maximum ITHF
sensitivity does not have minimum dis-
tortion.

When the i.f. system of the tuner is
designed and aligned for minimum dis-
tortion in stereo operation, the filter
response of Fig. 7 will affect the signal
output as shown in Fig. 11. Here the out-
put voltage due to signal will vary with
modulation more than with a flat top fil-
ter. This requires an average signal input
3.5+ 0.5 db higher for the same signal-
to-distortion-plus-noise ratio as for the
same signal-to-noise ratio.

As a check on low-distortion operation
of the tuner, it is important to know
whether the tuner in mono operation has
low distortion as found in the IITF test
and is this eurve separated by 2.5 to
3.5 db from the signal-to-noise ratio
curve at r.f. signal levels below 40-db
signal-to-noise ratio.

Where does all this noise come from?
Part of it may be picked up by the an-
tenna itself. For example, the average
peak noise at the antenna terminals may
be between 30 microvolts in suburban lo-

WWW. amerseatsadioRhistery.com

cations and several hundred microvolts
in the city. Even cosmic noise will pro-
duce 3 to 4 microvolts. These noises can
be reduced by using a more directive an-
tenna than a dipole.

The other main contributor is ther-
mal noise. This exists in any resistance,
with the 300-ohm radiation resistance of
a folded dipole being no exception. The
open-circuit voltage of such a 300-ohm
antenna, or the equivalent dummy an-
tenna of a signal generator, is 0.86
mierovolt over a 150-ke bandwidth. This
noise voltage would increase twice if the
bandwidth were quadrupled. A perfect
amplifier or tuner which produces no
noise itself connected to this 300-ohm
resistance would have this voltage as
the minimum possible voltage on its in-
put. Also, this tuner would not be per-
mitted to consume any power from the
noise or signal power coming from the
antenna. This would result in very high
signal reflections and standing waves on
the antenna lead because such a tuner
would not have any resistive component
to its input impedance. Such a tuner
would have a 0-db noise figure—the best
ever attainable.

If a tuner were completely noise-free,
but had a resistive 300-ohm input im-
pedance, it would then attenuate the ex-
ternal signal and noise by 6 db. Its in-

(Continued on page 81)
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PROFESSIONAL quality. The AR turntable

meets NAB specifications for broadcast equip-
ment or wow, flutter, rumble, and speed accu-
racy. It is belt-driven and synchronous.

STABLE performance. The suspension design
makes 1t insensitive to mechanical shocks from

the flocr or to acoustic feedback.

FOR BUTTERFINGERS. this is a picture

of the tone arm a second after it has been “‘acci-
dentally’” dropped. It floats down, but when the
needle is in the groove the arm is free of restraint.

ACOUSTIC RESEARCH, INC_,

AUDIO e SEPTEMBER, 1963

complete with arm, oiled walnut base, and dust
cover, but less cartridge

quoted from IIII:‘i sjt(‘}:gg (Julian Hirsch)
e

“The wow and flutter were the lowest | have ever measured on a
turntable . .. The speed was exact ... the only rumble that can be heard
with the AR turntable, even with the tone controls set for heavy
bass boost, is the rumble from the record itself.

“| found that records played on the AR turntable had an unusually clean,
clear quality. The complete freedom from acoustic feedback
{which can muddy the sound long before audible oscillations occur)

was responsible for this.”

aworsatrom AUDI(

“The AR turntable does run at exact speed (both speeds), and it
introduces as little ‘signal’ of its own as any turntable we have had

occasion to test.”

R
quoted from HI-FI (John Milder)

I EHED GU.DF

“ .. the best answer so far to the interrelated problems of rumble and
acoustic feedback . . . the only time rumble is audible is when it has
previously been engraved on a record by a noisy cutting lathe. Nor is
feedback audible — even when the turntable, against customary
warnings, is placed directly on top of a wide-range speaker system.

There is simply silence.”

quoted from INDUSTRIAL DESIGN

.. noteworthy for elegant simplicity.” (The AR turntable was
included in an exhibit staged by Industrial Design Magazine, as an
example of functionai beauty in product design.)

Literature on AR speakers and turntables, including reprints of the
AR turntable reports from HiFi/Stereo Review and Modern Hi-Fi, will be

$6820

sent on request.

LESS CARTRIDGE

(3314 only, ¥66)
5% higher in the West and Deep South

The price of the one-speed turntable has been increased from the original $58. This price
increase, made necessary by manufacturing costs, is the first in AR’s nine-year history.

24 Thorndike Street,

WWW. atmeidsaanadiohistery.com

Cambridge 41,

Massachusetts
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FISHER SA-1000 STEREO
150-WATT POWER AMPLIFIER
AND K-T1000 STRATAKIT

Rarely do we get the opportunity to re-
view both a factory-built unit and the kit
version at the same time. We feel that it is
a good idea to do so—good from the stand-
point of the reader who is trying to make
up his mind which version to buy. Ts it
worth the $50 saving to do it yourself?
We'll try to give you some clues.

First of all, however, we must point out
that the SA-1000 is intended for the very
best stereo systems. It is not inexpensive
(about $330), nor is it light (71 Ib. dis-
tributed unequally over a volume 15%-in.
wide, 7%-in. high, and 12-in. deep). It is
rated at 150 watts JIIF or 130 watts rms
with both c¢hannels driven. Clearly, Fisher
has designated the SA-1000 as the tep of its
amplifier line, which places it in a very se-
lect class.

Among the facilities provided by the SA-
1000 are means for bias adjustment and

Circuit Description

The step-type input attenuator eireuit
consists of a series of precision resistors,
frequeney compensated so that response is
flat at all steps, which feeds a eathode fol-
lower. (The approach is the same as nsed
in instruments such as oscilloseopes.) The
cathode-follower input tube is a ECCS808/
6IXX8, a new low-noise tube. Next, the sig-
nal is fed to a 12AX7 amplifier and direet-
coupled cathodyne phase inverter. The out-
of-phase signals are then sent to separate
scetions of the push-pull driver, a twin

triode-strapped pentode, the ELL80/6UHS.
The output stage utilizes a pair of beam-
power pentodes, the 8417, a new tube with
an unusual plate structure which tends to
reduce secondary emission.

Feedback (17 db) is provided from the
secondary of the output transformer to the
cathode of the 12AX7 amplifier section. 12
db of feedback is provided by plate-to-
cathode coupling in the output stage.

The power supplies for plate, sereen, and
bias voltages are completely independent of
each other and utilize silicon diodes. This
rather luxurious power supply ensures top
operation in either stereo or mono modes.
The quality of the components is quite high
and indicates long life at maximum per-
formance level. In this connection, it should
Lie noted that the driver stage is operated
at 50 per cent of ratings. (Operating the
6UHS8 40 per eent below maximum, in con-
junetion with its low output impedance,
helps to improve transient response.)

Performance of the SA-1000

Figure 2 shows the frequency response
of the SA-1000 within the luwits of our test
equipment. We do not show both ehanncls
beeause the results were so close that draw-
ing inaecuracies are usually larger. This
is also true for Fig. 3, which indicates the
Liarmonie distortion at rated power. 1M dis-
tortion (measured with a 16-ohm load, 60
and 7000 cps mixed 4:1), measured a maxi-
mum of 0.4 per cent at rated power to a
low of 0.2 per cent at 10 watts rms. Ac-

_ RELATIVE OUTPUT—db
=3

4
attenuation of the input. The meter shown -5 ‘/ Y
in Fig. 1, and a switeh hidden behind the e == UESORICIHIUIE
swing-down front panel, permit making . )
bias equal at all four output tubes. The in- /
put attenuator controls the input signals in -0
cach chaunel up to 12 db in 3-db steps. A 25
switehable sub-sonie filter is provided to
eliminate frequencies below about 16 eps if . 7 34 0 1000 o 100000
desired. (This will eliminate those arm reso- FREQUENCY IN CYCLES PER SECOND
nances and other low-frequency noises we
would not wish to amplify.) Fig. 2. Frequency response of the SA-1000.
-2 ; 4 i : g tually the IM never exceeded 1 per eent
¢ w5 XL T 5 up to 85 watts rms. Harmonic distortion at
T £ ok ok = e i, % 1000 ¢ps as a function of power, re-
= & P y = Wi L& mained eonstant at 0.1 per eent up to 70
P ) ® 4 R 3 s
: walts rms, was 0.2 per cent at 85 watts,
and rose to 1 per cent at just under 90
watts. Crosstalk, at rated power and at
i : ihree different frequencies, never was
= worse than —79 db. Sensitivity, for rated
N power at 1000 eps, wus as follows:
E 4 Atten, Chan. A Chan. B
" (db) (v) (v}
0 0.481 0.492
B T P = et e e =] 0.662 0.681
o b a5 THE FISHT R - © - 6 0.950 0.975
; Cw ‘ Y ) 1.28 1.31
2 % = : :,ﬁ,; o - -12 1.80 1.83
w B R PR o \_/ b r} Hum and noise was 90 db helow rated
i e e : g iR se s s poewer in Channel A aund 87 db below in

-

Fig. 1. Fisher SA-1000 stereophonic 150-watt amplifier.
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Channel B. Square-wave response wis ex-
cellent at three fundamental frequeneies.

Without question, the SA-1000 is one of
the finest amplifiers we have ever tested.
In addition, it reproduces music as well as
it tests. In our opinion, this is due to the
unusually excellent transient response (in
conjunction with its unusually execellent
cverything else).

AUDIO e SEPTEMBER, 1963


www.americanradiohistory.com
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THE FISHER K-1000 STRATAKIT

Previously we mnoted that $50 could he
saved by building the kit version of the
SA-1000. But that is only part of the
profit to be niade; there is wealth of in-
formation to te culled from this kit, and
it is not hard to find. But more of that
a little later.

First let us deseribe what the kit con-
sists of. When we first veccived it, the
K-1000 consisted of two boxes—a large
heavy one and a small heavy one. Strangely
enough, to the uninitiated, the small box
(perhaps one-fifth the size of the other)
weighs as muck if not more than the large
one, Of course it contained those massive
output transformers. Opening the large
hox we found the setup shown in Fig. 4;
i compartmented parts tray on the top and
a roughly asseirabled chassis on the bottom.
The parts tray zontained 27 numbered parts
packets, one spare, and various parts such
as tubes and eapacitors. The ehussis had
almost all the mechanical assembly com-
pleted and riveted in place. All that re-
mained was ewetrical assembly, and in-
stalling the output transformers. It took us
about 14 carerul hours to convert those
StrataPacks iwto the equivalent of the
SA-1000.

The Instruction Manual

Here's where the wealth of information
is located. Thiz manual has taken several
strides beyond any manual we have seen
to date. First of all we should poiut out
that each one of those numbered parts
packets corresponds to an assembly stage,
and all the parts necessary for that stage
are in there. Thus StrataPaek 6 corre-
spouds to Stags 6 in the manual, and the
parts it containsz are preparcd for that stage
—ineluding eut to-size wires.

At the beginming of each stage there is
a deseription of what is to be accomplished,
and in gome cazes there's even some of the
why., On top ef that there is a certain
amount of lhuiior peeking through from
time-to-time wirtich relieves the strain of
careful assembly. We liked that.

We also linked the timely warnings which
preceded certain lengthy procednres; if we
didn't have that much time we were told
not to start bezause it all had to be done
at once. Sprinkled throughout were tips
and reminders swhieh would save the tired
builder from needless mistakes.

It Lhardly necds saying, but we found the
manual accurate in all important aspeets.

The only real improvement we could think
of would be ta include a block diagram
and brief description of low the various
stages of an amplifier work togcther, on the
neophyte level.
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How It Went Together

The K-1000 is an easy kit to assemble,
well suited for even the neophyte. We do
recommend, however, that the purchase
of a pair of long-nose pliers and several ap-
propriate nut drivers will make it so much
casier. The pliers are for wrapping wires

THE FISHMER ' Srearnafdim

Fig. 4. The Fisher K-1000 Stratakit in its

box.

around lugs and the drivers to get nuts
started in places where fingers are too
big. There is one place, when the output
transformers are mounted, where a %5 hox
wrench will he a lifesaver. Dorrow one,
you use it ounly once.

The metliod of halancing the output
stages, onee the amplifier is assembled, is
qnite interesting and surprisingly aceurate,
Basieally, the method is to place a resistor
between the center tap of the output trans-
former primary and ground and adjust for

minimum signal across the resistor. Ob-
viously a.c. balance requires that the out-
of-phase signals eancel the even harmonics
at the center tap tor minimum distortion.
Thus minimum signal across the resistor
means maximum caneellation of harmonics.
To determine minimum signal across the
resistor, without resorting to instruments,
the signal is fed into the input of the op-
posite channel and an indicator lamp is
placed aeross the output of that channel.
The indication of more signal is a hrighter
glowing lamp, and minimum signal is in-
dicated by minimum brightness. The only
problenmt we encountered was to determine
with certainty the minimum brightness
point. We found it helpful to perform this
procedure in a semi-dark room. (Better still,
if you have a VTVM available use it in-
stead of the lamip.) Once the lamp bright-
ness technique is mastered, this method
produced results almost as good as we were
able to obtain with test instruments,

Performance

The question to be answered here is
whether we were able to builld a unit which
performs as well as the factory-built SA-
1000, The answer is yes! In faet, for some
reason, the kit actually performed better
in some areas. For instance, harmonie dis-
tortion at rated power never exceeded 0.35
per cent at freguencies up to 25,000 eps.
In almost all other performance areas the
results were close enough to be within
typical manufacturing variations.

In sum, the K-1000 is a superhb power
amplifier kit which is priced $50 less than
the factory-assembled version of the iden-
tical amplifier—and you can do as good a
job as the factory if you take your time
and work earefully. Is it worth spending
14-20 hours to save $302 Only you cun
answer that one. K-20

H. H. SCOTT FM-STEREO
BROADCAST MONITOR TUNER,
MODEL 4310

The 4310 is unquestionably the finest
tuner H. . Scott has built to date. At
first glanece one can tell that this unit is
meant to be a broadeast monitor, even if
the label didn't tell us. Indicators of its
category are the price (#173), the varions
visual monitoring facilities, plus the auto-
mutie switching facilities, plus the huilt-in
diversity provision, plus the way it's built.
Yes, the 4310 is obviously a broadeuast moni-
tor.

On the other hand, the 4310 is also
handsomely styled. (See Fig. 5) It certainly
will improve the appearance of most hroad-
casting stations. Also, it will improve the
appearance of most homes.

The 4310 hes two VU neters on the front
panel, separated by a signal strength meter.
Individual level eontrols are provided for

Fig. 5. H. H. Scott FM-Stereo Broadcast Monitor Tuner, Model 4310.
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each channel. In addition there is a stepped
master level control which goes down 30
db in 3-db steps. Other controls on the
front panel include diversity switch, mono-
stereo switch, function switch, stereo
threshold econtrol, dynaural squeleh con-
trol, and an a.g.c. partial-full switeh. Of
course there is the familiar round tuning
dial and a tuning meter. Indicator lights are
provided to show when the set is receiving
stereo or is in standby.

The 4310 will accommodate either a 72-
ohm or 300-ohm antenna, balanced or un-
balanced. Output impedance is 10,000 ohms.
A 600-ohm connection is also provided.
There are two convenience outlets.

S
Fig. 6. Top view of the H. H. Scott Model
4310.

Tke front end of the 4310 uses the same
configuration found on most, if not all,
Scott FM tuners: that is, a 6BQ7 cascode
r.f. amplifier and a 6U8 oscillator-mixer.
From there the signal goes through four
i.f. stages and two limiting stages before
it reaches the ratio detector diodes. Then
it goes to the well-known Scott multiplex
circuitry. Firally it exits through the audio
stages and the output attenuator. Of course
there are other odd circuits for the diver-
sity funetion, relay drivers for squelch and
stereo threshold, VU meters, and so on. We
needn’t spend space to describe them be-
cause they are relatively straightforward
albeit well designed. From the top view,
Fig. 6, we can sce that the set is carefully
laid out. If we could sce the bottom view
we would discover the usual r.f. rat’s nest.
Some things never change.

In sum, the 4310 circuit is elaborate but
relatively usual for Seott tuners. It does
a lot of things.

Performance

Without question, this tuner is one of
the finest tuners extant. It pulled in more
stations, loud and clear, than any other
tuner we have tested. The record now
stands at 40 stations.

The performance, in numbers, of the
4310 was as follows: Capture ratio, 2 db;
rejection of spurious response, 85 db;
selectivity, 53 db; AM suppression, 60 db;
signal-to-noise ratio, 70 db; sensitivity
(mono), 1.95 uv; frequency drift, 0.015
per cent; audio output, 2 volts.

Of course these numbers do not tell the
whole story; they certainly do not tell
how the 4310 sounds. As we noted before,
the set automatically switches to stereo
or mouno (mono-stereo switeh in stereo po-
sition) depending on the signal-to-noise
ratio, which you set yourself by means of
the stereo threshold control. Thus stereo
listening does not become the ordeal it can
sometimes be—when the noise rises above
your present tolerance, the set automat-
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ically switches to mono. Even in mono, if
the noise becomes intolerable, the set auto-
matically switches to standby. The toler-
able mono level is set by means of the
dynaural squeleh control. The only problem
we encountered with this system was in
finding the proper “tolerable” levels which
would not have the automatic circuits con-
stantly triggering the relays. Unfortunately
the relays create enough noise of their
own in the switchover to be clearly au-
dible. On the other hand, the sound
quality, because of the lack of noise and
distortion, is just superb.

There was just one minor detail of this
excellent tuner which we felt could be im-
proved—the location of the VU meters. We
found it rather difficult to track both
meters simultaneously because of the space
between the meters. We know this doesn’t
affect sound in any way, but it might make
some tired-eyed station engineer much hap-
pier if they were placed side-by-side, or one
over the other.

To sum it all up, we will state un-
equivoeally that the 4310 is unquestion-
ably the finest ¥FM-stereo tuner H. H.
Scott has made to date, which makes it
one of the finest tuners around. K-21

TANNOY 10-INCH MONITOR
DUAL-CONCENTRIC

The line of Tannoy Monitor Dual-
Concentrie loudspeakers needs no introdue-
tion to the readers of AuUpio. We have
known about 15-in. and 12-in. units for
some time. What we had forgotten was the
unusual versatility of these units.

For example, when we first received the
ten inchers, we decided to try various en-
closures to determine which would eomple-
ment these fine units best. We eventually
did just that, but the very first thing we
did was to mount them on a pair of sturdy
baffle boards and hang them without an
enclosure; (naturally we did the easiest
thing first, doesn’t everyone?). The upshot
of that “quick and dirty” procedure was to
reafflrm something we have known for a
long time—these speakers do not need to
be enclosed. In a word, they sounded great.

This points up the most important char-
acteristic of the Monitor Dual Concentrics,
they are designed for infinite baffling.
Subsequently we did mount the tens in a
variety of available boxes, and we did find
a few we liked somewhat better than the

g

unboxed baffle. But more of that anon.
First let us describe the basic premise
of the Dual Concentrics. What Tannoy has
done is make a coaxial speaker in such a
way that the throat of the high-frequency
unit goes through the magnet structure
(pole piece) of the low-frequency unit.
It goes through in such a way that the
high-frequency unit is not affected by the
low-frequency unit. Thus we have highs
without the resonance bumps normally as-
sociated with concentric units. And this is
not just theory, they work that way. In
our opinion this unique construction is re-
sponsible for the smooth sound quality of
these speakers. Well, to get back, the Dual
Conecentrics are coaxial units supplied with
their own crossover network, as shown in
Fig. 7. The basket of the speaker is a
heavy die casting, obviously capable of
avoiding resonances from this source.
The manufacturer told us that these
ten inchers would operate well in a box
as small as 1% cubic feet, so we tried it
in such a small box stuffed with cotton
waste (the manufacturer told us about that
too, only he called it machinists wiper cot-
ton). Frankly we were amazed, it produced
the best sound we have ever heard out of
a box anywhere near its size. (The cotton
waste made a decided difference, it
smoothed out the midrange. Another ab-
sorbent material said to do the same job
is Tufflex, which is a special cotton pad.)
The only box we liked better than the
small one we have described is a horn-
loaded unit which is essentially a smaller
version of the famous GRF box. The Tan-
noy people are going to market this
smaller horn-loaded system, calling it ap-
propriately enough La Cornetta (the little
horn). This system, to our ears, is one of
the finest we have heard in a long time.
Of course, big brother GRF does sound bet-
ter, but that’s going up in size and price
quite a bit ($269 as against $385).
Altogether we found the 10-in. Monitor
Dual Coneentric to be a very flexible loud-
speaker which is in the very best category
as a sound reproducer. In the 1% cubic
foot enclosure, properly baffled and stuffed,
it will take on almost any existing book-
shelf and come out on top, at least for our
listening taste. By the way, for those who
worry about such things, the free air
resonance of the speaker is 27 cps, power
handling capacity 20 watts, impedance 16
ohms. K-22

A s

Fig. 7. Tannoy 10-in. Monitor Dual Concentric loudspeaker and crossover network.

WWW ammedaaaradiaohietary com

AUDIO e SEPTEMBER, 1963


www.americanradiohistory.com

PIONEER.....
for a living image of sound

The Japan of today is renowned for its quality precision products, created from a har-
monious merger of Japan’s traditional craftsmanship and modern production line sys-
tems. And from this merger comes the renowned line of PIONEER audio components.

For professional applications where large power is a MUST, or for deluxe home
applications, choose from PIONEER's two large power models, the 72-watt SM-500
stereophonic amplifier, and the 80-watt SM-600 tuner-amplifier.

Each is designed for maximum versatility, each is designed for easy handling, and
above all, each provides the same PIONEER reliability and performance.

SM-500

The SM-500 provides a full 36 watts of clean
and undistorted power from each of its well-
designed channels in stereophonic operation,
and a total of 72 watts in monophonic opera-
tion. Featuring a precision-finished preamp-
lifier using carefully selected noise-free tubes
operafing off hum-free DC, the SM-500 has
a total of 14 inputs to handle all forms of
signal inputs.

SPECIFICATIONS OF THE SM-500
Frequercy Response:
monic Distortion: less than 1%. Hum and Noise: Mag.
better than 60db, Aux. better than 80db.
ments: 115/230 volts, 1.4/0.7 amp.,
50/60 cps.
D) inches.

145 watts  (max.),
Dimensions: 11"%2 (W) x 5*%: (H) x 13" 7.

+1db from 5cps to 100 kc. Har-

Power Require-

The SM-600 is a compactly put-together com-
plete stereophonic tuner-amplifier providing
40 watts of noise-free power from each of its
efficient channels. In addition to normal AM
and FM circuits, its tuner section features a
built-in multiplex circuit for the reception of
superb FM stereo. Its preamplifier has a total
of 10 inputs for full versatility.

SPECIFICATIONS OF THE SM-600

FM Sensitivity (IHFM): 1.5zv. AM Sensitivity (IHFM
6.3pv.  MPX. Channel Separation: better than 30db. Fre-
quency Response: =1db from 15 cps to 100 kc. Harmonic
Distortion: tess than 1%. Hum and Noise: Mag. better
than 55db, Aux. better than 65db. Power Requirements:
115,230 volts, 2.1/1.14 amp., 208 watts (max.), 50/60 cps.
Dimensions: 72%: (W) x 5%z (H) x 17%:2 (D) inches.

()| PIONEER
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PIONLEER ELECTRONIC CORPORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan

Cable Address: PIONEER TOKYO

Distributors:

West Germany: C.Melchers & Co. Schlachte 39/40 (P.O. Box 29) Bremen
Belgium:
[taty:

SYMA 94, Avenue Louise, Bruxelles §
Prod-El S.p.A., Via Monfalcone 12, Milano
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UHER 8000 ROYAL STEREO
TAPE RECORDER

We have previously reported on the Uher
(pronounced  “oo-er”)  Universal  (Oet.
1959) and on the Stereo Record IIT (Feb.
1960), both of which were then considered
rather exciting tape recorders. The Uni-
versal had a multitude of features, and
only failed as a top-quality home machine
in the faet that it was monophonie, its
highest tape speed of 3% ips, and that it
would aceommodate only 5-in. or smaller
reels. The Stereo Record I1II provided a
number of attractive features, including
three speeds and complete stereo perform-
ance, and the unit has achieved consider-
able acceptance as a continuing good per-
former.

But now comes the Uher 8000 Royal
Stereo—4-track stereo and monophonie,
tour speceds (7%, 3%, 1%, and 1§ ips),
and features galore. And it is completely
transistorized, exeept for the motor, which
is eonventional, Mechanically similar to the
Stereo Record III—and that was a good
model to follow with its cast aluminum
chassis for stability, heavy capstan-shaft
flywheel, and long-life oilite bearings—the
unit differs electronically in many respects.
In the first place, the 8000 is a three-head
maechine for monophonic recordings, per-
mitting the monitoring of what is actually
on the tape. It hus built-in echo facilities,
built-in  sound-on-sound faeilities, multi-
play facilities, remote control facilities,
mixing facilities, end-of-reel shut-off fu-
cilities, and besides all that it ean control
an automatic slide projector so that once
you have recorded a commentary for a slide
show, you can subsequently leave it all to
the machine.

One master switech controls the mechani-
cal speed selector and the oN-oFF mode.
There are seven positions—four speeds,
with three OFF positions between. Scleeting
the speed also adjusts equalization for cach.
A second switeh, together with an inter-
locked RECORD button, controls all of the
electronic funetions in its eleven positions,
which are marked: 1-4—mono record or
play on upper track; 2-3—mono record or
play on lower track; sTEREO—rtecord or
play: MULTIPLAY l—permits reeording on
the upper track from mierophone and mix-
ing with material from lower track; MUL-
7IPLAY TI—permits recording on lower
track and mixing material already re-
corded on upper track; DIA-PILOT I—used
for recording from microphone and/or
from phono record or another tape ma-
chine on upper track as eommentary for
slides: bpra-piLor Il—after making re-
corded commentary on upper traeck, this
position is used to record sub-sonic tone
on lower track at points where a slide is

Fig. 8. The Uher
8000 Royal Stereo
Recorder in its at-
tractive simulated
leather case.

te be changed and for playback with slide
projector thereafter, with the slide chang-
ing at each point when the tone button
was depressed in the second run-through;
ECHO 1-i—permits adding delayed sound
to an original recording on upper traek,
the amount of delay depending on the
speed of the tape; ECHO 2-3—same opera-
tion for lower track; syN-pLay I—used
for reeording on one track for later re-
cording another signal in synehronism with
the first but on a second track when the
switeh is turned to the syN-pLaY 1T po-
sition. Thus practically any trick type of
receording ean be made with no external
interconnecting or switching.

Just above the piano-key START-STOP-
PAUSE keys are two level-indicating meters,
oune for each chamnel. To their right are
two blue indieator lights—the upper show-
ing when the instrument is set for play-
back from the upper track and the lower
for the seecond track; both are illuminated
for sterco. To the left of the nieters are
two red lights, showing when each channel
is set for recording. Thus for MULTIPLAY
I, for instance, the upper red light is on
when the reeording button is depressed,
and the lower blue light is on; in MULTI-
rrLaY 11, the two lights are reversed.

Piano-type keys are used for the start,
stop, and pause operations; in PAUSE, the
pineh roller is held away from the capstan
so the tape remains stationary while all

TTTITH
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other controls are in the same positions.
The pause operation provides an instant
start and stop action so that words ecan
even be cut in two in recording, so that
one ean say “‘Micro—(pause)—phone” in
recording, while in playback it will sound
like “mierophone” without interruption.

The remote-control facility, with the aid
of an accessory unit, gives the operator the
ability to control balance bebween channels
and to start and stop the recorder at a dis-
tance from the machine so that the balaunce
may be adjusted from the listening position
rather than from the recorder position.

The playback level is controlled by one
kuob, balanee Detween channels by a seec-
ond, and tone—affecting plavback only—
by a third. The balanece control, in mono-
phonie operations, gives normal monitoring
from the input signal when in the counter-
clockwise position, and from the tape when
in the clockwise position. Two recording
level controls are provided—the left one
for microphone inputs and the right one
for inputs from the phono receptuacle on the
rear apron panel. Also provided on the rear
panel are receptacles for the remote con-
trol aceessory, the slide projector, and for
remote speakers or for monitoring head-
phones, as well as a fuse and a line-voltage
selector, sinee the instrument will operate
on any voltage from 110 to 250. The case
is of wood, well reinforeed, and covered
with an attractive plastie resembling black
moroeco leather, and fitted with a key-op-
erated loek. The unit measures 14 in. wide,
13 in. front to back, and 7 in. high, and
weighs 23% 1bs.

Performance

Figure 9 shows the frequency response
of the Uler 8000 in its various modes of
operation. The upper eurves show the play-
back response from Ampex Standard Fre-
quency Tapes 31321-01 and 31331-01 at
speeds of 7% and 3% ips respectively,
while the four lower curves show the re-
sponse in and out—that is, recorded from
a flat signal and played back—for the four
speeds. It is seen that on playback from
the standard tapes that response is within
+2 db over the limits of the tape fre-
quencies (from 50 to 15,000 eps at 7% ips,
and from 50 to 10,000 eps at 3% ips), and
on the record/playback curves is within
+3 db from 50 to 18,000 at 7%, with the
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GENUINE

PLAYBACK

EQUIPMENT

A DISTINCT STEP-UP
FROM HIGH FIDELITY

Genuine studio PLAYBACK equipment is as superior to conven-
tional ““hi fi'”” components as these components are superior to
typical package *‘hi fi,”” The reason: PLAYBACK equipment is
what the conductors, artists and recording engineers rely on in
the studio tc accurately compare the realism of a recording with
the live rendition.

In professional audio, where no compromise with performance
and reliability is tolerated, only genuine PLANBACKN equipment is
deemed acceptable. Altec Lansing is synonymous with  PLAYBACK
because major professional users—studios, concert halls, thea-
tres — have used Altec equipment predominantly since the begin-
ning of modern sound technology.

The Altec 605A "‘Duplex’'® is an outstanding example of such
studio equipment and has been judged the finest single-frame
speaker in existence. It is the ultimate refinement of Altec’s orig-
inal 604 which had served as the PLANBACK standard since the
birth of long play records.

One hearing will quickly demonstrate why the 605A ‘‘Duplex’’
is supreme. These specifications will explain some of the reasons:
The 605A is a 15", two-way speaker system employing a true
multicell hom for perfect dispersion of high frequencies through-
out the entire audio range. Its guaranteed frequency response is
20-22,000 cwcles. The Altec 605A *‘Duplex’ is so free of distor-
tion and false coloration that other speakers sound shrill and
constricted by comparison. That's why leading Capitol recording
stars such as Judy Garland, Peggy Lee, Nat King Cole and Vic
Damone can rely on the ‘““Duplex’ in studio PLANBNCK for evalu-
ation of their work before the recording is ‘‘wrapped-up.”

WIDE VARIETY OF WIDE-RANGE SPEAKERS

The 605A is priced at $168.00 including dividing network. At 35
pounds, it is the ‘‘heavyweight’’ of the line. Two other *‘Duplex’’
PLNBACK speakers of exceptional quality are also available.
The 602C is a 15” two-way speaker which provides outstanding
performance at the modest cost of $132.00. For those who want
genuine PLAYBACK sound in comparatively small space, Altec’s
two-way 601C is the ideal answer at $108.00.

For ‘‘starter’” systems on a budget, consider Altec full-range,
single voice-coil ‘‘Biflex’'® speakers: the 15” 415C and the 12"
412C. And, fcr speakers throughout the home, there’s the remark-
ably smooth 8” 755C ‘‘pancake,’’ a popular utility monitor in the
broadcast and recording field for many years.

AUDIO'S MOST IMPORTANT FORMULA

Whatever you invest in your system, put major emphasis on the
speakers. The speakers are the voice of your system and here, a
compromise is most audibly apparent. If, for various reasons,
you must compromise with overall quality, it is best not to do so
in speaker selection but elsewhere in the audio system. Naturally,
you will be assured best results by a stereo system made-up
entirely of ccmponents of homogeneous quality such as offered
by genuine Altec PLAYBNCW speakers, amplifiers, and tuners.
Hear Altec speakers, speaker systems and other PLANBACK
components at your nearest Altec Distributor’'s (see your Yellow
Pages). And while you're there, be sure to ask for your courtesy
copy of “ PLANYBNCK and Speech Input Equipment for Record-
ing and Broadcast Studios.”” Although prepared specifically for
the recording and broadcast industry, it provides the obvious
answers to better home listening as well. Or, for your free
copy, write Dept. A-9.

AUDIO e SEPTEMBER, 1963

Interior of Columbia Records’ Studio A in Hollywood showing CBS-
buiit cabinets housing Altec 605A “Duplex’ Loudspeakers for
professional PLAYBACK .

Monitoring with Altec "Duplex’ speakers in Capitol’s Control Room.
More than 70 Altec ""Duplex’ spea«ers are used for various
PLAYBACK purposes throughout Capitol Records’ recording facilities.

ALTEC LANSING

CORPORATION
(1,777 A Subsidiary of

Ling-Temco-Vought, Inc.
ANAHEIM, CALIFORNIA
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upper limits extending to 13,000, 8500, and
4000 cps respectively at 3%, 17% and 1§
ips. Obviously one would not expect to use
the lowest speed for high-quality music re-
production, but it is quite satisfactory for
recording long periods of voice material
such as a lecture.

On multi-track recorders, it is impor-
tant that channel separation be high if
monophoniec recordings are to be repro-
duced without interference from other
tracks. Separation measured 54 db between
channels, and 51 db between adjacent
tracks—that is, with a maximum level tone
recorded on track 2, the crosstalk into
track one measured 51 db. Signal-to-noise
ratio measured 53 db on one channel and
51 on the other, and wow and flutter was
under 0.2 per cent at 7% ips, increasing as
the speed was lowered to a maximum of
0.4 per cent at 1§ ips. At 7% ips, IM dis-
tortion measured 3 per cent at operating
level (10 db below 3-per-cent harmonic dis-
tortion), decreasing to 2 per cent at 10
db below operating level.

The unit has two built-in §x 7 in. loud-
speakers, one on each side of the case. The
output amplifiers—also transistorized—are
capable of putting out a signal of 2 watts
per channel, which is adequate for efficient
speaker systems. IFor optimum quality of
sound reproduction, however, the machine
would normally be used to feed an ex-
ternal power amplifier and loudspeakers,

and under such conditions the performanee
at the top speed is definitely of hi-fi quality.

As an extremely flexible home machine,
the Uher 8000 is eapable of practically any
type of operation that the average record-
ing fan can imagine. One additional fea-
ture which ean be had with the use of an
accessory known as the Akustomat makes
it possible to use sound as a controlling
medium for the recording operation. The
machine can be used as a dictating ma-
chine, for example, without the need for a
start-stop button—one simply speaks and
the machine starts recording, and when
the dictator pauses, the machine stops. Thus
it may be used to monitor and record
sounds of an intermittent nature over a
long period of time without aetually run-
ning exeept in the presence of some sound.
The need for this feature is not universal
amongst recorder owners, but there are
some applications for which it is most im-
portant, and we know of no other machine
which has this feature.

At the slowest speed and in the echo
mode, the machine can be used to eheck
pronounciation in the study of languages.
One simply says a word, and then hears
it back a fraction of time later. The
various features of the machine provide a
wide range of facilities useful in the study
of musice or languages. In short, practically
any use that can be imagined is possible
with the Uher 8000. K-23

KNIGHT-KIT KG-2000 d.c.
to 5 mc
LABORATORY OSCILLOSCOPE

Most audio applications of ’scopes do not
demand a wide range of response and for
most measurements it is usually sufficient if
the over-all response of the test equip-
ment covers the range between, let us say,
20 cps and 20,000 eps. When it comes to
proper measurement of feedback amplifiers,
it becomes necessary to extend the bottom
end about two octaves, and preferably four,

since the average feedback amplifier does
things to the response below 20 ¢ps whieh
have a great effect on the performance.
Similarly, response in the range between
100,000 and 200,000 ecps becomes important
to ensure the absence of oscillations in the
very high frequency audio ranges. Thus
while the demands of ’scopes—and other
measuring equipment—extended to a top of
around 20,000 eps some ten years ago, it is
now desirable to extend the range to well
over 100,000 cps.

(Continued on page 76)
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Fig. 10. External
view of the
Knight-Kit KG-
2000 laboratory
oscilloscope.
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All uf"'bm:fedxﬂe
Achromatic S Pf.:zéer
Systems are
designed to

L »
reproduce music
as miusic -re.:zf{y i5.
No spurious

resonances,

no artificial
colorations mar
the fidelity of

repmdum'aﬂ.

* .
achromatic

m—Ultra-compact (24" x 12" x 107)
full-range system at a most attractive price.
Two superior speakers: A newly developed
815" low frequency driver with an extremely
high flux density magnet—and Wharfedale's
outstanding 5” tweeter—the same used in
the larger WGO system. True Wood,
§79.50. Utility model, $69.50.

m—ln the streamlined look of fine mod-
ern furniture or handsomely crafted pro-
vincial, this full-range two-speaker system
provides superlative performance—making
it the automatic choice when the finest re-
production is desired. True Wood, $116.50.
Utility model, $101.50. Provincial in gen-
uine Fruitwood. $134.50.

m—A three-speaker system—handsome
by itself, yet still sufficiently compact for
shelf or wall integration. The beauty and
excellence of performance of this remarkable
system makes it unusually attractive to ex-
perts and laymen alike. True Wood,
$164.50. Utility model, $146.50. Provin-
cial in genuine Fruitwood, $189.50.

-~Universal Mounting
Base for W60, W70 and
W90 systems in matching
woods. True Woods, $9.95,
Utility model, $8.95.
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THE NEW WHARFEDALE W90-—Musical integrity ..effortless realism achieved through a
new 6-3peaker concept @ Low end realized magnificently through two bass speakers # Presence con-
veyed dramatically through two mid-range speakers & Dispersion achieved panoramically through two high.
frequercy speakers M Six transducers—superbly matched and integrated with a unique sand-filled enclosure.

m A detailed description follows. All 6 speakers incorporate certain recent refinements which have made possible the task of creating the W90 system.

The chassis (baskets) are exceptionally heavy
and manufactured by casting. The purpose is to
preserve absolute rizidity, maintaining the critical
relationship between the maoving voice coil and
the fixed magnet. The stamped baskets found in
ordinary loudspeakers are also de-
signed to be rigid. However, this
rigidity is often lost as spon as the
speaker is mounted firmly against
an inexact wooden front baffle.
Some speaker designers have even
eliminated the basket, weakening
the entire speak=r structure.
Wharfedale baskets are of cast
metal. They hold their shape per-
fectly in mounting, and are strong
enough to permit sufficient open-
ings to maintain absolutely carrect
airloading, essential for the full
response of the speaker.

With its six speakers, the W90 is actually a dual 3-way system with all units designed for each other and crossover settings calibrated for undistorted response

The Cone Surround is an exclusive rolled-rim de-
sign, the latest and most cffective form of the
traditional Wharfedale soft suspension. Earlier
surrounds (porous foam or cloth) provided such
superior bass damping that they became re-
nowned as an outstanding physical
characteristic of Wharfedale speak-
ers. Now, more than ever before,
the Wharfedale cone is capable of
the long excursions required for
true bass energy in a sophisticated
tuned duct enclosure. The cone ma-
terial is special...compounded of
long fibred wool (traditional to the
North of England home of these
speakers) and soft pulp! It achieves
superior results from the start and
its natural resilience assures con-
tinuing perfection over the years.

The Magnets are truly impressive, individually
and totally. Because of its material, and the spe-
cial design of the magnetic gap, each provides
higher total flux in the gap field than has been
true of the magnets in any prior speaker system.
The six magnets together make the W90 a “high
efficiency” speaker, achieving maximum perform-
ance at low amplifier power.

All-too-many popular speaker

systems are starved for power,

depending upon exaggerated

amounts of amplifier wattage.

In the W90, therefore, the all- {\
important transient bass re-
sponse is excellent, even at low
volume. This clean low end, at
reasonable listening levels, is a
major reason why all Wharfe-
dales are so pleasant to “live with.”

throughout the audio spectrum. The support effect of the tandem speaker systems results in a sound of exceptional authority, yet in halance over the entire range.

LOW RANGE.Two 1212” low frequency drivers
handle the sound from 20 te 1,500 cycles. The
listener can expect to enjoy the true, fundamen-
tal bass notes, so cften
masked. The two drivers
total a cone ares of 94
square inches...thus the
W90 tandem ideu yields
the same result as a
single low frequency
driver of such massive
size and weight as to be
impractical in the home.

THE W90 is the latest of the Achromatic speaker
systems. The literal meaning of “‘achromatic™ is:
“Pure sound, uncolored by extraneous modula-
tions.” Such moculations, common even in lux-
ury speaker systems, tend to alter the matural
sound of music. The W90 enclosure has been de-
signed to presarve the integrity of the speakers’
performance, through certain constructional fea-
tures. Chief characteristic of the Achromatic
construction is the sand-filled technique, which
consists of packing white
sand densely between layers
of hardwood. This creates
an inert mass, incapable of
resonating no matter how
deep or strong the bass
backwave projected agamst
it. This exclusive technique
is the result of years of de-

MID-RANGE. Two 5%” mid-range speakers
cover the relatively narrow but vital band of
1,500 to 6,000 cycles. The listener will be startled,
for example, by the clarity of the baritone voice
and the exceptional reso-
lution of most solo in-
struments, permitted to
stand in correct perspec-
tive. The handling of this
“fill” range in the W90
is the recognizable key
to its satisfying full-
throated sound.

velopment by G. A. Briggs. While it costs con-
siderably more than standard construction, it has
proven so effective in preventing bass distortion
that all Wharfedale Achromatic systems incor-
porate it. Each woofer is mounted in an individ-
ual tuned chamber for its own maximum effect,
and isolated from the mid-range and tweeter
arrays. Therefore, mechanical coupling, so dis-
astrous in ordinary systems, is eliminated. The
high and mid-range speakers are mounted from
the rear, isolated from the face of the cabinet
with front free-floating. This feature helps to
eliminate phase distortion. As a final measure, to
insure compatibility with the acoustics of the
room, the W90 system incorporates a full control
panel. Each range of speakers may be balanced
and adjusted to the ear of the listener, the re-
quirements of the particular listening area and
the other components in the music system.

Wharfedale ® Division of British Industries Corp., Port Washington, N.Y.

WWW amernoczanadiohietary com

TREBLE. Two 3" treble speakers are the well-
established Super 3's, much admired for their
ability to present the clear treble without stri-
dency ... making them eminently listenable, un-
usual for tweeters. This is no accident. It is the
result of cone-type rather

than horn-type construc-

I tion, and refinements such

l' as low-mass aluminum voice
d coils ultrasonically tinned,
R powered by magnets so
large that they are seldom
found even in speakers four
times the diameter!
DECOR. The new W90 is neither a compact, nor
a large speaker system. It is a new and highly ver-
satile size, designed from the sound out. Ideally
suited to be ‘used in pairs for stereo, the W90
measures 32%4" x 273%” x 1318”. Housed in a
meticulously crafted cabinet built to meet every
requirement of perfection in sound, the W90 will
fit with ease into the living room, and is elegant
enough to join the most distinctive furnishings.
Its acoustic design adds versatility . . . permitting
horizontal or vertical use, as desired. The Wharfe-
dale Universal Mounting Base makes it a superb
free-standing unit. In oiled or polished Walnut
hardwood, $259.50. Utility model in sanded Birch

hardwood, without curved molding or dividers,
$244.50. Universal Mounting Base to match, $9.95.

For illustrated literature, write Dept. WM-13
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MOBILE FM-STEREO RECEPTION

when the reeeived signal i1s above a eriti-
cal “threshold” the listening quality is
very good; below this eritical threshold
the tolerance is a subjective factor. For-
tunately the number, location, and avail-
able power of the FM stations broad-
casting  FM-stereo within  the Los
Angeles metropolitan area are many, and
reception  has  been  good anywhere
within the basin area.

(from puge 24)

with the 38-ke reference during the
periods of signal “drop-outs”; or in
other words, a “flywheel” effect to carry
over during high “flutter” conditions.
Sneh a detector 1s the phase-locked loop
detector  (or automatie phase control,
APC) principle as employed in color
TV syne circuits.? (See Fig. 15.) These
deteetors can obtain very narrow ef-
fective bandwidths which improves the

- .
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Fig. 14. Audio amplifier for second channel.

Areas for Improvement

Until more quantitative measnrement
and analysis can be made the only com-
ments towards improving reception con-
cerns efficiency and threshold improve-
ments.  Obvionsly an  all-transistor
system would eliminate the d.e.-d.e. con-
verter inereasing the system efficiency
and removing the interference associated
with these devices. The partienlar scheme
of detecting and providing the loeal sub-
carrier reference signal by the locked-
oscillator technique is not the optimum
method. The most serious disadvantage
is that the 38-ke oseillator signal, which
must cohere in phase to the 19-ke syne
signal and the L-R sidebands for de-
teetion, oceasionally becomes ambiguous
to the transmitted phase due to momen-
tary loss of “lock™ to the syne signal or
to large phase shifts under conditions of
severe propagation factors. A Dhetter
scheme for multiplex decoding would be
to employ a detector that employs an
integrator of long time constant that
would retain the correet phase coherence
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“threshold”-to-noise effects. In addition,
they can frequeney track the syne signal
although it was stated early that doppler
effects are negligible,

A phase-locked loop that econld be
used for detecting the pilot and provid-

3 Richman, D., “Color-Carrier Refercnee
Phase Synchronization in NTSC Color Tel-
evision,” Proceedings of the 1.R.E.; Jan.
1954,

ing the local injection signal has the
closed-loop phase transfer funetion for
an optimum condition of :

H(s)= ﬁ Bt \/_2 BoS
0, B+ V2B,N4+8?
where B, =natural andamped resonant
frequency, and 8§ = mathematical vani-
able, complex=1+ jo. Two significant
advantages of this reference subearrier
detector are associated with the effective
handwidth and its integration time or
memory. The bandwidth of this deteetor
can be expressed by:

oo
A LRl
A A—; O T

i, y €1
This is the eqnivalent-noise bandwidth
of the detector analogous to a narrow-
tuned eirenit. A narrow bandwidth has
the advantage of reereating the reference
signal in the proper phase with less in-
fluence by noise. The narrow bandwidth
is achieved by the configuration and
characteristic of the low-pass filter (in-
tegrator) used within the loop and is
normally an RC network. This network
performs the funetion of storing the
phase error (between the received
original subearrier and loecal reference)
information for a period of time for sub-
sequent comparison with the most recent
received signal. Hence, during signal
“drop-outs” the output phase of the ref-
erence signal is maintained at the latest
phase relation whieh is the best estimate
of what the input phase of the syne sig-
nal was at that time. When the signal
s fully restored above the threshold, the
signal 1s updated to equal the incoming
signal.

With further quantitative measure-
ments  within - the reeeiving system,
methods may be determined for addi-
tional 1improvements and such measure-
ments are anticipated in the future, Z

2BW

noige =
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Fig. 15. Auto c et
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Stereo Hi-Fidelity

Spectacular Breakthrough!

Vastly extends low-range of speaker response to achieve world’s first distortion-free sound!

No. 6011 60” Danish Modern Genuine Walnut Cabinet
with exclmsive Ultra-Motional Sound System.

No. 6033 50” French-Provincial Genuire Fruitwood
Cabinet with exclusive Ultra-Motional Sournd System.

No. 6044 B0” Italian Provincial Genuine Fruitwood
Cabinet with exclusive Ultra-Motional Seund System.

a—

Ultra-Motional available in very compact speaker-
amplifier system: Model MF-300W
{Metal Case MF-800M]

AUDIO e SEPTEMBER, 1963

Matsushita Electric, established world leader in
the manufacture of precision electronics, has
developed a hi-fidelity sound system of truly
remarkable dimension.

Unique achievement, Ultra-Motional utilizes
a distortion-feedback technique. The only previ-
ous use of feedback was of voltage pickup in the
proportion to velocity of speaker cone. But Ultra-
Motional feeds back the voltage in proportion to
the acceleration determined by the velocity of the
speaker movement to the drive stage of the audio
amplifier.

The net result of this spectacular new break-
through is the world’s first distortion-free sound
system. Vastly extending the low range of speaker
response, regardless of size of speaker or enclo-
sure, Ultra-Motional achieves the nearest approx-
imation to live music yet devised.

Recreating most precisely the complete tonal
range of the concert hall, Ultra-Motional is setting
new standards within the hi-fidelity industry as
well as among the most sensitive audiophiles.

Ultra-Motional is featured exclusively in

PANASONIC

Wereo

HI-FIDELITY

60" consoles. Never before such hi-level
component quality in console models!

® FM/AM FM-Stereo Tuner, with AFC control for FM
and FM-Stereo.

® Automatic stereo-eye indicator for fast, sure stereo

tuning.

Special FM-Stereo switch automatically blocks out

monaural FM stations.

Solid state pre-amplifier.

Ultra-Motional Stereo Amplifier, 34 watts music power.

6 Speaker, Ultra-Motional System.

MIRACORD 4-speed custom changer.

15 tubes plus 12 transistors plus 7 diodes plus 5 power

rectifiers.

M/A\m\

By MATSUSHITA

MATSUSHITA ELECTRIC CORPORATION OF AMERICA
Pan Am Building, 200 Park Ave., N.Y. 17, N.Y_, Tel: 973-5700
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MUSICIANS’ TEMPERAMENT

A. and G. Gabrieli: Sacrae Symphoniae;
Ricercari. Paris Instrumental Ensemble,
Hollard.

Vox STDL 500.540 stereo

There’'s no telling what musical outlook
you'll find among professionals in the field—
some can’t see beyond their musical noses and
the near-end of their instruments; others
somehow gain an insight into musical style
that brings unexpected life to unusual musie.
So it is here, within a single French ensemble.

The music for choirs of brass by Glovanni

Gabrieli, the younger of the St. Mark's
Cathedral composers of Venice, is superbly
played by these French bass men with

breadth, fine phrasing, and much dignity. All
of Side 1 and the last band of Side 2 are
given over to this good playing.

But, out of the same group and under the
same director, the woodwind players who per-
form the Ricercari music of Andrea Gabrieli,
the elder, play in the most dreadfully me-
chanical manner, plodding through the music
without a vestige of expression nor, ap-
parently, any idea that this music is more
than so many rows of dull notes, to be played
one after the other. Unbelievable! If you
don’t believe me, listen.

Fortunately, the good brass playing takes
up most of the recorded space.

Mozart: Concerto for Flute and Harp,
K.299. Handel: Concerto for Harp, Op.
4, No. 6. Marcel Grandjany, harp, Sam-
ve! Baron, flute; Musica Aeterna Orch.,
Waldman.

Decca DL 710075 stereo

Here you have a group of old pros, with
their accompanying orchestra, gathered to-
gether to talk musical shop as only long-time
professionals can do—Ilike a bunch of sea-
soned audio engineers talking audio. The re-
sulting product, of course, is highly profes-
stonal. It is also, perhaps inevitably, some-
what less than broad-minded. Ilach performer
is an expert at getting over his own specialty.
Flute, for instance. Or harp. Kach man has
lived long enough in his own field so that,
somehow, the world has come to revolve, for
him, around his instrument. The flute, say.
Or the harp.

Thus Grandjany, the greatest French
harpist I've ever heard, manages to make
Mozart sound just like French harp musiec.
Also Handel. Baron, a thorough-going if
somewhat chilly younger flutist, plays Mozart
from the flute point of view. And Frederic
Waldman, sage elderly conductor, imperturb-
ably allows these gentlemen to indulge in the
foibles of their respective and respectable
trades.

Somehow, Mozart, and then again Handel,
seem to have but the remotest connection
with the proceedings.

Their music is played very pleasantly, of
course, and with professional dexterity. But
when the cadenzas come, the cats are out of
the bag—the musical pay-off is at hand. Thus
a cadenza for harp (by Marcel Grandjany) is
interpolated in the Handel at a point where
the normal stylistic expectation is at most a
brief run up and down a few scales, and it
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Edfward Tatnall Canby *

goes on and on to utter musical absurdity.

After all, one gﬂthers, M. Grandjany must
have his moment in the stereo sun. . .

I can only repeat that these gentlemen
(and their orchestra) are worthy profes-
sionals on a very high level. But their efforts
are too much on their own behalf, not enough
on that of the eminent composers whose music
they are performing, and whose names are
billed in big letters on the record jacket.

Mozart: Violin Concertos K.216 in G,
K.219 in A. Arthur Grumiaux; London
Symphony, Davis.

Philips PHS 900-012

The intricate relationships among inter-
national record companies bring us many an
unexpected release, 1lere, on U.S. Philips, is
the same Grumiaux who played in so many
fine Epic Mozart releases when Ipic was
still the loeal outlet for Philips of Europe.
(1f I'm right, Epic, a CBS label, is now de-
tached from Philips, which in the U.S. is a
subsidiary of Mercury—which in turn is
owned by the larger Furopean Philips. It's
similar to the EMI-Capitol-Angel deal. All
clear as mud? . . .)

Somehow, these Iinglish Grumiaux record-
ings seem to me indefinably more lush and
fruity than the earlier Iipic Mozarts with
Grumianx. Ile is still a first-line Mozart
violinist and no two ways about it. But here
the London Symphony sounds too large, plays
with too much of a trace of sentimentality;
the violin solo is loud, dramatic, and overly
big in sound. If my memory is right, Gromiaux
himself isn't really as wide-awake and alive
here as in the earlier dises on Epic.

Yet the bigger, more dramatic impact is
hound to please many who might have found
the old Grumiaux Mozart a bit on the chaste
side. If so, so much the better ; Mozart is still
plenty well served.

Schumann: Symphony No. 2 in C Major
(Original Orchestration). N. Y. Philhar-
monic, Bernstein.

Columbia MS 6448 stereo

This is a sequel-recording to the Bern-
stein-Philharmonic versions of the “Rhenish,”
No. 3 (actually Schumann’s last) and of the
early “No. 4,” also in the original Schumann

orchestrations. (MS 6294, 6256). DBernstein
had an inspiration here.
It is valuable and immensely instructive

to have these works in their original form—
even though for a century Schumann has been
subject to extensive “improvements” designed
to repair the damage to musical sense caused
hy the composer's notoriously poor under-
standing of orchestral textures. So it has been
said, anyhow. Here you have the evidence for
yourself in terms of actual listening.
Yes—the musie is thicker, muddier, richer,
loaded with layers of texture and plastered
with ornaments and imitations. The sound is
undeniably turgid and the sense notably less
clear than in the revised ‘‘normal’ versions
we have always heard. And yet, I ask, isn’t
this thickness perhaps more precisely in-
tended than we may have supposed? It is
of the period—as Wagner's silk-lined parlors
were of the interior decoration of the time!

WWW amerazanadiohietary com
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Frankly, I like the turgidity—and so does
Bernstein, for the best of reasons. It is au-
thentic—both to Schumann himself and to
the taste of the period.

But what is best in these three Schumann
recordings by Bernstein is his extraordinary
feeling for the essence of Romantic expres-
sion. This he has developed over the years;
I do not remember it in his early condueting.
Now, Bernstein does for the inner light of
Schumann’s expression what the DBudapest
does for DBeethoven’'s late quartets. I do not
think you can know Schumann until you
have listened to these unusual performances.

Chopin: Mazurkas, complete. Orazio Fru-
goni, piano.
Vox VUX 2017 (2) mono

Orazio Frugoni will be remembered as the
flery-eyed young pianist whom Vox began to
promote, if I am right, before the LP era
began. I do not recall him offhand as any-
thing of a sensation; yet here, in these Ma-
zurkas, he shows himself one of the most
subtle and expressive Chopin pianists in the
business.

It isn't easy to reel off literally dozens of
these little classical dances, all in the same
basic rhythmie pattern. Yet Frugoni plays
them so that even after a whole side of
Mazurkas one i3 not tired of the breed. His
sense for poetic Romanticismn is no less than
superb—and far ahead of those much younger
pianists of the Neo-Romantic school who have
not begun to sigh and pant out Chopin with
sweat upon their brows! Too often, they
quickly become dull; they haven’'t discovered
the means of keeping music alive and Ro-
mantic at the same time, as Frugoni has.

Victoria: Four Motets; Missa Quarti Toni.
(a) Schola du Grand Scholisticat des Peres
du Saint-Esprit de Chevilly, (b) Chorale
Sant-Jordi de Barcelone.

Music Guild 5-41 stereo

Wlat lengthy names the French and Span-
ish can think up for their best choirs!
Victoria is the famous late-Renaissance
Spaniard, whose effective, dramatically mys-
terious mysteries in choral form have wowed
listeners right and left since the early Six-
teen ITundreds. The four motets, short in-
dividual pieces on Latin texts, are sung by a
splendid French choir of men, perhaps monks
or Catholic students, with fine, non-wobbly
voices and an excellent collective ear for
blended harmonies. The Mass, occupying Side
2 of the record, is sung in Spain by a more
throaty-voiced but still very musical en-
semble, this time including sopranos and altos
—bhoys.

Both of these choirs display an understand-
ing of the free rhythms and expressive word-
phrasing of the Sixteenth century that is un-
usual in our day of clanging rhythms and
rigid beats.

Beethoven: Symphony No. 9. Vyvyan,
Carter, Petrack, Bell; BBC Chorus, London
Symphony, Krips.

Everest 3110 stereo

The Krips “Ninth’’ is well-liked by many
critics and is surely notable for its lack of

AUDIO e SEPTEMBER, 1963


www.americanradiohistory.com

‘Yyons sp pajussaidas aq of jou 310 pun sadud (04l (PASN 10 J0jNBBL Ay A14DSSBIBU JOU B1D PUD AJUO UONDIIUBP! IO BID 2a0qp payoys sadnd yun ayy,
MIOA MIN ‘LT Y40A MON ‘193J1S PuZY 1se3 Q0T ‘UoISIAIg S1oNpoid ANIepld USIH “INI ‘ANYdINOD SdITIHd NVIIYIWY HLYON

Jaxeads pue saiyldwe [eutslixe 03 Indino dweaud |enpy

Wwa)sAs 0819)s/|eulalxa 0} Indino peay ade)s

:811M '$18pI023Y ade | ,|eluBUIUOY), 02[3ION JO SO}
-diiosap ps|lejap pue elep |ea1uydsy 238|dwod 104

+301d4d LS

+06'66€$ «06662$ 066628 <0661 +06°621$ a31s399ns
e, S HIYNLIVINNYW
sq| 8¢ sql 62 sqog sqr 81 sqr L LH9IIM
g d al,/euo-siyzeoyd 93) ,/ BUOSI 0} d 931,/ U0 SIyy 0} d 93) ,peuo-siygoyd 1334 ¥3d
{931,/ e U0 SInoy Z¢ 03 A [9al feuosiyzeoyan , [CEEWA ygroian ,. [CLED Uy oyan 1931 .y yzoran INIL ONIAVId
sdi 9T /61 "84T “%E ‘%L sdi 97 /GT pue 9,1 ‘%€ %4/ sdi 9T ‘%€ ‘24 sdi 24/ sdi g1 Sa3iids
98J]-f QUOJ PUB 0813 9B1]-f ‘OUO[y PUB 0313)S; 981]-f OUOJ PUB 10313 JeJ]- OUOJ pUB 40313 2elj-z oydouo S3LLITIEVdYD
HoeJ-f QUO P! 1S YoBIL-F "OUOW P 1S $oel]-f OUO pUB 10918} $Jel1-f QUO pue 0312)S $dell-¢ dluoydouoly MOVEAVIY
98J] - OUOCJY PUB 0313 2e1] - Jjuoydouo 9e1] - ooydouo 28] -y diuoydouo 981]-7 dluoydouo S3LLN18YdvO
#0el]-f QUOW P! 1S §9ed] -y djuoydouoiy Hoel] -y dtuoydouoly ¥9ed] -y diuoydouoly ¥0e.]-¢ dluoydouojy ONIGY0D3Y
“1oyeads ygnouy) syoesy-z Jo
3wy Suipso2al sinoy gg yoeqhe|d snoauey|NwW)s Jo} YIjIms "anIp ueysded
0} dn sapiroud paads y3y Buipiod 13]jesed “Buixiw pue Sujlo}uow pue 10}ow paads-juejsuo?) -auoyd
-31 punos-uo-punos syutiad Aeid auoydpeay Joj sai}i[19e4 “spaads ¢ -8urioyl LN -0431W JlWweukq "s1apiodal sdi $3u¥N1y3d
N}y -auoydoroll 03Ja)S JEU “auoydoojw diweukq AL Jo ouoyd -uow auoydpeay “sanpiaey Suixiy -uadxaur ‘ydiamysy oedwoy 8,1 ¥oBI-Z |1 yym 3jqeadueyd TVI03dS

-fQ "spaads jje Je yoeqAejd pue Bul
-pJ0231 0313)S 10} PaUIBILOI-J[aS
Aj938)dwoy -paziio)sisuesy 94001

‘oipes y3noty) yoegheid oalals
yoel)-y 10} sdweaid jenp paule}
-U02-}{9S "PazIlo}sIsues} o001

‘punos uo-punos spiosay ‘dweaid
03.3)s |eutajxa yanoiy) yoegherd
10} Indyno peay 02Ja)§ ‘spaads ¢

'Sal3!]1oe) BUIXI "pUNOS-Uo-punos
spiogay dweard 0313)s |eula}
-X3 03 J2a11p ndjno peay 03.9)g

-183ut sade] "931n0s Aue wol)
Sp1093y “Jy31|-18yY}ea) ‘paziio}
-sisues} 9,001 'pajelado-£13yieqg

“9ISNW punoJ8yaeq pue
19)U39 |01)U0d WAYSAS 1j-1y BuiAes
-30eds !jseopeosq 10 any ‘Suiplod
-31 0313)s Ayjenb-jeuoissajod

~.00€,
[Bjuauljuoy 3y} 10} pajsi| asoy} 0}
uonippe W ‘(o) ‘uonellodsuely
‘Bui|jaAel} ‘uoijedo| uo) ‘uol}
-e19pisu0d awyd e si ssaupadani
juswdinba asaym suoieandde |1y

¥'d 9)geyod ‘owoy pue
391J0 ‘A10}3Bf 10} 33IN0S e
-04d 91snw ‘suoijearjdde Suiydea)
pazije|2ads {|e pue |ensia-oipny

'$Salp
-pe ayqnd ajqejlod “suorjesydde
yoap-adey Aplapy yaiy 's|qeyiod

CIETTYSETERETT
-fue ‘Bujyifue — yoeqherd pue 3ul
-p10331 J3p|noys-ayy-uo ‘oF-ayy-ug

404 318v1LINS
A1VI03ds3

*$10}31)U02 U0
-B|[ISUI PUNOS |BLIYSNPUI 'S}SIIUBP
'$10J00p ‘sysersnyjua Ayl|apty Y3y
‘SIAA0| OIS SNOLIAS  'S)SIPIOD
-81 01pN}S ‘SUBIDISNLL |BUOISSA}0.1d

"00€, [ejusuliuog ay)
Joj pajsi| 8s0y} 03 uol}ippe ul ‘[els
-9jew wesdosd Ay)dus| Aowal
-X3 1033l oym 3soy) pue sade}
0913}$ papi02al-aid o $10399]|09

'$J0}08.1p
uo1jea103. pue s)sidesayy yosads
‘SISUIBIYIAS ‘OISNW pUB DI0A
J0 S19Yaea} ‘sayainyd ‘sjooyas

's1a8pnq
PAYIUI| Y3IM $13A0| 2ISNW SNOLIAS

‘Reme 1o awoy Je ‘Aeyd
1 “10M Je—AwWe} amus ay)

SY3SN AYVYWIND

PESE 13 19POW 10, [EJuauRU0]

6VGE 13 19POW 1 0€, jejusuiuog

¢YGE 13 19POIN ,00¢, jejusuiuo]

TVGE 13 13POI 00T, Jeyuaunuo)

G8GE 13 19POIA ,001, jejuauijuog

"sjuswaiinbay o1y108ds s1y 03 payns 1s9q 4apJ0oal adel 9Y) 109]9S 0} SPIBU DY BIEP [BNJOR} OU} JOWINSUOD AU} SI9YO
“ou| ‘Auedwog sdijiyd uesouswy yuopN jo uoising synpoid fijapiy ybiy ayy Aq pasedeid ‘apinb pasuspuos siyj

$19pA038Y ade TvLNaNLINOD, .0//0/— ey suoedljddy pasuapuog pue aping s safing

65

AUDIO e SEPTEMBER, 1963

vV COM

WWW akhrerieaniadiahic


www.americanradiohistory.com

Sth Stow
&M.&W%@W
Gtmmnwvw@/mf/@
NOW - Pay the
SAME PRICE for an/;4£/

AUDIO FIDELITY.

STEREO LP as for MONO!

B It is a known fact that production
costs for stereo have recently begun

to approximate those of mono recording.
Therefore, Audio Fidelity Records
(producers of the first commercial
stereophonic record) once again take
the lead in announcing this price benefit
to the consumer.

At the same time, DAUNTLESS mono LPs
now selling at $3.98 (list) will be equalized
with stereo LPs at $4.98 (list) beginning
October 1, 1963!

BUY DAUNTLESS MONO NOW AND SAVE BEFORE THE INCREASE!

NEW AUDIO FIDELITY &
DAUNTLESS RELEASES!

MUSIC OF CLEOPATRA
AND THE NILE...
Melodious magic as

CLeopATRA

e Cleopatra used it to
A el 2 ""-E enrapture Caesar and
o R, | Mark Antony! Provoca-
T %W’w tive! Historic! Love

songs and dances of the
fabulous queen recreated.
AFLP 2115-AFSD 6115
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Dewntal Musc 3t the W aase Eas

A GIFTED FOLK TRIO... |

Tip & Tinker and Py MRS

Charlie Scott sine: . ,ig
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MOANIN' n' GROANIN'

MOANIN’ N’ GROANIN',
Mean Muddy River,
Ghost Riders In The
Sky, others.

AFLP 2110-AFSD 6110 |
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A JAZZ ORIGINAL...
SUNDAY AFTERNOON
WITH BABS GONZALES
at Small’s Paradise.
‘He (Babs) is one of the
trufy original spirits

in jazz...” RALPH
GLEASON, San Francisco

Chronicle

OUERAY ATYERNOON with G0NZALES

DM 4311-DS 6311

A GREAT GOSPEL GROUP
...New excitement in
gospel! THE GOSPEL
TRUTH

The GALILEANS sing:
Build Me Up; Glory,
Glory; Stay There,
others.

DM 4310-DS 6310

New monufocturer’s suggested list price:
Audic Fidelity & Dountless Records (MONO & STEREQ)—$4.98

fvallable at your recard shep, DR WRITE TO:

AUDIO FIDELITY, INC.

770 Eleventh Ave., New York 19, N.Y.
SEND FOR NEW FREE CATALOG
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the eccentricities, the over-tensions and voeal
hysteria that are familiar diseases of the
famous biece, But I find the performance lack-
ing, too. in color and definition; it suffers
from a strict, rigidly paced tempo, a lack of
real punch in the more violent passages and
of eloquence in the Iyric parts, These faults,
however, are mild and well mannered and
many listeners will prefer this kind of pre-
sentation to the more individualistic offerings
of other hig conductors.

An interesting comparison
point is the recent “Nintll” by the same
orchestra under old “I’apa” DMonteux, re-
corded by Westminster. It is a more vigorous,
more personal “Ninth” by far, more colorful
hut also, perhaps, more eccentrie, in a top-
drawer fashion. Similarly, the Westminster
sound is dramatiec, radieal, close-up and multi-
niked ; I found it exciting and good for the
musie, but others have said just the opposite,
FEverest’s sound bhere js moare conservative,
less colorful, perhaps for many ears more
natural,

Note that Everest gets the wlole symphony
onto one dise, thongh with the inevitable and
uncomfortable break in the middle of the
slow movement. {(Beethoven is a most unac-
commodating composer in this respect?) West-
minster uses ub three sides, with the fourth
given to a rehearsal recording.

SUBLIME TO RIDICULOUS

The Symphonies of Joseph Haydn. Vienna

State Opera Orch. Max Goberman.
Libraries of Recorded Masterpieces
HS 1-10 stereo (with scores
included for all works)

and a case in

This series is a thing some of us have
been waiting for since the Nineteen Thirties.
It has occupied my listening time almost to
the exclusion of other recordings for a month
or so, on and off, and every moment has been
a pleasure. I wish I could anticipate an in-
definitely continued future—through all 104
Haydn symphonies—but, alas, the conductor,
Max Goberman, died suddenty late last year
and the series is thus terminated, unless
another dynamic promotor as dedieated and
as musical as Max Goberman can he found.

Truly, Joseph Haydn was the father of the
symphony, as all the “appreciation of mu-

”"

sic” books will tell you without presenting
a trace of evidence! Simple: Nine tenths of
the “appreciation” writers had never heard
any of this music: they took the idea on
faith, Now we have the actual evidence. From
Number One right through to Numhber 104
there isn't a symphony in the enormous series
which is not full of life, replete with mature,
published, fluent writing consistently far
ahead of its time in terms of musical con-
tent. Though the later works, of course, are
bigger, longer. more complex and more pro-
found, the early pieces, astonishingly enough,
are just as “good’”: for each in its own terms
is a complete fulfilment, not merely a re-
hearsal for later things to come.

The Goberman-Vienna performances are
first rate, combining Goberman’s somewhat
New Yorkish intensity with the natural know-
how of a Viennese orchestra playing music of
its own heritage. (The Viennese on their own
tend to wax a bit stedgy from our point of
view.) The recording of these works is also
first rate, made in stereo on half-inch tape,
three-track. (How can such a small company
afford it??) And as a final superb touch, the
entire musical score of each work, in minia-
ture, is bound into the album, along with
complete scholarly corrections in detail, plus
excellent notes by the Haydn seholar H, C.
Rohbins Landon.

Worth ten bucks an album? Of course!
(Cheaper if you subscribe.) DBy mail only:
Lib. of Recorded Masterpieces, 150 W, 82nd
St., New York 24, N, Y,

Fritz Kreisler in Immortal Performances.
(With Rachmaninoff, Farrar, McCormack,
Zimbalist, Hugo Kreisler.)

RCA Victor LM 6099 (2) mono

Listeners with a quick ear for current-day
style will find a good deal more to notice in
these reissue LP’s of assorted early Kreisler
dises than the mere recorded sound, with its
limited tonal range and lack of acoustical
liveness. Much more interesting is the per-
vasive sense of change in the manner of per-
formance, hetween these renditions and the
norm for the same music today. You wouldn't
think that the violin could be subject to such
change in the manmner of playing, especially
in suech music as Beethoven; yet even in
stereo and hi-fi these Kreisler performances

SCORDATURA

Heinrich Biber: Fifteen Sonatas for
Scordatura Violin and Continuo;
Passacaglia for Solo Vielin. Sonya
Monosoff, vl.; Melville Smith, organ
and harps, Janos Scholz, via. da
gamba, John Miller, Bassoon.
Cambridge CRS 1811 (2) stereo

This splendid album kept me busy
for a solid evening—it is a once-in-a-
blne-moon rarity that, given solid at-
tention, will delight anyone who has a
good ear for beautiful playing and a
liking for the now-popular Baroque
music.

“Scordatura” is the key word. 1t
indicated a violin deliberately mis-
tuned, or rather, tuned to some special
tuning other than the normal. ach
of these fifteen NSonatas by the once-
well-known IMeinrich Biber (born 40
years before Bach and Handel) is com-
posed for a different violin tuning,
Sometimes all four strings are de-tuned,
up or down; often a thicker or thinner
string is substituted, or an A string
is used to replace the lower-pitched D
string. The result is in every case, first,
a unique change of tone quality, differ-
ent for each work. and second, a whole
series of mnovel double- and triple-stop
passages that would be utterly impossi-
ble with normal violin tuning.

In effect we have fifteen different
stringed instruments here (Miss Monos-
off, in fact, had to string up six violins
to encompass all the pieces) and fifteen
different sorts of violin writing, within
the straightforward and simple mid-
Baroque instrumental style,

What will appall those who know the
violin is the performing technique re-
quired—for the written notes in these
works do not indicate normal pitches at
all, but become tablature; that is, they
merely indicate places to put the fingers
on the finger board. The sonnds are not
heard as written bhut vary according to
the tuning of each string.

It is as thongh for each piece the
performer has to play in four different
keys simultaneously, one for each string!
Or, if you will, make four different
transpositions simultaneously, Under the
circumstances, only a violinistic wizard
could hope to work up the necessary
finger coordination, the eyes seeing one
thing, the ears hearing another,

What is most astonishing, then, is that
with all tlhis nightmare of finger-twist-
ing re-coordination, Sonya Monosoft
manages to play not only beautifully but
superbly, with the loveliest plirasing and
the most perfect sense of piteh I ever
hope to lhear. Very simply, she makes
unforgettable music out of these works,
where many another experimenter, hav-
ing survived the tuning nightmare, might
produce no more than a mechanically
correct rendition,

She is wonderfully aided by the varied
continuo realizations, accompanying her
via a modestly changing ensemble, some-
times organ alone (a lovely old one-
manual Dutch instrument), sometimes
with viola da gamba (an instrument
actually made for this composer, it
seems), or bassoon, occasionally with
harpsichord (mean-tuned, instead of the
modern tempered pitch), to contrast
lightly with the organ sound. Excellent
stereo recording iy the ultimate touch
in a very nearly perfect album,
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could be spotted of an-
other age.

What differences? Too many—and to tricky
—t0 describe in mere words! Try for your-
gself : the music here jumps from Schubert-
Neethoven and Grieg (with Rachmaninoff at
the piano) to Bach (swith Zimbalist) and
“Mighty Lak’ a Rose” (with Farrvar). Also
some Rachmaninoff songs, with McCormack
and without Rachmaninoff, Both acoustic and
clectrical recordings are included, dating from
1914 to 19ZB,

at once as already

So Early in the Morning. Irish Traditional
Songs, Rhymes and Games. Collected by
Diane Hamilton.

Tradition TLP 1034 mono

Anyone who loves folk song, who loves the
Irish and the Irish speech and lilt, whoe
thinks echildren are wonderful and who—
most impertant—knows fine music-making
when he hears it, will find this record a most
pleasant experience,

Diane Hamilton, guiding light of Tradition
Records and an old-time Irish enthusiast (she
plays the [rish harp herself and sings Irish
folk songs to it) made these tapes oun various
oceasions dnring her stays with the Claney
family witi its dozens of assorted children
and grandehildren: so this is a home-style
dise, made right in the family, though it
would seem there are duzens and dozens of
different performers.

Short rhymes, longer ballads, songs by kids,
songs for kids sung by the elders, all go into
the collection. Many of them are variants of
tunes and texts familiar to all of us. Others
are new ones in familiar patterns—the “par-
tridge in a pear tre¢” ecumulative song. for
instance. Lovely stuff for family Ilistening
on your own, via hi-fi

A Double Barrel Blast: The High Cost of
Dying; Listening In On Computer Con-
versations.

Cook 1078 stereo

Emory Cook is the most cryptic engineer in

the record business. Sometimes it's hard to
know whose leg he’s pulling and whether it's
an arm or a leg or mayhe, just a shotgun
trigger. This one is typical and as zany as
they come.

Side 1 is a whiz. We are listening in on
a lengthy phone conversation, ostensibly gen-
uine (no one could invent this stuff . . .) be-
tween a solid Italian-American citizen and an
undertaker, ditto. The first-named’s Uncle
Willie, or something, has died on him in the
front parlor-—whaddya do ahout a funeral?
1t is quite realistic, matter of fact and wholly
delightful, even to bits of language commonly
heard everywhere, though not on the air, ever.
GGoes on interminably, Dpleasurably—and the
fact is that I can't imagine how on earth snch
an incontrovertible documentary ever got taken
down on tape. The surprising lick of corre-
spondenee between Mr. Cook’s jacket write-up
and the actual recorded words merely adds a
bit more mystery to as charmingly zany a re-
cording as you'll likely hear anywhere,

This computer stuff? Nobody but Emory
Cuok could subject me to a whole LP-side of
corny humor. as supposedly spoken by two
rival computers (one analog, one digital) and
leave me at the end still genninely befuddled
as to whether these insane conversations ac-
tually are out of computers, or are merely
actor-simulated ! You try. You guess.

QUARTETS

Haydn: Quartet in D Op. 64, No. 5 (“The
Lark’}; Quartet in F Op. 77, No. 2 (“Lob-
kowitz"). Hungarian String Quartet.

Vox STGBY 512.080 stereo

The Hungarian String Quartet musicians,
coming from lfaydn’s own background, are
the finest players of these llaydn quartets 1
have yet to hear, Semehow, one feels, this
musie is to the ITungarian mind so natural,
so inevitable of its sort, that the performers
scarcely have to play—the musie simply ap-
pears of its own acecord, justly and perfectly,
true in style amd knowing in expression!

RYAINIY

! NEUMANN
u-67
All-purpose

5 Studio Condenser
s Microphane

) &' NEUMANN
?4 M-269
Remote Controlled

Pattern Version
of the U-67
Microphone.

A POSITION OF
RESPONSIBILITY...

AUDIO e SEPTEMBER, 1963

There’s no cuieness and self-consciousness of
the “I’apa Ilaydn” sort here, nor any false
Romanticism ; it is all Haydn and very great
Haydn. Moreover, the recorded sound is lovely
even though the mike pickup is close and
with wide spacing of your speakers the in-
struments may seem to perform in a line
straight across the room. No matter; the
music is splendid just the same.

Schumann: Quartet in A, Op. 41, No. 3;

Stravinsky: Three Pieces for String Quar-

tet.

Mozart: Quartet in G, K.156;

Ravel: Quartet in F. Quartetto ltaliano.
Angel 35733; 35732 stereo

Few “live” listeners to chamber music
have the chance to compare tlhie sounds of
different quartets as we do who listen to
records. The string quartet, youwll disenver,
varies much more dramatically from group to
gronp than do the larger symphony orches-
tras. String quartets are highly individualistie
-——four individual players, four hand-made
instruments (usually very old) and a dymaumnie
unity in performance that makes the quartet
relationship a kind of snper “family™ one,
and perhaps even more difficult to maintain
over the years than any family ensemble,

The Quartetto Italiano is famed for its

precision and these young people show it
easily in these recordings—mnotably in the
Schumann, with its profuse rubato (Roman-

tie slowings-down and speedings-up). But
what will strike you even more quickly is the
florid, wiry, sensuous tone color aclieved,
replete with Romantic vibhrato. These people
are of the neg-Romantic School, it seems, and
like other younger performers they seem
almost to overdo the Romantic effort.

Yet this sort of ensemble, each player
carrying a highly individualistic line yet
working precisely with his fellows, affords in-
teresting musical results even in Mozart—
not to mention Stravinsky. £

Fril.z Mahler conducting the Hartl'drd Symphony
e TV and FM,/Sterao program sponsored by
The detra Life Affillated Companies

NEUMANN MICROPHONES

Gotham Audio Corporation presents the complete line of Neumann
microphones which have, over the years, achieved the position of
leadership in those industries which will not compromise with quality.

Write today, indicating company affiliation, for complete data on

Neumann Condenser Microphones

GOTHAM AUDIO CORPORATION/

2 WEST 46 STREET, NEW YORK 36, N.Y.-*
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STEREO

Woody Herman: Encore
Philips Stereo PHS600092

Nothing to appear between album covers so
far this year is more worthy of being encored
than the anniversary set that introduced the
brilliant new Woody Herman band. Requests
for a return performance were filled during
an engagement at Basin Street West, and the
welcome extended by a delighted Los Angeles
audience on this in-person recording echoes
the demand for more of the same. After giving
the band business another lease on life with
one of the best groups in twenty-tive years as
leader, the veteran clarinetist is rolling in
good times again and has every reason to
celebrate. By way of topping the festivities,
he takes the liberty of bringing back one of
his old hits for a personal encore and turns
out the most riotous reading yet of Caldonia.

Under the heavy influence of paying guests,
the band is even more thrilling and enthusias-
tic than before. If a little studio polish ruhs
off in all the excitement, the loss is restored
twice over by the faultless engineering of
United Recording’s Wally Ileider. REach sec-
tion is allowed to charge in its own stereo
direction, but soloists never stray far from
a realistic blend with the rest of the band.
Another healthy contributor is Nat Pierce,
who arranged five numbers and serves as
second in command. Whether charting a popu-
lar ballad or the Basie-styled That’s Where
It I3, lis chief concern is that everyone swings
constantly. Fancy writing is passed over in
favor of imaginative solos from such likely
youngsters as I’hil Wilson, Billy ITunt, Henry
Southall and Frank ITittner. Two side trips
include Bob Hammer’s stirring visit to the
gospel world of Charlie Mingus on Better Get
It In Your Soul, and Bill Chase puts the
tenor sax of Sal Nistico bravely into the hull
ring on Il Toro Grande.

Clare Fischer: Surging Ahead
Pacific Jazz Stereo PJ67

Way back when the giants of jazz piano
developed original styles and battled into the
early morning hours for keyboard supremacy,
the term ‘“‘composer piano” was coined to dis-
tinguish certain noncombatants who served
behind the firing line. Lacking the solo impact
of the big guns, they planned strategy or kept
open supply routes to the front. Jazz is un-
doubtedly much richer because the Duke ILl-
lingtons and Thelonious Monks were unable
to outsalvo such rapid-fire experts as Art
Tatum and Oscar DI’eterson. But just as nu-
clear fission altered the business of war, so has
increased recording activity encouraged some
pianists to step out of character, and forced
the rest to hecome more versatile. Even El-
lington is making daring sorties of late, while
Clare Fischer exemplifies the youngsters who
at one moment appear studious and reticent
only to start toying with dynamite the next.

Before moving on to write for Dizzy Gil-
lespie and other jazz notables, Fischer learned
about tactics as accompanist and arranger
with the Hi Lo’s vocal group. His explosive
potential as pianist remained hidden, however,
until the release of a trio album called “First
Time Out,” which amazed listeners and
startled the critics. Among the works per-
formed were five Fischer originals, composed
in purely pianistic terms and delivered with
the striking force of a guided missile. This
second trio foray for the same label involves

* 732 The Parkway, Mamaroneck, N. Y.
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several jazz standards of the sort Dianists
like to use as proving grounds when seeking
to impress their peers.

Even wheu concentrating on displays of
fire power, Fisclier remains a composer at
heart and tries fresh maneuvers or advanced
ideas between buists. After a breath-taking
version of Charlie Parker’s agile Billie's
Bounce, the pace changes to the sultry waltz
theme of Larry Adler’s Way Down East. Two
salutes in FEllington’s direction prompt the
only original of the set, a gospelized tribute
to Billy Strayhorn, unless composer credit
also be granted for the complete refurbishing
of Davenport Blues. Bassist Gary Peacock and
drummer Gene Stone, who helped at the first
launching, serve again just as nobly, until
relieved by Ralph Pena and Albert Stinson,
or Colin Bailey and Larry Bunker.

Walt Dickerson: Jazz Impressions of Law-
rence of Arabia
Dauntless Stereo 6313

Because Maurice Jarre wrote a good part
of the music to combine with the sounds of
filmed events, the score of “Lawrence of
Arabia” lends itself admirably to this im-
pressionistic jazz treatment. Instead of being
superimposed upon a sound track, the clatter
of camel hooves becomes a subtle rhythmic
pulse underlying the melodic improvisations
of vibist Walt Dickerson. Freed from the
necessity of conforming to the action, Dicker-
son develops themes at length before handing
them over to Austin Crowe, the gquartet’s
pianist, for imaginative comment. As arranger,
Dickerson also uses his intimate knowledge
of Afro-jazz to enlarge upon the original
score. The scenic beauties and dramatic events
of the film are never ignored, however, even
though they are subordinated to the com-
poser’s labors for a change. A bhowed-bass
phrase from Henry Grimes suggests the
majesty and ominous size of the desert, while
the leader’s vibes achieve much the same
effect by taking over the electronic tasks as-
signed the onde martenot in the theatre. Per-
cussionist Andrew Cyrille depicts the swift
progress of the camel corps or the (istant
sounds of battle without trampling on his
comrades. Stereo and superb engineering en-
able the plucky little foursomne to sweep across
the large screen’s vast reaches.

Charlie Shavers: Excitement Unlimited
Capitol Stereo ST1883

While bright, new trumpeters burst into
prominence and then fade away after failing
to create a durable style, the Charlie Shavers
sound remains as fresh and clean as the day
it was minted. Designed along classic lines,
it can ride a rocket’s nose cone as easily as
it traveled the road of sentimental swing
with Tommy Dorsey. All that it needs to
fit into the jet age are the smart, modern
settings which Shavers provides for the octet
put into orbit here. Besides introducing five
originals, le invents a heat shield for two
favorites of his John Kirby Sextet days and
relaunches Undecided and Opus 5. Also built
to handle any emergency on land, sea or in
the air are fellow astronauts Jerome Richer-
son, Budd Johnson, Billy Byers, Tommy
Byrant, Bruce Martin, George Barnes, and
Oliver Jackson. Excitement may be what
Shavers is selling, but the lyrical side of his
genius gets a chance to shine through on
Tenderly and Porgy. And a bit of old Onyx
Club humor turns up during his vocal on
School Days. The octet takes off from a broad
stereo launching pad, and engineer Johnny
Cue lets Shavers soar at will.

WWW amerazanadiohietary com

Amanda Ambrose: Recorded Live!
RCA Victor Stereo LSP2696

When an unknown makes a recording debut
before an audience in a night club, there must
be a good reasou. Thisx young singer has the
backing of Ilarry Belafonte and Miriam
Makeba, who presented her to the crowd at
the Village Gate in Greenwich Village, but the
main factor behind the public launching seems
to be that she is too live and kicking for
studio confines, Discovered working in Chicago
clubs, Amanda Ambrose is built along the
same lines as Nina Simone and, in true Windy
City tradition, cast in a larger mold than the
DP’hiladelphia lass. Already the mother of five
children, she sings in vigorous and unin-
hibited fashion and thumps out her own
rollicking piano accompaniments.

Her gospel stylings recall the enthusiasm
of a country revival meeting as well as the
urbanized soul currently in vogue, and the
two congregations are brought together on a
glorious This Little Light Of Mine. For city
sophisticates, there are clever renditions of
This Can’t Be Love and Bessie Mae Mucho,
For country cousins, there are eloquently
hwmorous versions of Tennessee Waltz and
When Irish Eyes Arve Smiling. And she cap-
tures the jazz audience with A Foggy Day and
Come Rain Or Come Shine. Osie Johuson, Bill
Salter, Sam Brown and Auchee Lee make up
the supporting quartet, and engineer Bill
Simpson manages to keep everyone walking a
straight two-channel path.

BOSSA NOVA ROUNDUP

Stan Getz/Lviz Bonfa: Jazz Samba En-
core!
Verve C293 (4-track UST)

If none of the songs appears to be fated
for the popular success of Desafinado, this
second round between Stan Getz and the jazz
samba is in many respects more rewarding
than the first. Acting as seconds in his
corner this time out are guitarists L.uiz Bonfa
and Antonio Carlos Jobim, two experienced
advisors on the gentlemanly art of rhythmic
endeavor. Also lending encouragement from
ringside is Maria Toledo, who writes lyrics
to Bonfa’s songs and engages in an enchanted
sort of vocalese, Just about the only member
of her sex to know bossa nova from the in-
side, she tosses numerous helpful ideas in
the tenor saxists’s direction. Getz has de-
veloped a great defense by now, blocking any
Brazilian trickery by thrusting forth one of
this country’s half-forgotten popular songs
like any other seasoned bossa novaist. In
fact, the round is won through two songs de-
vised in just this manner. Detecting the
number of disguised melodies thrown ahout
in the heat of battle is a test of the true
aficionado. Four-track sterco tape does full
justice to Getz’s beautiful tone, and the
listener gains a choice seat bhetween un-
amplified guitars at ringside.

Charlie Rouse: Bossa Nova Bacchanal
Blue Note Stereo ST84119

As Thelonious Monk has yet to give hossa
nova a stamp of approval, Charlie Rouse must
make his bow in the direction of Brazil from
someplace besides his regular post in the
pianist’s quartet. The tenor saxist also defers
to his boss by relying on two Spanish concert
guitars instead of hiring a piano substitute,
but his playing becomes muech freer and more
relaxed when not under constant surveillance
from the master. Rouse does follow the ex-
ample of one of his peers, however, and
prepares for bacchanalian goings on further
south, as Sonny Rollins did on a recent re-
cording, by lingering briefly among the calypso
islands of the Caribbean. From Haiti comes
a song once recorded by Harry DBelafonte,
Merci Bon Dieu, and Leighla Whipper con-
tributes the lively Back To The Tropics and
In Martinique. DPercussionists Willie Bobo,
Potato Valdez and Garvin Masseaux also are
right at home here, but later everyone enjoys
dancing through the streets on Luiz Bonfa’s
Samba de Orfeu. Rouse’s original, Un Dia,
unites the two highly rhythmic cultures, and
stereo harnesses choice teamwork from gui-
tarists Kenny Burrell and Lord Westbrook.
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Whether you use your Miracord...

or an automatic changer...

you have the same quality features working for you: hysteresis-  Quiet, smootn and gentle, the Miracord brings out the best in
synchronous motor with self-regulated speed accuracy, or high-  your records, and preserves their quality for long-lasting en-

torque, 4-pole lndL.JC'flOn mO.’fOr, as you prefer, moss-bolonced joyment. See c'nd h.eor"rhe Mira- i BEN}AM IN
tone arm that provides tracking force without springs, and one-  cord at your high fidelity dealer. |
piece, dynamically balanced, die-cast turntable. For complete details, write: ! MIRACORD

BENJAMIN ELECTRONIC SOUND CORP., 80 SWALM ST, WESTBURY, N.Y. SOLE U.S. DISTRIBUTOR FOR MIRACORD TURNTABLES, ELAC £ARTRINGES AND OTHER ELECTROACUSTIC® RECORD PLAYING COMPONEN_TS.Y
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HIGH FIDELITY SYSTEMS—
A User’s Guide by Roy F. Allison

AR Library Vol. 1

A layman’s practical guide to high fidelity in-
stallation. We think that it will become a
classic work for novices (and perhaps be con-
From the
Bergen Evening Record: “completely basic . . .
If this doesn’t give you a roadmap into the
field of hi-fi, nothing will"" From The Ameri-
can Record Guide: “really expert guidance . . .
I would strongly urge this book as prerequisite
reading for anyone contempalting hi-fi pur-
chases.” From High Fidelity: “welcome addition
to the small but growing body of serious litera-
ture on home music systems.” From Electronics
llustrated: “To my mind, this is the best basic

sulted secretly by professionals).

book now available an high fidelity.”

REPRODUCTION OF SOUND
by Edgar Villchur

AR Library Vol. 2

Yol. 2 explains how components work rather
than how to use them, but it presupposes no
technical or mathematical background. Martin
Mayer writes in Esquire: “far and away the
best intraduction to the subject ever written—
literate, intelligent and, of course, immensely

knawledgeable.” From HiFi/Stereo

for deeper understanding.”

RADIO MAGAZINES, INC.
P. O. Box 629, Mineala, N. Y.

Please send me the following:

[J Roy Allison’s “High Fidelity Systems—
A User’s Guide” at §1

[J Edgar Villchur's *“‘Repraductian of
Sound” at $2

1 enclose $

70 pp., illus., paper $1.00

93 pp., illus., paper $2.00

Review:
“just the books to satisfy that intellectual itch

in bills, money order,

|
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This

is a
dangerous
loudspeaker

e

MODEL l;LS 5
Caution—it will mercilessly reveal
the flaws in any defective or out-
moded equipment used with it.
The transient-perfect sound
reproduction is totally different
from all other Bookshelf speak-
ers, regardless of size or price!

$159.00* EMI

*Higher in South and West.

For further information write
Scope Electronics Corp.
10 Columbus Circle, New York 19, N. Y.

CIRCLE 91

or check onl ices id. | | Shure Brothers, inc. .. ......... ...... 29
nly. (All prices postpaid.) Sonovox Co., Ltd. .. ... ... ... ... ..., 83
Stuart, Matthew, Co. ............. 78, 719
SUPerscope, INC. ... vi i i en 45
NAME ]
United Audio—Dual ............. Cov. Il
( University Loudspeakers ........... 42, 43
ADDRESS _
& Wharfedale ..................... 60, 61
84
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SEE

YOUR

COSTS
SHRINK

WITH KEY
DISCOUNTS

Prove it for yourself! Rush us your
list of stereo hi-fi components for an
immediate price-busting guotation.

Enjoy these advantages:

* LOWEST PRICES

* SPEEDY DELIVERY

* FACTORY WARRANTY

EASY PAYMENT PLAN

For a real eye-opener, send for our
valuable money-saving audio discount
catalog A-17, featuring the latest in
stereo equipment,

KEY ELECTRONICS CO.

120 Liberty 5., M. Y. B, N. Y.

CIRCLE 92
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welcomes highest compliance cartridges for precise tonearm balance with rubber cushioned

flawless tracking even at /2 gram or under fine-thread rotating counterweight
-‘EE
stylus force applied directly at pivot preserves | perfect pitch for the most critical ears with
perfect mass balance of tonearm 6% variable range for all four speeds

superb over-all enginig permits tilt to “warped’ and eccentric tracking dramatizes
almost 90° without spilling a note frictionless bearings, low tonearm mass

{1 -

No wonder the new Dual 1009 Auto/Professional obsoletes
every turntable and changer ever made...at any price!

Standards of performance cnce associated only with pro-
fessional turntables and separate tonearms have now
been matched or surpassed by a remarkable new record
playing instrument . . . the Dual 1009 Auto/Professional
by United Audio. Consider this achievement! A dynami-
cally balanced automatic tonearm that tracks below 4
gram, trips at zero ...resonance below 8 cps. A seven
pound non-ferrous platter, machined to electronically-
controlled tolerances, then dynamically balanced. A
powerful high-torque motor that easily maintains speed
accuracy with one record or ten . .. and resists line volt-
age variations even exceeding 10%. And, if you like, the
Auto/Professional will shut off your amplifier after play!
All this, plus strikingly handsome styling . .. and at
. $94.75, a most unprecedented value. Literature on request.
United Audio-Dual, 12 W. 18th St, New York 11, N. Y.

UNITED AUDIO qﬁm DUAL

WWW akmerieaniadiahistary com
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ELECTRO-VOICE

CARDIOID
MICROPHONE

NEW

MODEL

676

e Gl

Outperforms them all...or your money back!

= In the last 36 veers, Electro-Voice
=/ engincers have devcloped many im-
portant microphone tirsts*, but their latest
achievement, the new E-V Model 676, may
well be thetr most significant contribut.on.

The goul of 676 design was to overcome
some of the most basic preblems in PA. hi-fi
recording. and communicanions. The result of
this engincering cetfort 1s a uniquely versatile
dynamic cardioid microphone with the dest
ficld performance of any we have tested. In
short, the 676 docs evervibing a hittle beiter.

For instance, response is wide, uniform,
and smooth in the E-V traditon of natural
sound. But the 676 also a lows you to chenge
response. Now you can “neutralize” reom
reverberation and rumble (usually encountered
in larger rooms). A buili-in three-posizion
switch allows sclection of {lat rzsponse (for
small rooms or recording), or kass atter ua-
tion “tilted off” from abonut 800 cps, with
response down cither Sdbor 10 dbat 100 2

This means you get higher average sound
levels, better intelligibility, and less likchihood
of Teedback. Yet there is 10 “‘missing bass”
effect, common with most tone controls or

lilters, because of the fla-slope characteristic
of the 676 buss tilt-off.

The cardiotd patiern and response super-
ioeity of the 676 results trom a creative varia-
tion of the f | pringiple,
cilled Continuously Vaiable-D (CV-D). It
raduces size and weight without compromis-
mer quality, and 1U's responsible for reducing
w nd noise and shock noise pickup far below
that of any other small cardioid. Bass-boost-
ing proximity effect™ 1s gone. 100. 1o give vou
well-balanced sound, even when performers
work ultra-close.

Basis of the CV-D T design is a slotted tube,
ccupled to the back of the 676 diaphragm.
Thie CV-D tube appears to vary in length
acoustically (and automatically)—so that low
tenes Tsee”” a long tubz, while high tones
“see” ashort tube. The aaparent length of the
tube is always just right to phase out sound
arriving at the back—for maximum front-to-
back cancellation.

Modern styling by noted designer Lute
Wassman adds grace anc beauty to 676 pruc-
ticdlity. The one-inch cawe fits all present E-V
sl p-on stand mounts, und its balanced weight

*Seme of the E-V microphone firsts include: The Differential, Mechanophase, Variable-D®, Cardiline and Sound
Spot®, plus stim dynamic and lavaller microphone designs, Accustalloy™ and Acoustifoam. And the E-V Model 642
has earned the lirst Academy Award microphone citation in 22 years, for its contribulion to motion picture sound.

distribution is just right for hand-held use.

But there’s more to the 676 than jast new
features—built into it are the muny charuac-
teristics that make E-V the choize ¢f more
professional sound engineers than ary other
brand: high output level, exclusive E-V
Acoustalloy® diaphragm, dual impedance
sclection, efficient dust and magnetic filters,
and the most important ingredients o all-
fine materials and quahty workmanst ip.

Accept our nvitation to try the 676 soon—
and the more ditficult the job, the betier. We
guarantee you'll ind the 676 will outperform
any other PA cardioid microphone sou are
now using . . . or your money back!

Model 676—5100.00 list (less nornuil trade
discounts). Complete spegitications available
at your E-V sound specialist’s ¢r write to:
ELECTRO-VOICE, INC., Deat. 934A,
Buchanan, M:chigan.

r/ & ‘
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SETTING NEW STANDARDS IN-SOUND
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