


RCA-SOEHS -

a high power-sensitivity audio-output pen-
fode for low-cost stereo amplifiers, radios,
and 1-tube phonographs

If you're interested in a low-cost high-sensi-
tivity stereo or monophonic amplifier design,
here’s the tube that makes it possible.

RCA-50EHS5 is a 7-pin miniature power pen-
tode with extremely high transconductance
~ 14,600 micromhos — and high power sensi-
tivity at very low plate and screen voltages.
This RCA workhorse delivers 1.4 watts power
output with only 110 volts plate supply and
a driving signal of only 3 volts peak.

Many design features contribute to the high
performance of the 50EH5. New cathode
base material minimizes inter-element leak-
age, cuts noise and hum, prolongs life and
improves reliability. Improved heater ma-
terial extends heater life. Special plate ma-
terial minimizes gas-current runaway. And
EVERY RCA-50EHS5 is thoroughly tested
for power output, hum, noise, shorts and
continuity, emission and gas.

R DR LOW-COST STEREO!

Discover for yourself how this superlative perform-
er points the way to better low-cost audio circuits.
See your RCA Field Representative, or write
directly to RCA Electron Tube Division, Commer-
cial Engineering, Section G-91-DE, Harrison, N. J.

RCA FIELD OFFICES...EAST: 744 Broad Street, Newark 2, New Jersey,
HUmboldt 5-3900 - MIDWEST: Suite 1154, Merchandise Mart Piaza,
Chicago 54, 11, WHitehall 4.2900 . WEST: 6355 E. washington Bivd.,
Los Angeles 22, Calif., RAymond 3-8361
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only for those who want the ultimate

—SHERWOOD ~

“T0P RATED"
again and again

-and NOW AGAIN!

Mods) S-5000, 20420 watt “'stereo”
Oual Amplitier -Preamphifisr, Fair Trade Price—$189.50

Model 5.2200, FM-AM-MX Stereo tuner,
Fair Trade Price—3179.50

AMERICAN u
AUDIO INSTITUTE
39 EAST 10 ST, PATERSOM o N.J.

October 27. 1939

Sherwood Electronic Labs . Inc
4300 North California Avenus
Chicago 18. Illinois

Gentleasn

We find that the lncorporuuon

of a center-channel ou' and

; dnpmg factor sele ctor in

Su-nry Ratin Sherw
$-5000 to the hlght:l of lll

18 Stereo Amplifiers tesied in

the AAl Evaluation Test Reports

Stncersly.

AIEIICAN AUDIO INSTH'\ITI

/
Fehx R Brery M

Executive mreelor

The “Most honored of them all”
$-5000 stereo amplifier-preampli-
fier is joined by the $-2200 stereo
tuner. As with its “Top Rated”
predecessors, the $-2200 features
FM “Interchannel Hush” plus push
button selector, internal plug-in
adaptor for Stereo FM Multiplex,
2 "“Acro-beam” tuning indicators,
simulcast FM/AM stereo. All
Sherwood tuners feature FM sen-
sitivity below 0.95 microvolts and
1A% distortion @ 100% FM.
For further details write: Sherwood
Electronic Laboratories, Inc., 4300
N. California Avenue, Chicago 18,
llinois.

For complete specifications write Dept, A-7.
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AIWA

UNI-DIRECTIONAL
RIBBON MICROPHONE
MODEL VM_Is

Features:

* Small size and slim shape facllitate
Landling.

Comparatively high sensitivity and
fine response characteristics.

diophragm,
Humming minimized.
Equipped with a low frequency atten-
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Sturdy construction with short ribbon |
'
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cation circuit, 4

+

Specifications:
“ Type: Ribbon Microphone
Impedance: 600 ohm + 20%

(At 1000 ¢/s at O point of
the switch)

* Sensitivity: 75 db (Odb
1000 ¢'s)

* Directionality: Uni.directional

* Nolse Level: Below 3O db

* Dimensions: 9 5/8” (length) 11 2"
(dla.) Weight 2.2 Ibs. (9
feet-cord & plug Included)

AIWA co.L71p

601 West 26th Street
New York 1, N.Y.

- 1V/m bar

JOSEPH GIOVANELLI

Matching Cartridges to Preamplifiers

Q. I have been puzzled by the various
recommended load impedances of magnetic
and ceramic cartridges and the phono in-
put loads built into most preamplifiers. Is a
| matching of the two necessary in a high

fidelity system?

I have noted that recommended loads for
magnetic cartridges vary from 27 k to
100 k, the most common being 47 k. Phono
input impedances on preamplifiers vary also,
though here again, the common one is 47 k.

As an example of an uncommon phono
input impedance I refer you to the La-
fayette KT-600 Stereo Control Center,
whose input load is 96 k. How does one
malch a magnetic cartridge whose recom-
mended load is 47 k to this unit? Also,
since the ceramic phono input is coupled to
the magnetic phono input, how is a ceramic
cartridge matched?

I understand that there is a level set for
the phono input following the preamplifier,
Does this have any effgct on the input load
of the unit? A. F. Carrano, East Haven,

| Conn.

A. It is best to mateh the impedance of
the cartridge to that of the preamplifier
into which it feeds. If this cannot be done,
it is best that the preamplifier's impedance
be higher than that of the cartridge. In the
case of a magnetic type, too low an input
impedance will result in a deterioration of
the high-frequency response, but a erystal
or ceramic cartridge will have its lows at-
tenuated when the impedanee presented to
it is lower thau that recommended by the
manufacturer.

The Lafayette preamplifier is interesting.
Suppose that you have a cartridge whose
recommended load impedance is 47,000
(47 k) ohms. The Lafayette is provided
with a 96,000-ohm input impedance. As T
have already stated, this is not the worst
possible situation sinee this impedance is
higher than the desired 47 k of the particu-
lar theoretical cartridge we are now dis-
eussing. If you do wish to mateh imped-
ances, all you need do is shunt the cartridge
with a 100,000-ohm resistor; this resis-
tor will be in parallel with the 96,000
ohm resistor in the preamplifier, and the
resulting resistance will be approximately
47,000 ohms. In the Lafayette preamplifier
the input resistance for ecerumic eartridges
is lower than that which is recommended by
many of these cartridge manufacturers.
This was done because the ceramic ecar-
| tridge input is coupled to the magnetic car-

tridge portion of the preamplifier as you
| stated, and this was done for a very good

reason, The coupling network is designed in

* 8420 Newkick Ave., Brooklyn 3, N. Y.

such a manner that it alters the character-
isties of ceramic cartridges so that their
frequency characteristics resemble those of
the magnetic cartridges. This allows the
ceramic cartridge to be equalized to the
various curves listed in the instruction
book, just as is done with magnetic car-
tridges. This feature could not be provided
were it not for this method of wiring.

The level-set control is inserted following
the preamplifier. It therefore cannot re-
fleet any change into the input circuit of
the preamplifier. Even when the level-set
control is connected directly across the car-
tridge (not done in the Lafayette unit),
the impedance seen by the cartridge is not
affected because the arm of the level pot is
connected in most cases to a grid of a
vacuum tube which puts no load on the car-
tridge. (This is not strictly true since there
are some capacitive effects and a very slight
degree of Miller effect, but these considera-
tions are rarely of concern to designers of
audio equipment because their effects are
only slightly detectable at audio frequen-
cies.)

Sometimes the phono input is shunted
with a potentiometer wired as a variable
resistor, rather than by a fixed resistor.
Varying the resistance of this control varies
the impedance across the ecartridge. The
dial with which this control is associated is
often calibrated in terms of the resistance
of the pot at various degrees of shaft rota-
tion. This resistance will be equal to the im-
pedance seen by the cartridge. This system
makes it possible for any ecartridge imped-
ance within reason to be accommodated by
the preamplifier using this system. This de-
vice is employed with magnetic cartridges
exclusively so far as I know.

The usual ceramic cartridge requires an
input impedanee of 0.5 megohm or higher,
TUnder this condition the eartridge is con-
neeted to its own input, and will give a
response curve according to whichever re-
cording characteristic its manufacturer
specifies. The equalization ad justments pro-
vided for the normal magnetic cartridge
input will be ineffective under this condi-
tion because the ceramic cartridge is con-
nected to a stage following the magnetic
preamplifier’s equalization network,

Mikes and Bass Cutting

Q. I'm trying to decide the best way to
make the preamplifier and power supply for
a condenser mike head so that I can use it
for recording. I do not anticipate any prob-
lems as far as the basic preamplifier design
t8 concerned, as I'll use a triode tube with
a very large grid resistor, a cathode-fol-
lower tube at the output, and so on. Iow-
ever, it occurred to me that it would be
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Progress Report #3 from Garrard Laboratories

THE FUTURE
OF RECORD PLAYING
HAS BEEN TURNING
ON THIS MOTOR
FOR THE PAST
8 MONTHS

It’s true. Behind the locked doors of the Garrard laboratories, our engineers have been testing some
significant new gramophone motors. Someday you can expect one of them to establish its own standard
of quiet efficiency, just as the present Garrard motors are doing today. When it is finally released, it will
reflect all the arduous months of creative engineering that went into it. Our designers developed it out

of a 40-year tradition of experimentation, the perfectionist tradition that has enabled Garrard to pro-

duce and provide so many of the meaning ful advances in the world’s finest record playing equipment.




Sonotone’s 1960
census..........over
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(yes, 10 million)

cartrideces

now in use!

Only a few years ago, Sonotone invented the ceramic cartridge...and has
been setting sales records ever since. And no wonder! Over the years,
Sonotone has developed its fine cartridge line to the point where today it's
the standard of the industry. Models available for virtually every type of
phonograph ... used as original equipment by over 70 manufacturers. in
fact, Sonotone has already sold over 10,000,000 cartridges. You'll hear the
difference when you change to Sonotone ceramic or new crystal cartridges.

Sonotone

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT. T21-50,
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO

LEADING MAKERS OF

IR

BATTERIES * CARTRIDGES SPEAKERS_' TAPE HEADS * MIKES ~ELECTRONIC TUBES

desirable if I could install a switch (prob-
ably at the output of the power supply that
would allow me flat amplification and also
the choice of one or preferably two bass
cuts. If you could suggest the values of
capacitors and resistors connected either to
the triode’s plate, or, across the signal out-
put of the cathode follower, allowing me
to cut the bass 17 db at 40 cps and/or 6 db
at 40 cps, I would greatly appreciate it. On
the one hand we’d have a bass cut of 6
db/octave starting at 300 cps, and for the
second instance we'd have a 6 db/octave
bass cut starting at 80 cps. N. Brenes, New
York, N. Y.

A. We do not agree about the bass cut
required for this microphone project of
yours. I agree that is desirable to cut the
bass when the singer stands close to the
mike, but if he stands more than 18 to 24
inches from it, I see no need for cutting.
If you cut at 300 eps, you will alter the
sound of the voice being recorded, reducing
the naturaluess, especially if the performer
iz a male. I have found that a rolloff below
60 to 70 eps will give more than adequate
results for most applieations. When recori-
ing a large chorus, it is sometimes well to
restrict the responge of the system below 20
cps to prevent low-frequeney beating.

Whether you agree with this philesophy
or not, the matter of the design of rolloff
circuitry is the same. Let’s assume that yon
will roll off in the cathode follower stage.
You must determine the impedance of the
stage into which the cathode follower will
work, (I chose the cathode follower stage
beeause it i8 easier to work out a circuit
arrangement whereby the bass-cut selector
switeh ean be mounted on the power supply
assembly rather than on the preamplifier
and mike head assembly.) The load is
shunted by an appropriate inductance whose
reactance is equal to the desired rolloff
point. The coupling capacitor is similarly
adjusted when 12 db/octave slopes are re-
quired, whereas only the capacitor need be
involved if 6 db/octave slopes are needed;
ne inductance is used under these condi-
tions. This design is similar to what is done
in erossover network design for loudspeaker
systems.

The actual arrangement would be some-
thing like this: The output of your cathode
follower would be taken through a large
coupling capacitor, perhaps 2 puf at an
appropriate working voltage. This lead goes
through all the appropriate cable to the
power supply. This “hot” signal lead is con-
nected to the arm of the seclector switch
whose contacts are provided with the ap-
propriate smaller capacitors as previously
deseribed. The free ends of these eapacitors
are conneeted together and go to the hot
output terminal, mounted on the power-sup-
ply. If you wish a 12 db/octave slope, vou
will have to provide a second deck on the
switeh whieh will serve to switeh the in-
ductances in and out.

As vyou said, the microphone assembly
must use a tube having a very high grid
return resistor. Be sure that the tube se-
leeted for this service is one which permits
such a high return to be used. In addition,
this tube should be selected for low-noise
characteristies. Filament power should be
provided from a direet current supply. This
is necessary hecause the low output of the
microphone head would otherwise be down
in the hum level, and beeause the input re-
sistance is sufficiently high that a slight
amount of a.c. flowing through the grid re-
sistor would equal a considerable voltage
drop, and this would indeed be a serious
source of hum. K
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THE CLEANEST
SOUND AROUND...

4

LOUDSPEAKERS

featuring voice coil magnets of TICONAL W
(30% more powerful than Alnlco V)

5.way binding
posts

standard

e EXHIBITION Ac’?usticall}\} designed to
achieve moderate size without
SPEAKER loss of bass response or
Ticonat.7 ENCLOSURES wideness of dispersion.
magnet J—— Perfectly matched for bass
SSaall| response of the NORELCO
’ T-7 speakers . . . ideal for
most quality 8" to 12"
| speakers. Available in three
protessioral stzes, in hand-rubbed
construction ' \ Mahogany, Walnut. Blond

or Cherry.

MAGNETO-DYNAMIC STEREO TURNTABLE/ CONTINENTAL ‘400’ 3-SPEED STEREO PLAYBACK
STEREO CARTRIDGE RECORD CHANGER TAPE RECORDER (EL3536/54) | MONAURAL RECORDER

For additional descriptive literature, write to:

High Fidelity Products Division
230 Dufty Avenue, Hicksville, L. I., New York

AUDIO e JULY, 1960 5



Sz'l/ey Tone
from  QOrient

MOVING MAGNET
STEREO CARTRIDGE

NEAT
V$-500

SPECIFICATIONS

Operating Principle/
Moviag magnet
Stylus Diamter/
.7mil or .Smil

3018000 cps

Frequency Response/

Stylus Pressure/
3—5 grams
Output Signal/
SmV 1000 cps 5 cm/sec
Stereo Separation/
304B 1000 cps
Compliance,
4x%107* em/dyne
Stereo Blance/

+1dB 1000 cps

D.C. Resistance/
1.2 ka

Road Resistance/
50 ka

NEAT ONKYO DENKI CO.,LTD.

No. 4, 1-chome, Kanda Hotagocho,
Chiyoda-ku, Tokyo, Jopon

LETTERS

Misinformation—but whose?
SIR:

I would like to take exeeption to a state-
ment made in the EpITOrR'S REVIEW in the
June issue that the only stereo broadeasts
now on the air are from simultaneous use
of AM and FM stations.

Radio stations WHCU-FM and WVRR-
FM of Ithaca, N, Y. have been broadeast-
ing FM-FM “full fidelity” sterco every
Saturday evening since April, 1959, This
service was begun and has been earried on
through the eo-operation of these stations
and Aleor, Incorporated, also in Ithaea,
and one of eentral New York's largest high
fidelity outlets,

Technieal problems existed only during
the first broadcast and were quickly ironed
out by the engineers of Aleor and the two
stations.

AM-FM stereo is also broadeast over
WHCU and WHCU-FM on Sunday after-
noons. These broadeasts have heen in
progress sinee August, 1958,

PETER H. DEGRAFF, Serviee Manager,

ALCOR, Ine.,

Ithaea, N, Y.
(e didn't say quite thal—quoting from
the June issue, these are the exact words:
“The only stereo broadcasts now on the
air are from simultaneous use of FM and
AM stations, according to the EIA re
lease. . . .” We then followed it by men
tioning two FM-FM stations that we listen
to in this area. Apparently ElA was mis
informed. Eb.)

Organ Enthusiast
SIR:

AUDIO I8 my favorite magazine beeanse
hi-fi is my hobby. However, I woull like
to see some articles on clectronic organs,
(We have run many in the past few
years. En.)

The following informatien, from obser-
vations made while servicing my Coun
Artist model 713 organ with Leslic speaker,
might be of interest to other hobbyists,

Accuracy  of pedal tuning may  be
checked directiy against the regulated 60-
¢ps power supply by alternately playing
pedals AZ, and B3, using a very soft voice
withont tremolo. If the master generator
for the octave is properly tuned, fre-
quencies of these notes will be 5827 and
G173 eps, respectively, Therefore, there
will be an equal number of beats hetween
cither pedal tone and the normal faint
power hum. The same is true for pedal
tones AZ, and B, with respect to the 120-
eps hum. This is a quick method of verify-
ing accuraey, since a lopsided number of
beats is easily discernible,

K. B. CobLE,
¢/0 8o, Calif. Edison Co.,
East Highlands, California,

Erratum
SIR:

I was happy to sce my stereo preamp
article appear in the June issue, but I
regret that you did not include the ehange
that L submitted with my acceptance of
your offer of publication. R, should be
2700 ohms rather than the 1300 ohms
shown, T wonld appreciate it if you could
list this change in the next issue.

W. B, BERNARD,
3150 South  Glebe Road,
Arlington 2, Va,

The Air Spring Article
SiR:

Mr. Rebort Avedon’s “More on the Air
Spring  and  the  Ultra-Compact  Loud-

speaker” in the June issue seems to be the
first—only—study of the loudspeaker back
air chamber as other than an adiabatie
situation. Mr. Avedon's penetration of the
thermo-dynamies involved both analytieally
amd experimentally indieates his grasp of
the physics and mechanical engineering in-
volved. The finding that an absorbernt
packing achieves something between adia-
batie and isothermal is in keeping with
what one should expeet. The significance of
the results acoustically seem to me to be
large, Figure 9 of the text (actually Fig.
&) shows one decibel differcnce hetween
the padded and non-padded hox. The para-
dox of a padded box exhibiting a lhigher
effective eapucitance than the unpadded
box is shown to affect the acoustie response
of a speaker by a negligible amount.
Mr. Avedon's paper appears to me to

be an important contribution.

PavnL W. Kruiescu,

Klipsch and Associates, Ine.

Hope, Arkansas,

Defeatist
SIk:

1 am content to have my subseription
expire with the July issue. I am no longer
interested in high fidelity developments
after the mess resulting from so-called
stereo, I have a system including a “name-
brand” speaker of fair size and have yet
to find any set-up which will improve the
fidelity of the sound. llow many stereo
records are really better than monophonie
on any kind of a system? Possibly tape
could offer some improvement but the chaos
of cartridges and speeds in that field would
not encourage any attempt to find a bhetter
set of compouents, Nor can I imagine
having two of these large speakers in an
average size room, or getting better sound
from two “pint-size” speakers.

NAME WITHHELD
(We wonder if this reader actually does
have only one speaker out of which he ex-
peets to hear stereo. If so, we must have
fallen down somewhere, but it seems that
we must have made it clear at least a
dozen times in the past year—and the
reader has been reeciving Auplo for at
least a year—that it wax absolutely neeces-
sary to have two loudsprakers,

However, we disagree with him on the
quality of stereo records. Some are superb,
and some are just ordinary. May we sug-
gest that he get one of the Medallion
sampler stereo records and try it out with
two amplifiers and two speakers, making
sure that both channels are equally good,
and that the loudspeakers are properly
phased. If this sampler can’'t show some
of the finer points of stereo, we must con
clude that the reader might possibly be
deaf in one ear. Ep.)

“Flying in the Face Of” Department
SIR:

Anent the well known “hole in the mid-
dle,” T tried an approach I had not heard
of heretofore, amd with some startling
effeets. 1 realize that it is incorrect and
unorthodox and flying in the face of all
we know,

I hooked up my center speaker to one
channel and the two ounthoard speakers to
the other channel. Sitting facing the
center, I noted a tremendous spread of
sound, with “stereo” on bhoth sides, Walk-
ing across the roomn. 1 stil had stereo
effect on ecither side of center. Please try
this out, or have Mr. Canby try it and
mike his comments,

On monophonie material the effeet is
unique in that the point souree is almost

(Continued on page 57)
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CHESTER SANTON*

The symbol &) indicates the United
Stereo Tapes 4-track 7'z ips tape
number. When Mr. Santon has lis-
tened to the tape only, the tape
number is listed first. Otherwise, the

ponding tape ber is fur-
nished by United Stereo Tapes.

STEREOPHONIC

Ros on Broadway
& M 70012; London 110
Hoch und Deutschmeister Kapelle
M 70015; London 111

Until the day when the record Industry
gets around to the moderately cxpensive job
of re-mastering the older stereo records, tape
is in a good paesition to move in with an up-
dated version of the orlginal stereo recordings,
The latest London tapes released by UST in-
clude some of the carliest material brought out
by London when the stereo dise was Just get-
ting started. The Austrian band in the Iloch
etc. album undergoes considerably more {m
provement in {ts tape version than does the
Latin orchestra of BEdmundo Ros. Wherens the
band’s stereo dise is under par in cleanliness
of sound, the tape plitees it with the newer
London releases 1n mudio quality, The lght
marches and waltzes played by this Viennese
regimental baud arve not (o he confused with
the lubors of the typical German street-eorner
band, The c¢rump of lower hrass heard in the
right channel shoukl satlsfy ali requirements
in that area.

The sterce dis¢ of Broadway tunes by Fd
mundo Ros still sounds very clean today with
& reasonably flat stereo pickup, Clean enough
to hold jts own with the tape v ion, pro-
vided the dise playback facilittes are ahove
average. The gaiety In the wind section of the
orchestra holids up very well with the passage
of time,

Roger Williams: Always
Kapp O KT 41024

Shipments of 7.5 ips review tapes  have
reached the point where I find it possible (o
compare releases of varying vintage hy the
same artist., On hand are two different thpes
by pianist Roger Willlams—some seven months
apart in release dates. If any pop materinl
offers a valid basis for evaluation of refine-
ments in the processing of open-reel tapes, the
recordings of Mr. Williams are excellent can-
didates. His carefully relaxed sound lIs re
garded as too valuable a commodity hy his
employer to permit changes in style or the
studio setting of piano and string orchestra.
It's safe to assume that any significant differ-
ence between the “Fabulous Centnry” tape
reviewed earlier and this present itemi can be
traced to changes in the duplicating process
evolved by Ampex. The strings in this record-
ing provide more clues about changes in Dprog-
ress than does the plano although it too Is
appreciably cleaner. The improvement in the

* 12 Forest Ave., Hastings-on-lludson,
N, Y.
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range and clarity of the ‘orehestra appears to
be somewbere in the netghborhood of twenty
per cent. Not bad when yon consider they're
still using conventtonal tape,

Richard Hayman: Great Motion Picture
Themes of Victor Young
Mercury 5 STC 60012

This tape recording indicates that Mercury's
mood music sound s not entirely dependent
on the Chleago studios they've been using in
recent years. In these motion picture tunes,
IHayman’s well-known stylings for strings and
solo harmontea were taped in a New York
studio. An elnborate miking setup similar to
that used in Chicago sexsions gives Mercur:
almost a duplicate of earlier sound. The only
important difference is the decision to use less
reverberation—a loss that will be apparent
only In the case of anemic pblayback equip-
nent, Stereo fans who have survived the
months of discussion deallng with binmuiral vs,

. stereo sound may read with a twinge the in-

formation on the jacket that the two con
denser mikes for over-ull stereo pickup were
only twelve inches apart, Mercury justifies
such usage for pop music by filling up the
studlo with other wmikes for closenp work—one
atop each small cluster of instruments, In
effect, the two high-altitude mikes end up sup-
miying just abount as mll(?l reverh as they do
stereo. The point isn’t vital in this caxe be-
cause Hollywood tnnes from the pen of Vietor
Young can hold up under any type of record
ing condition,

Arthur Tracy, the Street Singer
Audio Fidelity AFSD 5929

This ane really rolls back the years, Omly
the veteran lio fan, upon hear the Ntreet
Singer again, will understand w y the In-
TOR'S REVIEW mentioned this record a few
months ago, Awdio Fidelity went all ot at-
tempting to revive the past, The discreet ne-
companiment of the small ensemble parallels
that of the usual string orchestra heard back
in the days when Arthur Traey was one of the
stellar attractions on the air. o neat is the
Husion of an old time radio program, one
wonld searcely be surprised to hear the voice
of Tony Wons insinuate Hself hetween songs
with a short poem, learing old songs such as
Marta, Beautiful Luve, Vilia, ote. in the ripe
style that hasn't changed with the years points
up one factor I didn’t notice on the old re-
celvers, They really enunclated the Iyries in
thoxe days in order to “get through” the static
and be nnderstood on the equipment then in
general use. Tracy's volce, still reasonably
fresh  thronghout maost of hs range, uay
sound quaint to the neophyte but 1t will bring
hick the big time to the rest of us.

Paul Weston: The Sweet and the Swingin’
Capitol ST 1361

Weston has changed his style in this re.
lease. 1t’s a change bhronght about. on Capi-
tof’s own admission, by the gradual increase
in stereo listening on the mood nwsic level.
Apparently the reaction of the average stereo
dise customer has not been very enconraging.
I can understand how the straightforward,
easygolng arrangenents used all these years
by Pauil Weston could sound rather tame in

slereo if the speakers were too close together.
The fault does not He with the orchestra or
the recording crew. On my setup I've been
getting ample orchestral contrast an the pre
ceding Weston stereo items due to adequate
spacing between speakers. The problem won't
be solved until a six-foot intervil between
speakers |s commonplace or the console aun-
gling of speakers ix worked out, In the mean
time, Weston attempts to satisfy everyone
through use of an male chorux that swings
eonntermelodies in the right ehannel,

Andre Kostelanetz: Gypsy Passion
Columbia CS 8228

This is the first Kostelunetz sterco dise to
arrive for review since the start of this col
umn. An albunt of gypsy music hardly glves
the entire orchestra a chanee to shine but the
record suggests that the Kostelanetz king-size
crew benefits from the type of stereo process-
ing Columbia has now attalned, Despite the
fact that much of the music on this record
wits meant to be played around the eampfire—
and the arrangers treat It that way—the
sweep of sound at times recalls personal ap-
bearances of the orchestra, It certainly takes
me back to the days when a Kostelanetz broad
east from the CBS Theatre on Broadway was
one of the town’s major attractions in popunlar
musie. Are the arrangements featured at that
time still in exixtence? If 80, how wonld they
sound in stereo? The present A & R staff at
Columbia should contain at least one wireless
fan who might be persuaded to record in stereo
some of the highlights of the Kostelanetz radio
ciareer, For the present, although not the last
word in native style, this album offers relaxed
listening and the relabllty of Intonation
tossed off by New York's top free lance musi
cians.

Bob Thompson: MMM Nice
RCA Victor LSP 2117

The lghtest touch cnrrently in use by ot
fits specializing in novelty arrangements for
chorus and orchestra belongs to Californin’s
Bob  Thompson. 1lis first dise, *Just For
Kicks,” was one of the more refreshing high-
lights of the past year. The sonte surprises of
the previous release are not surpassed in this
recoriding, He is consistently amusing without
overstepping the narrow Hne that separates
the novel from the corny. Thompson's style
Iy not easy to describe. The sophlstication of
the fileas for mixed chorus 18 combined with
the enormous hounce and vitality of the sing-
ers he has trained. This incongruity I8 the
secret of his distinetive xonnd. Three Thomyp.
son originals round out a predominantly show-
fune roster. Victor's 1lollywood crew places a
bit niore stress on the extremities of the andio
range than do their East (oast colleagues.
They cannot resist the urge to slip In an extra
wike In order 1o butld up the towest register
of the male singers or the impact of instru
mental highs,

Norman Luboff: M ts To Re b
Columbia CS 8220
The Sound Of Children
RCA Victor LSP 2159

The Norman Luboff Cheir's familiar treat-
ment of ballads from the late '30s scarcely
brepares one for the other choral group re-
lensed about the same time. The Luboff voices
are robust, polished—predlictable veterans of
many recording sessions, They work with easy
precision for each studied effect, RCA’s dise,
on the other hand, features twenty-two young-
sters hetween the ages of eight and twelve
who were glven a dozen grownup SONgS to
play with. The contrast is tremendous. After
the initlal shock, the unblased listener will be
forced to admit that any ballad or show tune
can be rejuvenated if one Is willing to go to
these extremes, The producers deserve an
award of xome kind for patience beyond the
Hne of duty in auditioning about a hundred
kids and then drilling the final group into
performances of such professional finish. The
perfectionlst may still insist on the Luboff
teehnlque for the fong hani bt yon'll have
to pro some to top the novelty of a tune such
as The Whiffenpoof Song in the hands of these
boys and girls,

(Continued on page 61)
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FHE 400-CX

Capture the signal with the
world’s most sensitive and re-
liable Stereo FM-AM Tuner...

FISHER 101-R
u FM sensitivity, 0.75 micro-
volt for 20 db of quieting.
n AM sound of FM calibre.

Control the sound with the
most versatile Stereo Master
Aundio Control in existence ...

FISHER 400-CX
m 27 controls. ® Sonic Null
Balancing. m Center Channel.
®» Remote Control facilities.

Amplify the signal with the
amplifier HiFi Stereo Review
rated as best of its type...

FISHER 300

® GO watts of pure audio
power! ® Hum and noise only
0.00001 part of rated output.

The Result s Perfection

...assured by every component

o F I s H E n

Recreate it with the world's
most efficient high-com pliance,
compact speaker system . ..

FISHER XP-1
m Three-way, free-piston sys-
tem. m Response, from 30 cps
to beyond audibility!

WRITE TODAY for illustrated and fully documented brochures!
FISHER RADIO CORPORATION - 21-29 44th DRIVE « LONG ISLAND CITY I, N. Y.

Export: Morhan Exporting Corp., 458 Broodway, New York 13, N. Y. @ Available in Canada through Canadian-Marconi
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TAPE PLAYER

HAT WE NEED now is a good hi-fi tape
wP]ayer. I mean a player—not a re-
corder.

The situation in tape right now has some
increasingly odd sides to it. The sources of
ready-to-play tape are again growing
larger, after near-celipse. The ecartridges,
both RCA’s and Columbia’s, still exert a
heavy influence upon tape thinking, if not
mueh upon the market. Four-track stereo
tapes are spreading out. But what of the
tape machines that do the playing?

If you are looking for playback units on
whieh to play your tapes, as you play discs
on reeord players, you won't find any. They
don’t exist. Not without complications—
the ever-present and very expensive record-
ing feature. Only among the assemble-
yourself component tape decks can you
acquire a deviee that is purely and simply
a tape player, as a turntable and cartridge-
arm unit is a record player.

A California correspondent, a producer
himself of dise records and a few tapes,
wrote me recently on the subject and hit
several nails on the head, jnst where I had
been getting ready to aim myself. His feel
ing is that the tape industry, “wittingly or
unwittingly,” is seriously getting in its own
way, not as to tapes but in respect to play-
back equipment.

“Consider the situation of the dise en-
thusiast,” he writes, “He can buy an excel-
lent turntable and pickup for $150 to 175.
He has to pay $600 or more for compara.
ble equipment to handle tape. The less ex-
pensive tape units will not satisfy the de-
mand for fidelity. (I would add reliability
and long life, too. E.T.C.) The result is no
market for recorded tapes among such
people. The people who own tape record-
ers, even good ones, are not buying re-
corded tapes, hecause they make their own.
They record live musie, they take music
off the air, and they dub from stereo disecs
owned by their friends.”

You may want to quibble about prices
and you’ll probably feel that the argument
is a bit overdone—people with tape re-
corders do beg, borrow, or steal taped
material; but they most likely buy tapes,
too. Ask the tape producers. Nevertheless,
the argument has a ring of solid truth in it.

The thing we need, this man says, is not
more tapes but hetter and simpler tape
playback, and, above all, playback de-
tached from the expensive and inevitable
recording feature, which seeins to be a
universal requirement these days.

“It is possible to produce a truly hi-fi
tape player at a price comparable to that

10
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Edward Zatnall (: anby

of a dise player,” he goes on. “Ampex is
now installing four-track replacement
heads on existing tape machines at only
$50. They could easily market a simple
tape deck without electronies for $100.
Thus for $150 a tape user could equip him-
self to play tape directly into the low-level
tape input of his audio equipment. Ampex
is not offering sueh a unit. , . .”

I can imagine that Ampex will raise its
collective head in surprise at this possi-
bly oversimplified suggestion, and I would
not want to make such very specific cost-
and-marketing guesses. Nor am I sure that
if Ampex did offer such a tape player, it
“would cut into their recorder sales.” But,
he continues, the lack of such an offering
is “cutting the throat” of the Ampex-pro-
moted United Stereo Tapes, which puts out
the present four-track reel-to-reel offerings
of many record companies. Ile says they
agree with him at United Stereo.

“In short,” he econcluded, “the vicious
cirele will be broken when we see full-page
ads in the hi-fi magazines offering a high-
quality tape deck for $150 to $175 and
recorded tapes of the highest quality in
four-track stereo at $6 for 60 minutey
playing time. All of this is entirely
feasible.

Let's put aside specific prices. The fact
is, and you can't very well put this aside,
that at no level of component quality do we
now have a readily available tape player
unit for hi-fi installations—nor, for that
matter, is tape playing equipment being
offered in the popular “home machine”
lines. One must always buy (with the afore-
mentioned exception of the Viking-type
tape deck equipment) a tape recorder, in
order to own tape playback facilities. The
two are indissoluble, as things now stand,
and the entire place of recorded tape in
the home is tied to this fact.

Curious. I'm not annoyed with the tape
machine makers for their failure to pro-
vide what my correspondent wants; I'm
simply intrigued, and wonder just why. The
policy is obviously deliberate, for there’s
no technological reason why we can’t have
tape players galore—they’re easier to make
than tape recorders,

Why are we 0 tied to the tape recorder?

Why not? Once you have a basic tape-
moving mechanism you might just as well
add what it takes to make tape recordings,
as well as play them. It seems like not very
much, at first thought. Just an erase head,
a simple recording preamp and some extra
switching and circuitry; use one head for
both playbaek and recording (though it
must be to some extent a compromise)—or
add an extra head (stereo, in-line). Use

whatever you can of the electronies for
double-purpose, Sometimes it's quite a lot.
Or, for faney quality, add more wires.
There’s room.

It would be silly—this argument goes—
to build a complete tape player without
recording funetion. Look at it: you have
two thirds of a recorder already. Who
wants a three-wheeled auto with one wheel
left off?

It's a very convincing argument, if su-
perficial, and it is of the sort that now
reposes in most minds among the tape-
using publie, if preferences are any guide.
Might as well get the works, people say.

In faet, they have to get the works—
there isn’t any alternative. And people do
not, therefore, realize how much more they
pay for the whole tape recorder than tbey
might for a deliberately functional tape
player, designed to match the record player
and the radio tuner as a source of hi-fi
sound.

There’s more to it. Unfortunately, every
tape playback machine I have set my eyes
on, so far, has looked exactly like a re-
corder. An incomplete, emasculated re-
corder.

Build a fine tape transport unmit, like,
say, the home Ampex, and leave out the
recording feature? All that lovely precision
machinery and nothing but playbaek? Un-
thinkable! If it looks like a recorder, it
ought to he one. Worse—entirely too many
people are likely to think it is one, with
subsequent misunderstandings on the sales
floor that defy imagimation. Department of
utter confusion! No wonder the tape player
has been lost in the shuffie,

You can see the sort of reasoning that
now goes on, among the customers and, by
reaction among the manufacturers who
must sell to them. As tbings stand now, we
think of recording first—we put the play-
back function into an inevitable second
order of importance. If you build a re-
corder, you have to provide playback, too.

ivery reeorder is also a playback unit. We

gear the entire operation to the recording
feature—and thus to the dual funection,
record/playback.

If you put recording first, you will de-
termine the very shape, size, cost, according
to the dual function. There must be room
for both.

Thus inevitably, until now, the playback
machine has been no more than a standard
record/playback transport unit with part
of its innards left out. It's a sort of
stripped-down model, with blank spaces
here and there. It works, but it has a
dreadfully negative quality to it. 1t reeks
of things that are “missing.” And it breeds
confusion by looking like the “real” thing,
the complete machine.

The very fact that such a unit is basi-
cally a recorder without the record feature
makes it a poorly adapted affair, too big,
unnecessarily complex, unfunetional. It is
a misfit, any way you look at it. It just
begs for its full funetion, as a reecord-
player. The public hasn't ever gone for
such units, and rightly. I doubt if it ever
will.

PLAYBACK ONLY
A playback unit intended from the very
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IF YOU LOVE TO CREATE

Over 2 MILLION EICO instruments in use throughout the world. Add 5% in the West.

F IS ey
100W Stereo Power Amplifier HF89

70W Stereo Power Amplifier HF87
28W Stereo Power Amplifier HF86

@ Exclusive advanced systematized engineering
@ Lastest and finest quality parts
@ Exclusive *Beginner-Tested" easy step-by.
step instructions
@ Exclusive TRIPLE quality controi
® Exclusive LIFETIME guarantee at nominal cost
IN STOCK — Compare, then take home any EICO
equipment — right ‘‘off the shelf'’— from 1500
neighborhood EICO dealers throughout the U.S.
and Canada.
HF81 Stereo Amplifier-Preamplifler selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14w amplifiers to a pair
of speakers. Provides 28W monophonlcally.
Ganged level controls, separate balance control,
independent bass and treble controls for each
channel. Identical Williamson-type, bush-pull
EL84 power amplifiers. *Excellent” — SATURDAY
REVIEW. “Outstanding . . . extremely versatile.”
— ELECTRONICS WORLD. Kit $69.95. Wired
$109.95. Incl. cover.
HF85 Stereo Preamplifier: Complete master
stereo preamplifier-control unit, self-powered.
Distortion borders on unmeasurable. Level, bass,
& treble controls ind dent for each ch |
or ganged for both channels. Inpuls for phono,
tape head, mike, AM, FM, & FM-multiplex. One
each auxiliary A & B input In each channel.
“Extreme flexibility . . . a bargaln.” HI-FI
REVIEW. Kit $39.95. wired $64.95. Incl. cover.
New HF89 100-watt Stereo Power Amplifier:
Dual SOW highest quality power amplifiers. 200w
peak power output. Uses superlative ultra-linear
connected output transformers for undistorted
response across the entire audio range at full
power, assuring utmost clarity on full orchestra
& organ. 60 db channel separation. IM distortion
0.5% at 100W; harmonic distortion less than 1%
from 20-20,000 cps within 1 db of 100W. Kit
$99.50. Wired $139.50.
HF87 70-watt Stereo Power Amplifier. Duai 35W
power amplifiers identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. 1M distortion 1% at 70W;
harmonic distortion less than 1% from 20-20,000
cps within 1 db of 70W. Kit $74.95. wired $114.95.

HF36 28-watt Stereo Power Amp. Flawless repro-
duction at modest price. Kit $43.95. Wired $74.95.
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/ BUILD KITS

In s I E and
Mono HIi-Fi...
the experts say

your Best Buy
is EICO

Stereo Amplitier-Preamplifier HF81t

FM Tuner HFT90tt
AM Tuner HFT94t¢
FM/AM Tuner HFT92tt

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-compensated “‘front end”” is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db quieting, full limiting
from 25 uv. IF bandwidth 260 kc at 6 db points.
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence. Very low distor-
tion. “‘One of the best buys in high fidelity kits."”
AUDIOCRAFT. Kit $39.95*. Wired $65.95*.
Cover $3.95. *Less cover, F.E.T. incl
AM Tuner HFT94: Matches HFT 90. Selects *'hi-fi*!
wide (20-9000 cps @ —3 db) or weak-station
narrow (20-5000 cps @ —3 db) bandpass. Tuned
RF stage for high selectivity & sensitivity. Pre-
cision eye-tronic® tuning. “One of the best
available.” —HI-FI SYSTEMS. Kit $39.95. Wired
$65.95. Incl. cover & F.E.T.
New FM/AM Tuner HFT92 combines renowned
EICO HFT90 FM Tuner with excellent AM tuning
1acruliti‘gs. Kit $59.95. Wired $94.95. Incl. cover
F.E.Ts
New AF-4 Economy Stereo Integrated Amplifier
provides clean 4W per channel or 8W total out-

put. Kit $38.95. wired $64.95.Incl. cover & F.E.T.

HF12 Mono Integrated Amplifier (not illus.): Com-
plete "front end'* facilitles & true hi-fi perform-
ance. 12W continuous, 25W peak. Kit $34.95.
Wired $57.95. Incl. cover.

New HFS3 3.way Speaker System Semi-Kit com-
plete with factory-built 34" veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 127 woofer (22 cps res.) 8" mid-range
speaker with high internal damping cone for
smooth response, 32" cone tweeter. 2Va cu. ft.
ducted-port enclosure. System Q of 12 for
smoothest frequency & best translent response.
32-14.000 cps clean. useful response. 16 ohms
impedance. HWD: 26%”, 137 ". 14%”. Un-
finished birch. Kit $72.50. Wired $84.50. Walnut
or mahogany. Kit $87.50. Wired $99.50.

New HFS5 2-Way Speaker System Semi-Kit com-
plete with factory-built 3” veneered dlywood
(4 sides) cabinet. Bellows-suspension. 54" excur-
sion, 8" woofer (45 cps. res.). & 312" cone
tweeter. 1%4” cu. ft. ducted-port enclosure. Sys-
tem Q of ¥ for smoothest frea. & best transient
resp. 45-14,000 cps clean, useful resp. 16 ohms.

Stereo Integrated Amplifier AF41$

Stereo Automatic Changer/
Player 1007

‘3-Way Speaker System HFS3
2-Way Bookshelf Speaker Systems

HFSS and HFS1
INSTITUTE OF
HICH FIDELITY
sAnvECTURERY

HWD: 247, 1212”7, 10V2”. Unfinished birch,
Kit $47.50. Wired $56.50. walnut or mahog-
any. Kit $59.50. Wired $69.50.

HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8" wocfer, match-
ing Jensen compr -driver tial horn
tweeter. Smooth clean bass; crisp extended
highs. 70-12.000 cps range, 8 ohms. HWD: 23"
x 117 x 97, KIt $39.95. Wired $47.95

HFS2 Omni-Directional Speaker System (not illus.)
HWD: 36", 15%a”, 114", “Fine for stereo'’
MODERN HI-FI. Completely factory-built. Mahog-
any or walnut $139.95. Blond $144.95.

New Stereo Automatic Changer/Player: Jam-proof
4-speed, all record slzes, auiomatic changer
and auto/manual player. New extremely smooth,
low distortion moisture-proof stereo crystal
cartridge designed integrally with tonearm to
eliminate mid-range resonances. Constant 42
grams stylus force is optimum to prevent groove
fiutter distortion. No hum, turntable attractions,
acoustic feedback, center-hole eniargement.
Only 103" x 13”. Model 10070: 0.7 mil dia-
mond, 3 mil sapphire dual styli, $59.75.
1007S: 0.7 mil, 3 mil sapphire, $49.75. Incl. FET.

+Shown in optional Furniture wood Cabinet
WET71: Unfinished Birch, $9.95; Walnut or
Mahogany, $13.95.
++Shown in optional Furniture Wood Cabinet
WET0: Unfinished Birch, $8.95; Walnut or
Mahogany, $12.50.

EICO, 33-00 N. Blvd., L.1.C. 1, N. Y. A7

Show me how to SAVE 50% on easy-to-build
top-quality Hi-Fi. Send FREE catalog, Stereo Hi-Fi
Guide plus name of neighborhood EICO dealer.

Name.....
Address. S
City.. ... Zone.......State.

Listen to the EICO Hour, WABC-FM, N.Y.,95.5 MC,
Mon. to Frl. 7:15-8 P.M. Sat. 11-12 P.M. Ask
dealer about EICO's Stereo Records Bonus.

®© 1960 by EICO, 33-00 N. Blvd., L.1.C. 1, N.Y.
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YNAKITS

LOOK BEST-TEST BEST
SOUND BEST

STEREO 70 KIT

% Dual 35 watt super-quality
amplifiers — 70 watt continu-
ous monophonic rating—160
watt peak

% All critical parts on prefabri-
cated printed circuit assembly
reduces wiring time to five
hours

% Premium quality parts con-
servatively operated permit
one year guarantee

* Uncompromised design for
finest performance — usable
with all speakers

% Only $99.95* net including all
parts, instructions, and pro-
tective cover

60 5 55

NEW STEREO
PREAMP KIT

% The unique “no distortion”
performance initiated by the
famous DYNAKIT Preamp.

% 7 stereo inputs, DC heaters,
built-in power supply, DYNA's
exclusive “blend” control.

% Highest gain, lowest noise,
greatest channel separation,
and the easiest to use.

% The ultimate in simplicity—2
preassembled printed circuit
boards cut assembly time to 8
hours.

% Complete with cover $59.95%
net.

Available from leading Hi-Fi dealers everywhere.
Descriptive broch ilable on
*Slightly higher in West

DYNACO, INC.

Dept. A, 3912 Powelton Ave., Phila. 4, Pa. |
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beginning for playback alone should be
something rather different, I think.

It would require a basically new design,
both in looks and in its functioning parts,
which from the start would permanently
exclude the recording feature—and thus
break away from the dual-purpose neces-
sity. It would concentrate exclusively on
high quality, simple tape playback, with
single-purpose ingenuity and ecare. It
wouldun't even look like a tape recorder—
and this is psychologically important. In
no way, exeept for some of the uncom-
promised inner parts, (the playback head
and 8o on), would it be interchangable
with the tape recorder.

Now this is clearly what my correspond-
ent really wants, and he is right. A real
tape player, so designed, could at last offer
top tape sound at a reasonable component
price—or even, in the cheaper home equip-
ment, a unit offering “excellent” tape
sound, better than eomparable home phono-
graphs for dise and at a price much lower
than that for a home recorder.

A bevy of tape players of these sorts,
in the various sales areas, could boost reel-
to-reel tape up where it wants to go, free
it from the stranglehold of the tape re-
corder. But is it feasible to launch such a
tape player?

That's the question. It's a big order, and
a dangerous one. It would be a gambling
sort of venture even if there were only one
kind of tape, reel-to-reel stereo at Tl
inches. With those nasty cartridges still
hovering ominously, it is an even more
doubtful manufacturing proposition—for
nobody can yet say that the tape cartridge
is not a threat to reel-to-reel. Yet some
things are clear.

First, the easy way out, the tape player
that is merely adapted from a recorder,
minus the recording feature, is not likely
to work, though it would cost peanuts. It
is doomed, and has been right along. That's
why there aren’t any such tape players now.

There isn’t a customer in the land who
is going to be happy with a tape machine
that looks like a recorder and isn’t one.
lle has turned them down in the past and
he will again. Nor will he appreciate a
compromise unit that wasn’t designed for
playback and wastes space and technology
on its “missing” aspects, the obviously ah-
sent record feature.

Second, though the brand new and spe-
cifieally designed tape player is an awful
risk in many ways, it is not merely the only
way out—it is already a necessity. It just
has to be built soon, if tape is to grow.

As to the first point, may I remind you
that there were tape players—for awhile.
For instance, the very first RCA stereo
tape machine was a player unit—no re-
cording. Tt came in two pieces, table-top
type on brass legs. One unit housed speak-
ers and a tape player—it was, of course,
a conventional transport minus the record-
ing fcature. The other held the second set
of speakers and was empty. This was be-
fore stereo dise; eclearly, the intention at
that point was eventually to put a stereo
dise player in the other unit. The thinking
at that ime was clear énough, you see. Two
sterco playback units, of equivalent impor-
tance, for tape and (lise, using the common
andio system.

But that first Stereotape player lasted

only months. In an astonishingly short
time RCA replaced it with another model
that looked almost exactly the same. The
difference was important. The newer unit
had recording, as well as playback. (Sin-
gle-channel recording, stereo playback.)
And the price had gone way, way up—
maybe thirty or forty per cent.

That’s what happened to the earlier play-
back machines. The public didn’t like them,
didn’t even know what they were (since
they looked like recorders), and they just
didn’t sell. Hopeless confusion. I suspect
that not even the dealers could remember
which were recorders and which weren’t.
The answer seemed just what everybody
wanted—make ’em all recorders, and jack
up the price. No more confusion . . . well,
not so much, anyhow.

(‘an it really be true, still, that a stand-
ard tape transport minus the recording
feature is bagically unsaleable and unfune-
tional, as well as confusing?

Well, 1 suppose you could paint the non-
recording models bright green, or put dif-
ferently shaped plastic covers over their
works—but I don’t think it would do mnuch
good. The emphasis would still be on the
negative features, the “missing” parts. It
could be tried again, and perhaps it might
work now, what with the new and inuch
less expensive tapes now on the market.
I doubt it,

But I can’t help sensing that the more
radical approach is likely to succeed. I feel
that the risk in designing a playback-only
machine of really outstanding quality and
reasonableness of price, a machine that
doesn’t even look like a tape recorder, will
pay off in acceptance by the hi-fi publie.
The more ingenious and simple the design,
the better will it stand out on its own, un-
confused with the tape recorder.

As to my second point, above, that this
machine just has to be built, as things now
stand, I ean see that the project must be
clearly a cooperative one, between the tape
producers and the tape machine makers, for
the common good of both. The machine must
above all offer a big, new value—it must
be both very good and relatively inexpen-
sive. T suggest, therefore, that its place
should he as a “loss leader,” to sell more
tape to the eustomers. The loss would neces-
sarily have to he spread around, but this
shoulld not be a major problem; some com-
panies, Ampex for instance, are already in
both fielils, tapes and playing equipment.
The right hand surely can help out the
left, in sueh a situation.

It would be fatal, I think, to price the
tape players too high—or to grade their
quality too low. They must offer really top-
quality sound, to get the vaunted best off
the tape and to beat the disc at the hi-fi
game. They must, too, offer a quality bar-
gain that will dramatically bring the cost
of high-quality tape sound dowu, at least
to the level of good FM radio if not lower.
The loss leader idea, the units deliberately
selling at a tiny profit or even at a techni-
cal loss, might swing the deal for tape,
where shorter-gighted profit compromise
would fail.

In this connection, don’t fail to remem-
ber the LP at its beginning. The new ree-
ord was a success largely because Columbia
had the canny sense to put out good-quality
players for everybody, at a low price. They
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PRICES CUT
ALMOST 14

on Audiotape on 1%-mil MYLARX

THAT’S RIGHT! Audio Devices has cut at least 31% off the price
of its premium-quality Audiotape on 1%-mil “Mylar.” Now you
can enjoy all the advantages of DuPont’s fabulous “Mylar” for
little more than the coat of ordinary plastic-base tape.

Audiotape on 1%-mil “Mylar” is the finest tape in the Audio-
tape line. Its tough, durable “Mylar” base and professional-
quality oxide make it the perfect tape for schools, recording
studios, radio and TV stations, military users—as well as dis-
criminating home recordists.

See your Audiotape dealer as soon as possible. At the new low
prices, his stock will move fast. (Similar price reductions have
also been made on Master “Low Print-through” Audiotape on
1%-mil “Mylar.”)

“Mylar” is DuPont’s trademark for its polyester film—the
toughest, most durable recording tape base material known to
man. “Mylar” cannot dry out or become brittle with age. Radi-
cal differences in temperature and humidity have no effect on
it. Recording tapes on “Mylar” can’t break or stretch in normal
use, regardless of temperature or humidity. Most importantly,
“Mylar” is a known, tested base material—proven by years of
use in telemetry, automation and electronic computing applica-
tions. Millions of feet have been recorded by professional and
amateur sound recordists, tpo.

In Hollywood: 840 N. Fairfax Ave.
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AUDIO DEVICES, INC., 444 Madison Ave., N. Y. 22, N. Y,

» In Chicago: 5428 N. Milwaukee Ave.
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MINIATURIZATION

S LOWER COST

Thin Versatile

Co-Netic and
Netic Magnetic
Shielding Foils

Permil positioning foil-wrapped components A & B clasely,
minimizing interaction dee to magnetic fields . . . making

possible compact and less costly systems.

How thin Co-Netic and Netic foils lower your mag-
netic shielding costs:

1) Weight reduction. Less shielding material is used
because foils (a) are only .004” thick and (b) cut and
contour easily.

2) Odd shaped and hard-to-get-at components are

readily shielded, saving valuable time, minimizing
tooling costs.

These foils are non-shock sensitive, non-retentive, re-
quire no periodic annealing. When grounded, they
effectively shield electrostatic and magnetic fields over
a wide range of intensities. Both foils available from
stock in any desired length in various widths.

Co-Netic and Netic foils are successfully solving many
types of electronic circuitry magnetic shielding prob-
lems for commercial, military and laboratory appli-
cations. These foils can be your short cut in solving
magnetic problems.

Cuts readily to any shape with
ordinary scissors.

Wraps easily.

. =4
" ==

)

Inserts readily to convert

existing non-shielding
enclosures,

Shielding cables reduces
magnetic radiation or
pickup.

Wrapping tubes prevents
outside magnetic
interference,

When accidentally exposed to unpredictable magnetic fields, presto!— your valuable

data is combined with confusing signals or even erased.

'..\'. ? A

For complete, distortion-free protection of valuable magnetic tapes
during transportation or storage. Single or multiple reel Rigid
Netic Enclosures available in many convenient sizes and shapes.

Riiid Netic Composite pho-
0

e T —

Thin gliable foil wraps _easily

around magnetic tape, maintain-
ing onginal recorded fidelity.

J

Write for
further details
today.

QRIGINAT

14

1322 MNo. Elston Avenue, Chicago
% PERMAMENTLY EFFLCTIVE

(.014" and up to demonstrat-

in thickness) ing that mag-

Shielded Rooms  metic _shieidin i i)

and Enclosures qualities o prampe—_

for safe, distor- Rigid Netic Alloy

tion-free  stor- Material are not

age of large significantly af-

quantities of re- fected by vibrati shock (including pping or
corded mag bumping) etc. Neticis . Tequires no periodic
tapes. annealing.

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.

22, lllinois

were 8o good, so cheap, that even the dismal
problems of compatibility were no deter-
rent. At $10, how could you lose? And you
could have a changer, too, that was for a
number of years the best sound-bargain on
the market, complete at around $18.

Rumor has it that those machines were
deliberately sold at a loss, to promote LI
I remember them well enough to suspeet
this must have been so. They were excellent
amd they sold LP, to the point where the
larger industry could take hold. Then they
disappeared.

The quality and price of those players
was preeisely calculated for an optimum
impact under the circunmstances—to sell the
largest possible number of the new records,
to build confidence in LI quality, and so
to launch the LP business. It is true that
those caleulations were on a quite different
plane from those we might make in the
present tape situation. Quality is higher,
cost is greater. Yet the principle is the
same. Get out new, attraetive, high-quality
onc-purpose playing equipment and sell it
at the lowest possible price, even at a
loss—to build yourself a market for tapes.

There’ll still be the tape recorders, of
course. People who own them will be in the
market for tapes as they are now, on a
side-line basis, There's little to lose in this
direction. And lots to gain among new
users of the simpler tape player.

To conclude, I can see more or less how
the publie’s point of view must change, he-
fore the tape player can establish itself
solidly, well removed from the tape re-
corder. The attitude that must be culti
vated i3 one that envisions “‘extras,” rather
than missing functions. The tape recorder
is a double package in this respect, eom-
bining several functions and many uses—at
a price. Ag in an FM-AM tuner, or a tuner-
amplifier, you pay more, you get more.
The tape player is a single unit with ounly
one funection, specialized. It resenibles the
FM tuner in this respect.

We'll be thinking of these units in three
ways.

1. You buy a double-purpose unit, a
tape recorder, with your main interest in
the recording feature. Playback is an auto-
matie associated function. In this case, the
machine offers an “extra,” at its high priece,
in that it will also play commereial tapes.
The machine is worth the cost in these
terms.

This is the most common attitude at the
montent as far as tape recorders and stereo
recorded tapes are concerned. The tapes
are the “extra” feature—when and if.

2. You buy a tape recorder in order to
play stereo tapes—you accept the recording
feature, but don't plan to use it much.
Recording is thus your *‘extra,” here. But
it is expensive, and the unit as a whole is
very much too expensive for a tape player.
This is the other common situation today—
and it hurts tape, as well as the tape-play-
ing customer.

3. The new addition, the saving grace,
is the tape player. It avoids both situa-
tions where there are “extras,” in favor of
a single function, playing tapes, and it not
only plays them well but is relatively in-
expensive. It tends to promote more and
more tape buying, fits easily into the hi-fi
family as a component, fits into the home

(Continwed on page 57)
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A slight electrical potential exists between all objects.
It can raise the dickens inside a hi-fi tube!
To live with it in your amplifier you must either—

lose gain, accept distortion, or use tubes that have
Controlled Contact Potential.
DOESN'T SOMEBODY CONTROL
CONTACT POTENTIAL IN HI-FI TUBES?

YES...GENERAL ELECTRIC!

We select the materials, make the tubes

and test the tubes with this in mind.

All General Electric hi-fi amplifier
tubes are controlled : i { for low
Contact Potential. Use them.
6EU7
They're the 12axz BEST.
7025
7247

CALL US!
New York: WI 7-4065
Boston: DE 2-7122
Washington: EX 3-3600
Chicago: SP 7-1600

Dallas: RI 7-4296
San Francisco: DI 2-7201 E T R I

Los Angeles: GR 9-7765

Leadership in audio

411-201
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EDITOR'S REVIEW

MULTIPLEX AGAIN

E STILL HAVE no definite information about the

possible action by the F.C.C. on sterco broad-

casting, but one item of interest has conte to our
attention. The Commission has done considerable work
in evaluating the various systems proposed—fourteen
in all—and seven of them were climinated either be-
cause they were withdrawn by the proponent or ro-
Jeeted as impractical. One additional proposal sub-
mitted by Philco was added to the seven remaining
from the first group.

Since our own experience in the motion picture in-
dustry indoctrinated us thoroughly in the prineiple
that no matter what improvements were made in the
studio to expand the service in one way or another,
the new sound track must be capable of being repro-
dueed by the projectors alveady in the field without
modification. Only those houses which were willing to
make what modifications might be necessary to take
advantage of the additional service would be able o
enjoy the improvements. to be sure, and the farge
presentation  houses usually made the necessary
changes. But the mass of movie theaters still played
the new film on their old equipment. We believe this
to be a valid principle,

The first few FM-multiplex systes that were pro-
posed were careful to follow this principle to a greater

or lesser degree. Certainly there is no question that
the transmission of A+ 1B on the main channel will
provide a complete signal to listeners who do not find
it desirable or worthwhile to add the necessary equip-
ment to enable them to enjoy stereo broadeasts. Those
that want it can add the necessary adapter—regardless
of its specific configuration—and they will then he
able to reproduce sterco, In any case, the listener who
‘does not wish to add an adapter could still receive
monophonice broadeasts,

However, should the listener want stereo, he can add
the adapter to his present I*M receiver in only a feuw
of the systems. Others of the proposed systems will
not work for sterco unless the existing FM receiver is
extensively rebuilt to accommodate the new signal,
The owner of a standard type of M receiver would
thus be required to rebuild his set—or, more likely,
to have it rebuilt at a fairly high cost, since custom
work of that nature runs high—before he could take
advantage of stereo broadeasting. This is almost like
providing only diesel fuel in all the gas stations on the
turnpikes so everyone would have to convert his pres-
ent car to diesel operation if he wanted to contine
to use the high-speed roads. We believe firmly that
the F.C.C. should keep in mind the need for keeping
the cost down to a practical minimum and not load the
cost unnecessarily by choosing any system that will
make the change prohibitively expensive,

1

Harrie K. Richardson

It is with deepest regret that we must chronicle the
passing of Harric K. Richardson early on the moring
of June 12 as a result of a heart attack. Associate
liditor of Aubio since June, 1951, he was responsible
for several departments of the magazine and served
as a good-will ambassador thronghout the New Yorl
City area,

Harrie had a strong background in publication and
radio work, with his first position being Radio Editor
of The Daily Oklahoman. In 1929 he became chiof
announcer of KVOO in Tulsa, moving to Hollywood
three vears later for more work with networks as pro
ducer, announcer, and writer, After three vears on the
coast, he went to Chicago where he held a number of
executive positions in the radio advertising field
During the war he worked as editor of Sonar instrie
tion manunals published for the Ui, S, Navy by the
Office of Scientific Rescarch and Development in New
York, and it is from this background that he came to
Aubio

Harrie is survived by a wife, Cecile, and three chil-
dren. A resident of Glen Rock, N, J., he was well
known in the village for his activitics in community
affairs, and particularly among the children with
whom he spent a large part of his time while being a
real companion to his own, AH of us will miss him.
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The Arm—Model 198 UNIPOISE Arm
with Integrated Stanton Stereo Flux-
valvet Pickup...identical to the
top-rated Model 380A Collectors
Series Cartridge. Balanced on a
single pivot—friction-free for almost
infinite compliance to trace the more-
difficult-to-track groove of a stereo
record—the Model 198 precisely re-
produces music from mono and stereo
recordings with full fidehity. $54.00

lwo...perfect for stereo

Perfect Sltereo-mates' for the best Stereoplayer ever!

Silent partners...the 198 and 800 reproduce
only the music in a record... perfectly...faith-

fully . ..without adding a whisper of sound. The Stereotable—Gyropoise 800 ...

Here is responsible performance—for all who the only magnetically balanced high

: A fidelity turntable...actually revolves

can hear the difference. From a gentle pian- o? a :u;;nor'l‘ol alrt\A'mhout a tra'ce

: : g — of rumble—horizontal or vertical—

issimo to a resounding crescendo every the "Gyropoise. 800 s the. perfoct.

movement of the stylus reflects a quality mutedin_a St_erteopla‘)jer, kteeping tl}e

record in quiet motion at precisely

touch possessed omnly by the Stanton Stereo 33%5 rpm. less base  $59.85
Fluxvalvet.

LISTEN! Ask for a Pickering Stereoplayer demonstration at your Hi-Fi Dealer today!

Send for Pickering Tech-Specs—a handy guide for plan-

FOR THOSE WHO CAN MEAR TME DIFFERENCE
Inken" ning a stereo high fidelity system ... address Dept. B70

PICKERING & CO., INC., PLAINVIEW, NEW YORK +U.S. Patent No. 2,917,590 *The Model 198 and Gyropoise 800 are sold separately
STEREO-MATES, STEREOPLAYER, UNIPOISE, GYROPOISE, STANTON STEREO FLUXVALVE ARE TRADEMARKS USED TO DENOTE THE QUALITY OF PICKERING & CO.INC. PRODUCTS



ASSIGNMENT: HIT A TARGET 6000 MILES AWAY

Can you guide a 110-ton Air Force Titan missile
far up into the sky, to bring its nuclear warhead
down with pinpoint accuracy on a target one-
fourth the way around the globe—a target you not
only can’t see but which continually
moves with the spinning earth?

This was the problem in missile
guidance the Air Force presented
to Bell Telephone Laboratories and
its manufacturing partner, West-
ern Electric. The answer was the
development of a command guid-
ance system which steers the Titan
with high accuracy.

Unlike self-contained systems
which demand complex guidance
equipment in the missile itself, Bell
Laboratories Command Guidance

o
1

|

[

System keeps its master control equipment on the
ground where it can be used over and over again.
Thus a minimum of equipment is carried in the
missile, and the ground station has full control
of the missile during its guided
flight. Techniques drawn from the
communications art render the sys-
tem immune to radio jamming.

Bell Laboratories scientists and
engineers designed the trans-
mission and switching systems for
the world’s most versatile telephone
network, developed much of our
nation’s radar, and pioneered in
missile systems. From their vast
storehouse of knowledge and ex-
perience comes the guidance system
for the Titan.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT



The Silicon Diode in Audio

Equipment

Silicon diodes are rapidly becoming popular with designers of audio equip-
ment. The author discusses their use as power rectifiers and as bias regulators.

UDIO POWER SUPPLIES using vacuum
A tube rectifiers have been around

for a long time. The rectifier tubes
have certainly worked out well, and have
been improved over the years. While
they are quite reliable today, the recti-
fier is still the most frequently replaced
tube in audio equipment.

Copper oxide and, later, selenium ree-
tifiers have seen some use as substitutes
for the tube, but the voltage and current
requirements of audio equipment foreed
the use of large units, as sizable heat
dissipating fins are required to cool the
rectifying junctions. Copper oxide ree-
tifiers are frequently used in meter eir-
cuits, while selenium is common in bias
supplies today.

* 1162 Fleetridge Drive, San Diego 6,
California

AC
LINE
4 + +
ONE OR MORE
DIODES PER SIDE
A.C, AS REQUIRED
LINE

FOR P, 1.V,
+

(8)

Fig. 1. (A), The familiar full-wave center

tapped rectifier circuit using a vacvum

tube of the more advanced indirectly

heated type. (B) is the silicon-diode

equivalent of (A). Pin designations are

for the 5AR4 and 5V4 type or replace-
ment rectifier or diode unit.
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As an offspring of the transistor, a
whole new family of semi-conduetor
rectifiers has developed in the last few
years. Germanium diodes are small, but
more suited to higher powers at low
voltage levels. The comparatively recent
silicon diode rectifier seems to have elim-
inated the problems of size and heat—
at least at audio power levels,

It seems fantastic that four tiny
wafers of pure silicon with hyper-accu-
rately controlled impurities can do the
same job as a conventional full-wave
vacuum-tube rectifier. They can even do
the job better, for they waste little
power, take little space, and in a prop-
erly designed ecireumit they will probably
last for years.

Manufacturing methods have been
rapidly improved, and silicon rectifiers,
which but three years ago were too ex-
pensive for serious consideration in
audio equipment, are coming into a price
range that allows direet ecompetition
with the vacuum tube, and there are real
advantages in their use. There are prob-
lems too, and in this article an attempt
is made to cover the design of silicon
rectifier power supplies for audio ampli-
fiers. Many of the same ideas apply to
the design of supplies for pre-amplifiers
and tuners, but in c¢lass AB or class B
amplifier eircuits the power supply re-
quirements are much more severe. The
current drain is higher, and usually
there is a substantial difference hetween
zero-signal and full-output eurrent—
espeeially when the amplifier is tested
with steady-state sine waves.

To simplify our discussion, let us re-
fer to the vacuum tube full wave reeti-
fier as a tube, and the semi-conductor
silicon diode reetifier as a diode.

First, consider the conventional full
wave ecenter-tapped power supply of
Fig. 1. The transformer serves to:

(1) Isolate the line supply voltage.

(2) Provide a high-voltage secondary
for conversion to the high-voltage
d.c. or B plus.

(3) Provide a 5 volt rectifier tube heater
secondary (Fig. 1a). ,

Fig. 2. Internal construction of an experi-

mental silicon rectifier unit which can

replace conventional vacuum-tube recti-
fiers in certain situations.

(4) Provide a 6.3V sccondary to heat
the other tubes in the eireuit.

The rectifier tube heater may draw up
to 3 amperes at 5 volts, which is 15 watts
that the transformer has to handle, A
powerful amplifier, or a large stereo am-
plifier, might require two rectifier tubes,
thus doubling this portion of the trans-
former load.

The full-wave center-tapped rectifier
arrangement is covered in any number
of texts and tube manuals. llowever, a
review of P.I.V.—peak inverse voltage
—seems in order, as this will be an im-
portant eonsideration in the use of sili-
con diodes.

Peak Inverse Voltage

If a variable d.c. supply is arranged
with positive connected to the e¢athode
and negative to the anode of a rectifier
tube or silicon diode, at low voltage the
units will present a very high resistance,
and only a minute current will flow. As
the voltage of this inverse connection is
slowly increased, the current will re-
main very low until an inverse break-
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down point is reached. The current will
then inerease drastically, and the tube
or diode will usually be destroyed. With
an inereasing a.e. applied, the units will
block on the half cyele when the poten-
tial is inverse, until the peak inverse
voltage equals or exceeds the reverse
break-down point, and again a high
current can flow and the units would
probably be destroyed.

The peak a.e. voltage is most impor-
tant, for the usual a.c. meter indicates
rans. voltages, and such an indieation
multiplied by 1.414 indicates peak, but
only if the wave is sinusoidal,

Now let us consider the power supplies
of (A) and (B) in Fig. 1. If the trans-
former delivers 400-0-400 ran.s. volts,
and the supply is a sine wave, then each
tube plate or diode pair woud see
400 x1.414 or 565 peak volts. At the
peak instant, one end of the secondary
will be positive by 565 volts in relation
to the ground eenter tap; the other end
will be negative by 565; and 2x 565 or
1130 peak volts will be applied in the
inverse direction across the half of the
tube or one diode pair that is at the
most negative point, and this must be
blocked—usnally with an ample safety
margin. With no load connected, the
filter capacitors will be charged to 565
volts in both cases.

ITere now is one great difference he-
tween the tube and the diode. All electri-
cal conductors in audio use have some
resistance, The forward resistance of
rectifier tubes in general is much higher
than that of the silicon diode.

Atter the capacitors are eharged, in

Fig. 1, there will be only a tiny leakage
current flowing until the load is con-
nected. When the load is applied and a
current begins to flow, the effective re-
sistance of the transformer plus the in-
ternal resistance of the tube or diodes
will eause a voltage drop. An increased
current causes a higher drop aeross the
supply and any external inductance or
resistance in the filter, and the term
“regulation” is used to indicate the re-
duction in B plus with inereased cur-
rent. If the power-supply regulation is
poor, there will be a large voltage re-
duction as the current drain bhecomes
greater.

To study the adaptation of silicon
diodes to the eonventional full wave
center-tapped power supply, the author
has undertaken a series of experiments,
Directly replaceable silicon diode sub-
stitutes for the rectifier tubes in common
use are available. A rather complete
series is manufactured by International

Rectifier Corporation and hy Sarkes
Tarzian, but in the interest of self-edu-

cation an experimental unit was eon-
structed.

Experimental Set-up

Single diodes rated at a P.1.V. over
1500 volts are available, but they are
expensive and usually earry too low a
forward current. IHowever, if diodes
are conneected in series, the allowable
P.I1.V. will inerease” as the number of
diodes. They can still carry their rated
forward current, and they will he com-
paratively low in price. Ahout 1200
volts P.I.V. looked like a minimum for

OPTION FOR
STEREQ DECOUPLING

SECOND
AMPLIFIER
CIRCUIT

>'500,3W

LOAD

2.
T

+ + N
.I .I + >/
—_—
A_C. +
SUPPLY 4+ +

NN
7/

[a]
LOAD

Ik

Fig. 4. The conventional full-wove doubler. C is optionol for ripple reduction. The
number of diodes per leg will depend on the P.l.V. See text.

20

cxperiment, and four Texds Instruments
IN2071 diodes were used. Their charac-
teristies are:

P.IV. 600 v
R.M.S. Input 420 v
Avg Rectified Forward

Current 750 ma
Recurrent Peak Current 6 a
Operating Temp 0 to 100° C
Max Reverse Current 0.2 ma

Max Forward Voltage Drop 0.6 v

These diodes are quite small, the hody
heing ahout 0.25 inches long and 0.2
inches in diameter. The body is insulated,
and there are silver pig tail leads for
connection and that act as heat sinks,
although no measurable heating has heen
experienced. Two diodes in series in
cach leg give the desired 1200 volt P.1.V,,
and can handle 750 M.A.—about equiva-
lent to three 3U4GB or 5AR4/Z34

ZENER aZ
VOLTAGE &
N
glo
INVERSE & FORWARD
| VOLTAGE VOLTAGE
!
1
1
)
| -
! vz
I &le
L&
| z|g
M7

Fig. 5. Choracteristics of the Zener diode.

tubes. The four diodes were wired in two
series strings, as at (B) in Fig. 1, with
the anodes counected to pins 4 and 6
and the common cathodes connected to
pin 8 of a Vector G2-10 Octal plng-in
unit. A 3-inch 6-32 screw aets as the
center cupport, and a modified 2-termi-
nal insulated tie-point acts as the upper
support member. An aluminum ease
covers the whole assembly. The internal
construction is illustrated in Fig. 2

The unit was tested in a number of
situations; but to illustrate the prohlems
encountered, the experiences with one
amplifier are outlined. The amplifier was
a modified Mullard, using EL34’s and
rated at 40 watts. It has a 200-ma
400-0-400 volt power transformer, and
a 5U4GB rectifier tube. The input eca-
pacitor is a 30-uf, 500 v. electrolytic
followed by a 100-ohm choke. A series
of reectifier tubes and the diode unit were
plugged into the rectifier socket in turn,
and the resultant d.c. output was meas-
ured at the B-plus primary tap of the
output transformer as follows:
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s“":‘l:‘ ) . Fig. 6. A regulated
» J— WA o] voltage standard
REGULATED for shop use
o]
S W7 AC ’:o{. ot ¥ vouTRGE Meters may be
T e checked ot the out-
-0 put.
RECTIFIER B PLUS VOLTAGE D. C. “fix” a reetifier tube right ont of exis-
3{{}1‘3}% 1:)(; tence,  Silicon-diode supplies have re-
5ARS/GZ34 135 peatedly absorbed such surges without
Diode Unit 505 a complaint.

Tt is evident that the low forward re-
sistance of the diode unit resulted in a
substantially higher d.c. output. When
the amplifier was driven to the elipping
point the B plus with the 5U4GB
dropped from 450 v. to 420 v, With the
diode unit the B plus dropped from 505
v. to 490 v, at elipping.

The diode unit gave mmch superior
regulation, but the B plus was now too
high. A power resistor connected be-
tween pin 8 of the rectifier socket and
the first clectrolytic capacitor would re-
duce the voltage to the original 450 v.
d.., but with this improvisation the
regulation was about the same as with
the 5U4GB. A 350-0-350 volt 200-ma
power transformer was then substituted.
The resultant B plus was then 455 volts,
and the regulation was still 15 volts from
zero signal to full drive.

That about winds up the experiment
except to say that the diode unit has
heen in daily operation for well over
a year, and the output has not deterio-
rated a bit.

The experience outlined ahove brings
up a couple of problems. Diodes don’t
wait for a heater to warm them before
they conduct, hence peak veltage is ap-
plied to the filter capacitors and the
audio tubes until current is drawn by
the load, which will then reduee the B
plus to its operating level. With the
350-0-350 volt transformer used, the
peak is 1.414 x 350 =495 volts. A purist
might want to use a time delay device
to hold down the B plus until the audio
tubes heat. On the other hand, the diode
supply with the lower voltage trans-
former is casier on the 500-volt elee-
trolytic eapacitors than the previous ar-
rangement was,

Surge Current

Rectifier tubes will not handle the
surge current that diodes will. Figure 3
illustrates the astonishing surge enrrent
that the 1N2071 will take in stride. It
is not uncommon for someone to “fix”
his ailing audio equipment by turning it
off for an instant, then right back on.
The filter eapacitors may be pretty well
discharged, the tubes still hot and con-
duetive, and the resultant surge ecan
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To eliminate surge, or hot switching
troubles, tube manufacturers speeify the
minimum effective plate resistance. This
resistance per plate includes the trans-
formers’ effective resistance, which may
he ealenlated as follows:

Reg = Rutntky
where

R, is the resistance of the secondary

Ry is the resistance of the primary

n is the ratio:

Secondary voltage
“Primary voltage

In Fig. 1, secondary refers to one half,

i.e. from ground to one end of the wind-

ing.

Additional resistance in series with
the tube anodes or eathode is usually re-
quired to meet the specified condition,
but these limits are too frequently ig-
nored in practice. The effective plate re-
sistanece of the transformer alone is usu-
ally sufficient to limit surges well below
the maximum for silicon-diode supplies.

The ehoke or resistor and seeond filter
capacitor, of (A) in Fig. 1a, are com-
pletely superfluous with a diode supply

Fig. 7. Experimental 20-watt amplifier with the outside cage removed.

—in the author’s opinion. Push-pull out-
put configurations may be easily bal-
anced to eliminate the effeet of ripple,
and a filter capacitor of ahout 60 uf is
all that is required. Chokes and resistors
simply make regulation worse and waste
power, Of course, this applies only to
push-pull output stages.

In fairness to the rectifier tube, it
should be pointed out that two parallel
rectifier tubes will have one-half the
drop of a single tube. Further, the
5AR3/GZ34 rectifier tube is nearly as
good as diodes for regulation, and it
heats slowly, climinating the B plus
overthrow when it is first turned on.

Valtage Daublers

The voltage doubler supply is gaining
popularity, especially when used with
diodes. The doubler makes use of a lower
voltage transformer without a center
tap, which ean be less expensive. See
Fig. 4. It does require two fairly large
clectrolytic eapacitors, but these can be
lower voltage units than the full-wave
supply requires. The doubler simply
charges one capacitor on the first half
eyele and the other capacitor on the
second half eycle. The eapacitors are in
series, hence their voltages are additive.
Because the source alternates between
the two storage capacitors, a 160-volt
500 ma transformer ean supply 250 ma
at 1.414 x 160 x 2 or 453 volts, less trans-
former and diode losses.

In practice, the doubler supply using
diodes does not have the high peak (zero
current drain) voltage of the full wave
center-tapped supply. Transformers de-
signed for doubler operation have low
effective resistance, henee with good ea-
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pacitors doublers regulate hetter also.
(See *“A 60-Watt Amplifier with Silicon-
Diode Power Supply,” Aunio, Mareh,
1959.) As one storage eapacitor is being
charged while the other discharges, rip-
ple has a different wave shape, which
seems slightly less troublesome than the

Fig. 8. Underside view of the 20-watt amplifier. Note that the output transformer,

full-wave center-tapped supply as far
as huun is concerned. Finally, the doubler
Is less sensitive to vayiation of a.c. source
than a full-wave supply.

As a practieal example of the doubler
power supply, the Triad R93A power
transformer, which was designed for

at left front corner, is mounted on a brocked to reduce above-chassis height and to
allow assembly into the cover.

this purpose, ean he connected to supply
166 v. a.c. to the diode doubler. Peak
d.e. voltage at the zero-current condition
will be 166x1414x2 =468 v. At a
drain of 130 ma, this reduces to a steady
455 v. d.c., while & drain of 250 ma
causes the B plus to drop to ahout 440
v. d.e. This is very good regulation in-
deed. The diodes in each side of the
doubler have to block a PIV. of
2xE,. x 1.414. It is wise to allow a good
factor of safety im this ease.

The series douhler ecapacitors should
be at least 100 uf each, and greater
values give hetter results. Their voltage
ratings should add to a level above the
operating B plus.

A ten-volt drop in the a.e. supply re-
duces the B plus ahout 40 volts with
the doubler supply, while the full wave
center-tapped supply voltage drops al-
most 55 volts.

When silicon diddes are used in power
supplies, whether full wave or doubler
there are real improvements. The su-
perior regulation and ahility to handle
surges have two big advantages. Higher
amplifier power can be obtained, and
transient peaks have little or no effect
on the supply voltage as recovery time
is so short. The supplies have to be de-
signed as a unit, as the voltages fur-
nished by the transformer should be
lower than when tubes are used. So it
will not be possible to simply convert to

(Continued on page 59)
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A Ribbon Microphone for
High-Quality Recording

M. L. GAYFORD"

In describing a specific model of ribbon microphone, the author presents the theory and
operating principles of the type which is also known as velocity or pressure gradient.

MICROPHONE of the best possible
A quality is essential for recording

or reproducing music to the high-
est present day standards of fidelity. Tt
is in faet necessary for the performance
of the mierophone to be substantially
up to the standard of modern amplifiers
as regards frequency respounse, nou-
linear distortion, and transient responsec.
The purely acoustie attributes of the
mierophone, such as its polar response
in both the horizontal and vertical
planes, must also be satisfactory at all
frequencies.

1t is extremely difficult to check the
performanee of microphones in quanti-
tative terms. Anechoic rooms and acous-
tie standardizing apparatus of proved
nceuracy are necessary to establish mi-
erophone frequeney responses and polar
curves. An estimate of the all-inportant
transient response of a microphone can
usually only be arrived at by indirect
methods.

Thus the average user, who is not in
a position to do reliable measurements
on microphones, has to buy a given type
of microphone of known reputation if
he wishes to make recordings of the
highest quality.

A comparatively poor microphone is
often thought to be satisfactory for use
with home tape recorders and similar
uses. This is a fallacy if good musical
recordings of any type are desired. It
might be argued that the shorteomings
of other pieces of equipment in the
chain, such as the loudspeaker, are suffi-
ciently marked to mask any relatively
minor defects in the mierophone or mi-
crophones used. In practice, the proper-
ties of different items in the reproducing
chain do not always seem to “add up”
in this way. 1. J. Leak demonstrated
many years ago that the intermodulation
tones resulting from a controlled in-
crease in the rated non-linear distortion
of an amplifier from 01 up to 1 per
cent were clearly audible over a good
loudspeaker system. A good “clean” well

* Standard Telephones and Cables Iim-
ited, London, England. (dAn [. T. 4 T.
Associate)
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Fig. 1. Plan view of a ribbon between

two pole pieces showing a plane sound

wave incident at an angle ¢ to the
microphone axis.

balanced signal from a microphone still
sounds good on reproducing gear of ouly
moderate performance, and it will sound
better as the reproducing gear is im-
proved.

It is not easy to explain the reason
for this apparent contradiction of the
laws of superposition, as evidenced by
the failure of defects later in the chain
to mask those at the input end. It may
he connected with the ability of the brain
to concentrate on that which it wishes to
hear, i.e. the input signal to the system,
while subeonsciously eliminating other
defeets which it is accustomed to hear-
ing, l.e. those arising in the rest of the
gear and, therefore, to some extent com-
mon to all programs. :

It is in musieal reproduction that the
quality of the input becomes of para-
mount importance. In general, the
greater the number of performers and
the hetter the acousties of the recording
auditorium, the more outstanding will be
the difference between a good miero-
phone and an indifferent one.

Ribbon Microphone Theory

The ribbon prineiple has long heen ap-
preciated as being capable of providing
one of the best types of microphone be-
cause the moving element ean be ex-
tremely light and well controlled. The
lightness and the low value of acoustie

impedance of the ribbon wmean that it is
hasically only suitable for an indoor
studio microphone and that precautions
have to he taken to avoid air movements.
such as severe draughts, or mechanical
vibration of the microphone mountings.
Both ecan give rise to heavy low fre-
queney rumbling noises.

The basic theory! of vibbon micro-
phones analyzes a transducer of the sort
in which a light rectangular ribbon is
suspended between two rod-like pole
picces energized by a permanent mag-
net across their ends, so that a transverse
magnetic field is maintained aeross the
ribbon. The latter has free access to the
sound field in both front and rear direc-
tions. As a sound wave strikes the poles,
it flows around them. The fact that there
is a mean effective distanee *“d” between
the front and back surfaces of the ribbon
ensures that there is, at any instant, a
phase displacement between the acoustic
pressures p, and p, at the front and rear
of the ribbon. The resultant pressure dif-
ference p, — p, is available to move the
ribbon. Such a pressure difference re-
lated to a distance is ealled a pressure
gradient veetor.

In mathematical terms, for sine waves:
i
@ -

Pr=Ppy€

[tH]
pe=py (1= j—deos®),
¢

-‘-p,—p,:jﬂp, deos (1)
-
Where

w = 2 x frequency

d = acoustie distance around poles.

e = veloeity of sound.

% = wavelength of sound.

8 = angle of sound incidence.

1= Acoustic pressure at front of
ribbon

p» = Acoustic pressure at rvear of rib-
bon.

¥ = distanece.

1.
Engineering,” D.
237 et seq.

. Olson, “Elements of Acoustical
Van Nostrand. 1947. p.
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Fig. 2. Polar response of a ribbon micro-
phone in the horizontal plane.

 is assumed to be small compared to X,
Thus, to a first approximation, the driv-
ing pressure on the ribbon is propor-
tional to frequency. A flat frequency re-
sponse requires the ribbon to be driven
at constant r.m.s. veloeity at all frequen-
cies in accordance with the usual expres-
sions:

e=HB1lvx10% volts (2)
Pi= D
= = 3
vE (3)
Where
B =magnetic flux density (gauss)

hetween pole pieces,
1 =length of ribbon in cms.
> = veloetty of ribbon in em/sec.
A =area of ribbon,
Zy = acoustic impedanee of the ribbon
(acoustie ohms)

It Zy is substantially a mass reactance
jo M, then from Eqgs. (1) and (3):

_rd 1
TeM, (
where M, =mass of ribbon,

In this case, the vibbon veloeity is con-
stant at all frequeneies and the polar re-
sponse is a cosine function of 6,

Some of the above physical relation-
ships are iHustrated in Fig. 1. The baste
design requirements for a ribbon miero-
phone now hecome elearer. The ribbon
must be very flexible and must have its
fundamental resonance at the lowest bass
frequency, so that it approximates to a
mass-controlled element over substan-
tially the entire andio frequency range.
The magnitude of the driving pressure
P~ Py actually follows a sine funetion
as the frequency inereases, reaching a
maximum at a frequency such that the
distance d represents a half-wavelength.
P, — p; becomes zero when a frequency
is reached sueh that d is a complete
wavelength. We can summarize by say-
ing that the ribbon must be made to be-
have as a simple mass, i.e. its resonances
must be eompletely controlled, and the
shape of the pole pieces, magnet, outer

cos §
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case, and so on must be designed so as
to make the incident sound wave produce
a constant ribbon velocity at all fre-
quencies; ie, the tendency of the re-
sponse to fall off at the higher frequen-
cies must be compensated by various
eonstructional artifices.

It is well known that the polar ve-
sponse exhibited by a ribbon microphone,
as the source of sound is moved round
it, is a bi-directional cosine or “figure-
eight” curve in both horizontal and ver-
tical planes; the solid polar figure heing
represented by two spheres touching at a
point representing the origin of the
graphs. This is a very useful sound pick-
up pattern, in that performers can be
arranged within an angle of 60 deg.
on either side of the mierophone, un-
wanted sounds sometimes being largely
excluded by arranging that the “dead”
90-deg. axis of the mierophone is in the
plane in which the unwanted noises (due
to ventilators, air eonditioning units, and
the like ) may lie. Also random reverber-
ant sounds and general hackground
noises, which ahnost invariably are ex-
cessive in normal rooms and auditoria,
are reduced by 66 per cent (4.8 db) by
the figure-cight polar curve. (See Fig.
2).
)It is easily demonstrated that the bass
response of a pressure-gradient miero-
phone rises considerably when it is used
at close quarters to a relatively small
source of sound such as a human voice,
It ean be shown mathematically? that
the acoustic sound pressure gradient ficld
due to a small sound source contains an
auxiliary term inversely dependent on
frequency x (distance).’ Figure 3 gives
eurves showing the magnitude of the
bass rise at different talking distances
which results from this effect. This bass
rise is called the “proximity cffect.” Tt
is also noteworthy that mierophones of
this type are often ealled “veloeity mi-
crophones” because the velocity of the
ribbon when operated on by the pressure
gradient corvesponds to the air particle
veloeity in the sound wave over a fair
part of the frequency range?

Design Details of o High Grade
Microphone

The first points to be settled in the
design are the details of the ribbon itself.
Its aven, aspeet ratio and the side clear-
ance slits at the pole pieces are fixed.
The slits are 007 in. wide so as to allow
safe elearance with a thin ribbon. A high
sensitivity figure demands that the aren
of the ribbon should he large compared
to that of the side slits, the final area
being fixed at slightly over 1 sq. em. The
effect of diffraction and wave phase in-
terferences on the vertical polar curve
restricts the vertical length of the rib-

2 Ibid., page 255, 256,
s Ibid., page 250,

hon to 1 in.,, its width then being just
under } in. Equation (2) shows that a
good sensitivity demands a magnetic gap
flux density of 5000 gauss or more. Re-
search by various authorities has shown
that the use of a part-toroidal ring form
of magnet is an economical way of gen-
erating the flux across a wide (}-in.)
magnetic gap. ITaving fixed the general
proportions of the microphone, a con-
siderable amonunt of development is
needed to ensure that the ribbon fune-
tions correctly; the frequeney response
of the microphone can then largely he
controlled by the shape of the pole
pieces and certain subsidiary parts such
as the outer case and some guaze haflles,
which are fitted around the pole pieces,

A microphone ribbon behaves like an
clastic bar and its fundamental resonance
is given by!:

356 QK2
EN p

zero tension is assumed.
Where

{=ribbon length in em.
p=density of material
@ =modulus of elasticity of material
K =Radius of gyration of the ribbon
cross section,

(%)

It is essential that all resonances from
the fundamental upwards are ecritieally
damped, or else the transient response
and, to a lesser extent, the frequeney re-
sponse of the icrophone will he af-
tected. Any lack of damping of the
vibrational medes of the ribbon means
that the modal frequeneies ave shock ex-
cited by transients and can persist as an
unwanted “tail” to the reproduced tran-
sient. As a large part of all program
matter is transient in nature the seriouns-
ness of a poor transient response is ap-
parent. That is why, of two mierophones
with apparently similar frequency re-

+ H. F. Olson, R. C. A. Broadcast Neuws,
Mareh-April 1950, p. 14 et seq.
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Fig. 3. Proximity-effect relationships for
o ribbon microphone at 1, 2, and 5 feet
from a small source.
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CURVE
TRACER

Fig. 4. Schematic of a motional imped-
ance bridge used to measure ribbon
microphones,

sponse, one will sound clean and smooth,
while the other, with a poor transient
response, will sound rough and harsh.
Unfortunately, it is almost impossible to
make a direet check on the transient re-
sponse of a microphone, as an aeoustie
sowree or loudspeaker with a known
near-perfect transient response is usually
unohtainable.

The easiest indireet general assess-
ment of a mierophone’s response can he
made by examining its cleetrieal “mo-
tional impedance.” This is obtained by
examining the impedanece looking into
the microphone terniinals with a speeial
bridge which balances out the “statie”
component of its electrical impedance,
leaving unbalaneed only the dynamie
component, which is a faithful repliea
of the net effective motion of the ribbon
at the test frequency. Fignre 4 shows the
bridge circuit and Fig. 5 shows mo-
tional-impedanee frequency runs on (A)
satisfactory and (B) unsatisfactory rih-
bons, The ribbon of eurve (A) is made
from a soft aluminum leaf material a
quarter of a mil thick. The radiation
resistanee load of the air and the conpled
acoustie resistance of the protective wire
gauzes on the poles give a smooth curve,
indieating eritical damping of all the
vibrational modes of the ribbon. Curve
(B) shows the response of a thicker rih-
hon made of harder material. This shows

the number of undamped resonances
which an unsuitable ribbon ean exhibit.

The ribbon is clamped to electrical
terminal blocks at the top and bottom,
its back and forth movement in the pole
gap magnetic field generating an e f,
Its electrical resistance is nsually about
0.25 ohm, and thus a small input trans-
former has to he mounted in the base of
the mierophone in order to step up this
eaf, and mateh the ribbon to the usual
amplifier input impedance (30 ohms, 150
ohms, or whatever). The transformer
must be fitted with a magnetic shield,
and the wiring between it and the ribbon
must be arranged in a “hum-bucking”
layout so as to neutralize the effeets of
any stray eleetro-magnetie field originat-
ing from power transformers in the
vicinity of the mierophone. Tf these pre-
cautions are not taken, the ribbon and
its wiring form a eonsiderable loop and
the microphone is likely to pick up hum.

Figure 6 gives a view of a high-quality
ribbon mierophone with part of the outer
case removed so as to show the construe-
tion.

The ribbon is very light, its weight
being 0.2 milligrams/sq. em. and this,
combined with the very effective acoustie
damping, gives the microphone an out-
standingly good transient response. A
flat frequency response and high effi-
cieney have also been achieved, due to
careful proportioning of the pole pieces
and the magnet, the former being pre-
ciston eastings in vanadinm permendur,
while the latter is a high-energy-content
magnet alloy. The driving force on the
ribbon is approximately proportional to
d cos 0 where d in I9ig. 1 represents the
effective distance corresponding to the
sound pressure gradient foree, 0 being
the angle of sound incidence relative to
the normal. A flat response results if d
is small compared to the wavelength of
sound, so that the pressure-gradient
foree is proportional to frequency, and
it the ribbon acoustie or mechanieal im-
pedance is mass controlled.
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Fig. 6. A high-quality ribbon microphone
with the outer case and the inner ribbon
damping gauzes removed.

Several difficulties are encountered in
practice. First, it is difficnlt to assign
one simple value to d, as it is impossible
to make the pole picce eross-seetion the
same all the way down. The poles have
to be enlarged at the bottom to meet the
neecessarily greater area of the magnet
face. The net result is that the gradient
distance d tends to have a larger value
at the bhottom of the poles than at the
top. The larger distanee gives a gradient
driving foree of larger magnitude but
with a high-frequency cutoff at a lower
trequency than is given by the smaller
top distance. Such ribbon microphones
are likely to have a range of several db
in magnitude in their frequency ve-
sponse at middle or high frequencies. In
the present design, the pole piece and
magnet proportions are such that the
effect is quite negligible. The response
tends to fall at frequencies helow about
150 ¢ps due to the introduetion of resist-
anee control rather than mass control, a
result of the critical damping of the
natural resonances of the ribbon. A por-
ous ganze haffle with a fairly low value
of acoustie resistanee is fitted around the
pole pieces and magnet window in order
to compensate for this loss. The baffle
performs this function because the con-
stant pressure difference built up be-
tween its front and rear surfaces at all
frequencies is a significant addition to
the small low-frequeney pressure differ-

(Continued on page 61)
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Development of a Tailored
Home Sound System

There is no reason why neat and attractive installations should be limited to broadcast
station studios which are visible to visitors—in the home, we look at our ‘‘rigs” all
the time, so why shouldn’t they be as attractive and efficiently installed as possible?

FRED GORDON*

HE PROBLEM AT HAND was that of

planning and designing a sound sys-

tem for the home with certain con-
siderations in mind. To start with, the
speaker, a University Model 312 was
already installed in its present position,
even while the naked components were
standing on a table during the cabinet
construetion period. These considerations
were:

1. Cabinets were to be wall hung therehy
giving clear space underneath  for
cleaning.

2, There were to he no swinging doors
either outward or upward, yet com-
ponents sueh as the tape deck and
the turntable must bhe covered but
still readily accessible,

3. No picee of eleetronic gear or oper-
able cquipment was to he meunted
on slides or sliding drawers.

4. Provisions were to be made for opti-
mum air flow entering the bottom of
the enclosures with ample egress for

Fig. 2. Aluminum “Flexdoor” provides access to tape recorder, actuates light switch
* 8206 Encino Ave,, Northridge, Calif. in completely open position.

the heated air. The cold air was to

be filtered through replaceable fiber-

glass filters so that the components
wonld remain relatively dust-free.

Arrangement should be so that any

component could be easily serviced

without:
A. Moving cabinets from wall.
B. Using tools to open eabinets.
(. Getting into an awkward uncom-
fortable position.

. Using an external light source.
6. No single cabinet was to have any
component directly above another.

7. All wiring and cables was to be either
inside the cabinets or within the

walls.

8. All components were to he shock
mounted with vibration isolators.

9. All controls were to he conveniently
loeated on one panel so that they
could be comfortably manipulated
from a sitting or standing position.

fal

It scemed, at first, that an impossible
task was outlined here. The ensuing de-
seription will endeavor to show how the
final design complied with the given eir-
cumstances,

Both cabinets are wall hung by using
hanger bolts anchored in the wall studs.
These fit through holes in the backs of
Fig. 1. Wall-hung system finished in coral and blue formica and trimmed with the cabinets which are fastened to them

aluminum provides for phono, tuner, amp-preamp, and the tape recorder. with wingnuts and wide washers. For the
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Fig. 3. Interior of tape recorder compartment, showing position of flush-enclosed
light.

top eabinet eontaining the Concertone
tape transport. the finish is sixteen coats
of antomobile lacquer, turquoise in color.
Access to the deck is through a brushed
aluminum “Flexdoor” (Figs. 1 and 2),
whieh, when completely opened, activates
a flush eneclosed light illuminating the
entire face of the deek (Fig. 3). By mov-
ing the Flexdoor just %-in. from the
completely opened position the light ean
be extinguished with still enough spaee
to operate the tape recorder. The deek
is mounted in its own door frame fast-
ened to a piano hinge and ean be dis-
engaged so that it swings out for minor
servieing and maintenance simply by ro-
tating the lock knob 180 deg. (Fig. 4).
For major servicing the entire door eon-
taining the deck can be removed from
the eabinet by pushing a lateh under-

Fig. 4. Tape compartment door open for
necessary servicing. Note lamp raised
above top of cabinet for easy changing.

AUDIO e JULY, 1960

neath the cabinet. This raises the full
length piano hinge pin enough so that it
ean he grasped from above and com-
pletely removed. Since the construction
of this cabinet is of a closed nature the

Fig. 5. Sliding ““wocd terrazzo’” panel

covers phono compartment when de-
sired, ond when slid aside turns on light.

manner of changing the 12-in. 40-watt
Lumniline lamp is hy way of a socket bar
sliding in a vertieal track with a spring
tension on the eabling so that it does not
foul the Flexdoor while it is in the work-
ing position. The socket bar is topped
by a disk whieh rests flush with the top
of the cabinet (see Figs. 3 and 4). The
eabling from the deck goes through a
roller equipped opening in the eahinet
baek, (Fig. 4), through the wall and
down to a similar opening leading to the
main cabinet and then plugged into the
tape preamp. An ample opening is pro-
vided at the bottom of the transport
cahinet with a eorresponding one of per-
forated metal installed flush at the top.

Formiea was the material chosen as
the covering of the main eabinet—white
on front and the remainder eoral. The

pauel is set back 1 in. by the use of a
return of that dimension. This euts down
on the possibility of the eontrol knobs
heing brushed against aceidentally
thereby throwing them out of adjust-
ment.

In order to expose the turntable. a
sliding panel of “wood terrazzo” slides
to the left and at the extreme open posi
tion turns on a shielded tubular light
inside the turntable eavity, (Figs. 2 and
5). The lamp i1s in a swivel-monnted
socket whieh swings out to simplify re-
placement. The far end of the lamp is
held in position by a spring-loaded elip
fastened to the inside of the cavity.

The wood-terrazzo panel, the hottom
of which is completely lined with felt,
maintains its alignment through the de-
sign of the front aluminum moulding
whieh grasps the return at the front and
a benring-surface-equipped channel at
the rear of the top of the cabinet. The
panel acts also as a switch similar to the
Flexdoor on the transport enclosure so
that the turntable may bhe run with the
hght off.

To do any kind of maintenance on the
components within this enclosnre, the en-
tire top is removed. A special slide latch
18 loeated inside at the turntable end of
the enclosure. By releasing this lateh and
lifting and pulling slightly on the eabinet
top an interlock at the other end is dis-
engaged and the entire piece can be re-
moved and hung on the door, (Fig. 6),
out of the way leaving the interior with
all the eomponents completely accessible.

Power eoming into the unit goes first
through a main eireuit breaker, then to
a coneenled main power switeh located

(Continned on page 53)

Fig. 6. Simplifying maintenance, the en-
tire top panel may be removed to pro-
vide access to all components. Hanging
it on interior of closet door avoids dam-
age and keeps it out of the way.
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More About Tape Heads

Tape recorder performance depends very largely on the quality of the heads. Understanding
their functioning and the factors which affect their performance will aid in selecting a recorder.

N AN EARLIER ARTICLE in this series—
“How Many Ileads for the Tape Re-
corder?’—tape heads were discussed

prinecipally in terms of theiv funetions,
relating to the advantages and disad-
vantages of using separate heads for
record and playback or of using a single
head for both purposes. In the present
article, at the risk of a slight aimount of
repetition, we should like to go decper
into the subject of how the heads oper-
ate. Tt may be pointed out that while a

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

HERMAN BURSTEIN®

wood deal has appeared in the popular
electronies literature to explain the oper-
ation of phonograph cartridges, com-
paratively little has been said about their
important counterpart, tape heads. Yot
a basie undevstanding of the playback
head, as well as of the record and erase
heads, ¢an prove of substantial value to
the audiofan concerned with the pur-
chase of a tape machine, with replacing
heads, with maintenagge. or with simple
repairs.

In most home machines the same head
is used for both recording and playback.
IHowever, to facilitate discussion, we

9

WINDING

BOBBIN (OR INSULATING MATERIAL)

MAGNETIC CORE

SHIM (NON-MAGNETIC
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:—< “GAP WIDTH
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Fig. 1. Basic structure of the tape head.
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BACK GAP

LAMINATED CORE 7 (USUALLY CLOSED)

——

—

WINDING
(ON A 8088IN) r

\FRONT GAP

(IN CONTACT WITH THE TAPE)

Fig. 2. Construction of a laminated tape
head.

shall speak of record and playback heads
as separate units.

Structure of the Heads

Record, playback, and erase heads all
have three basie elements, shown in Fig.
1: a core of magnetic material, a gap
in the core, and a winding around the
core. The head is enclosed in a protec-
tive housing made partly of magnetic
material to prevent the eoil from picking
up hum from external sources such as
motors and transformers.

The tape and the head make contact
at the gap. In the case of the record and
erase heads, a magnetic field passing
through the core enters the tape at the
gap and either causes a signal to be re-
corded on the tape or erases a previously
existing signal. In the case of the play-
back head, a magnetic field on the tape
enters the core through the gap.

Cores are sometimes laminated, as in
Fig. 2, and sometimes non-laminated, as
in Fig. 3. The better, and usually more
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AMPEX 960

$495

Ampex lowers prices more than 20% on these famous recorders!

$595

MONITOR 970

3

e B [ ]
NEW PRICES EFFECTIVE JULY 11, 1960, AMPEX AUDIO COMPANY, SUNNYVALE, CALIFORNIA

AUDIO e JULY, 1960 29



FRONT GAP
(CONTACTS THE TAPE)

CORE PIECE

WINDING
(INSULATED
FROM CORE)

BACK GAP CLOSED:

Fig. 3. Construction of a non-laminated
tape head.

expensive, heads arce generally laminated
and have more signal output because
they contain a greater volume of mag-
netic material. The laminations reduce
certain magnetic  losses  (eddy-current
losses), which ean produce an appre-
ciable drop in treble response,

For maximam efliciency and to cancel
hum, most heads employ two windings,
one on either side of the gap, as in Fig.
2. In a playback (or record-playback)
head the windings are connected in
series  for maximum voltage, ountput,
which is the important thing in play-
back in order to keep the signal level
well above the noise and hum produced
by the tape playback awmplitier. In the
ease of record and erase heads, however,
the windings are usually conneeted in
parallel, because maximum enrrent-car-
rving ability then becomes the impor-
tant consideration in achieving efficient
operation, This is the kind of thing to
keep in mind if one is veplacing a head
and has the option of wiring the wind-
ings in series or parallel. Figure 4 illus-
trates the series connection, and Fig. 5
the parallel one.

The playback head should have a large

2 |3
$—- S+
S+ H+ S= 'Ho
t9 4

QUTPUT
—0 o— 1

Fig. 4. Series connection of dual wind-
ings.
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number of winding turns in order to
produee high signal output, which in-
ceases with number of turns. The re-
cord and erase heads, on the other hand,
should have a relatively small number
of turns to permit the easy passage of
current through the winding. This is one
of the confliets invelved in using the
same head for recording and playback.

The playback head must have a very
narrow gap in order to reproduce the
high frequencies. Recording, however,
does not require a narrow gap. While
suceesstul recording is possible with the
extremely fine gaps used for playback,
some as narrow as .00009 in., a relatively
wider gap, about .0005 in., tends to be
optimum, Erasure odefinitely requires a
wide gap, about .0005 to .001 in. Thus
the magnetic field emanating from the
core can span a substantial portion of
the tape and erase effectively.

Operation of the Record Head

Figure 6 illustrates what happens
when audio current is fed to the wind-

~

S

OuTPYT
-0 O0—

Fig. 5. Parallel connection of dual wind-
ings.

ing of the record head. This current pro-
duces a1 magnetie field in the core. Since
the tape hridges the gap in the core,
the magnetie field flows through the tape,
which offers less resistarice to this field
than does the gap. The tape becomes
magnetized in aceordance with the varia-
tions of audio current, This magnetiza-
tion contimies until the instant the tape
leaves the trailing edge of the gap (sce
Fig. 1); the magnetization remaining
on the tape corresponds to the tape's
magnetie condition at this instant. For
optimum results, the trailing edge must
be as straight and sharp as possible.
ITere is one of the prineipal differences
between medioere and high-quality heads.

The amount of audio signal that can
be fed to a record head before tape dis-
tortion becomes excessive—ahout 3 per
cent harmonie distortion—varies among
heads of different manufacture. Should

w >
RECORD CURRENT z ; 5
(AUDIO AND BIAS) FAE]
-1
Zag
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g z
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y . 34
THICKNESS § COATING = 2%
OF
THE TAPE BASE E

Fig. 6. Operation of the record head.

you substitute a head of a different
brand for the one you have now, this
factor must he taken into account. The
manufacturer of the head can supply in-
formation on how much signal may be
fed to the head and how this can be
measured by the service technician or
possibly yourself.

When andio eurrent is fed to the re-
cord head, a high-frequency current,
called bias, is also fed to the head, as
shown in Fig. 7. Bias current plays a
role analogous to that of a eatalytic
agent in a chemical process. In the ah-
senee of bias current, distortion on the
tape would be intolerable and the signal
level recorded on the tape would be very
low. Up to a point, which ordinarily is
not reached at 7.5 ips and lower specds,
the greater the bias eurrent the less is
the distortion. It might seem, therefore,
that one merely has to erank up the bias
current until distortion is at a minimum,
Unfortunately, bias cnrrent makes the
record head hehave in the same manuer
as an erase head, particularly at high
frequencies. In short, excessive bias
spoils treble response. Therefore bias
current must be chosen so as to achieve
a satisfactory combination of good
treble and low distortion.

AUDIO CURRENT
RECORD /
HEAD
DRIVER
] RECORD
HEAD
A
BIAS HIGH-FREQUENCY
OSCILLATOR \,\w CURRENT

Fig. 7. Supplying audio and bias cur-
rent to the record head.
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playback quality
is only half the
Bogen-Presto story!

BOGEN-PRESTO

Consider the record you are about to hear. The original
recording may very well have been made with a Presto
professional tape recorder. It is also likely that the master
was made on a Presto disc recorder, using a Presto turn-
table, a Presto recording lathe and a Presto cutting head.
Presto has been serving the recording and broadcast
industries for many years, and is the only manufacturer
of both—professional tape and disc recording equipment.

It’s logical that the people who make the equipment-
that puts the quality into the records—are most likely to
make equipment that will preserve this quality in play-
back. Which is probably why there are so many Presto
turntables in professional use.

The quality of a modern home music system need be
no different from that of a professional studio. The same
records are played, and the quality of the amplifier and
speaker components can be quite comparable. Bogen-
Presto offers you this professional studio quality in the
record playback equipment, as well.

Whatever other equipment you now own, the addition
of a Bogen-Presto turntable and arm will produce an
immediate and marked improvement in the playback
quality of your stereo and monophonic records. And you
will find the compactness of these
units particularly convenient
where space is limited.

BOGEN-PRESTO COMPANY

BOGEN-PRESTO

SERVES THE NATION WITH BETTER SOUND = )
IN INDUSTRY, EDUCATION. THE STUDIO AND IN THE Home. iNg complete turntable line.

P. 0. BOX 500, PARAMUS, NEW JERSEY

el
studio-standard turntables

Here are some of the Bogen-Presto turntables:
MODEL TT4 (illustrated above) 3 speeds « precision-ground

aluminum turntable ¢ planetary, inner-rim drive * independent
idler for each speed * hysteresis-synchronous motor * positive
smooth lever-operated speed change - turntable shaft auto-
matically distributes cylinder-wall lubricant for friction-free
motion * built-in strobe disc « ‘snap-action’ 45 ?m record

spindle . ‘radial-ridged’ mat for improved recor
ailv“ ﬁ’

traction and ease in cleaning. Less arm, $99.50.

MODEL TT5 Powered by heavy-duty, recording-
type hysteresis-synchronous motor—

otherwise identical to TT4. Less arm, $129.50. rﬂ/
MODEL TT3 Single speed (334 rpmn)—belt- - »

driven by hysteresis-synchronous motor
—same turntable material and shaft-
bearing design as TT4 and TT5.

Less arm, $59.95.

MODEL PAl Professional Tone-Arm, $24.95.

MODEL B60 Speeds continuously variable
—click-stops for 16, 33%, 45 and 78 rpm—
4-pole heavy-duty motor—heavy steel =
turntable—cueing device automatically raises B60
and lowers arn to assure gentle contact between stylus

and record groove. With modified PA1 Studio Arm, $49.95

MODEL B61 7% pound non-ferrous, turntable—otherwise iden-
tical to Model B60. \Vith modified PA]l Studio Arm, $54.95.

All prices are slightly higher in West

See your high fidelity dealer or
write for illustrated catalog describ-
Dept. A7

A DIVISION OF THE SIEGLER CORPORATION
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Fig. 10. Magnetic potentials scanned by the gap of a playback head for three wave-
lengths, (A), (B), and (C), at different phases of the waveform, (1), (2), and (3).

The bias frequency and the harmonics
of the audio frequency tend to “clash”—
beat is the technical terin—resulting in
audible noises. To minimize this, the
bias frequency should be at least four or
five times the highest audio frequencies
that the tape machine is capable of re-
cording with woderate losses. Thus if
the upper limit is 12,000 ¢ps, the bias
frequency should he at least 50,000 to
G0,000 ¢ps. Before purchasing a tape re-
corder, it pays to check what the speci-
fientions say about bias frequency.

Operation of the Playback Head

Operation of the playback head is es-
sentiatly the converse of the record head.
The magnetie field on the tape enters one
gap edge, flows through the core, and
comes out the other edge to re-enter the
tape. The field passing through the core
induces a voltage in the winding, which
is then fed to the playback amplifier.

Assuming that all frequencies are re-
corded at equal strength on a tape, it is
in the nature of a playbhack head to pro-
duce inereasing voltage output as fre-
quency rises, As frequency doubles (goes
up one octave), head output also dou-
bles (inereases 6 db). Ilence the rising
characteristic of the head is termed a
G-db-per-octave line. The rise continues
until treble losses due to gap width take
effeet. The net result is shown in Fig. 8,
hased on a tape speed of 7.5 ips, a gap
width of 00025 in., and the assumption
of signals of equal strength on the tape
at all frequencies.

Why does head output inerease with
frequency? A voltage is indueed in the
winding as the result of a changing mag-
netic field. The greater the number of
changes per second, the greater is the
indueed voltage. The field is that which
flows from the tape into the core of the
head. This field changes along the tape
in correspondence with the aundio signal
that was recorded. A high-frequency sig-
nal eutails more changes (eveles) per
second, or per inch of tape, than a low-
frequency signal. Therefore the varia-
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tions in magnetie field representing high
frequencies induce a greater voltage than
do the variations representing low fre-
quencies.

The narrower the gap, the more ex-

//RESONAN T PEAK

5 RESPONSE DUE TO
g " HEAD INDUCTANCE
B AND SHUNT
CAPACITANCE
FREQUENCY
"
WINDING

RESISTANCE WINDING
R INDUCTANCE

OUTPUT TO TAPE
PLAYBACK PREAMP

SHUNT CAPACITANCE,
(WINDING CAPACITANCE,
CABLE CAPACITANCE, AND,
INPUT CAPACITANCE OF
TAPE PLAYBACK AMPL,)

HEAD OUTPUT
SIGNAL (ZERO
IMPEDANCE

GENERATOR)

(8)

Fig. 11. Effect of shunt capacitance upon

playback-head output. A shows fre-

quency response characteristic and (B)

is the electrical equivalent circuit of
the head.

tended is the treble response of the play-
baek head at any given tape speed. Hf
tape speed is reduced, the gap wust be
proportionately narrower to maintain
treble. Thus at 3.75 ips the gap must be
half as wide as at 7.5 ips for equally
good  performance at the high end.
Whereas a head with a gap of L0002 to
00025 in. is considered adequate for re-
producing a tape at 7.5 ips, a gap of
ihout L0001 in. is ealled for at 3.75 ips.

An approximation to the usetul fre-
queney vesponse of a playback head is
given by the formula f=S/20¢, where f
is frequency in eps, § is tape speed in
ips, and G is gap width stated as a frae-
tion of an inch. Thus at 7.5 ips a gap
width of 00025 in., according to this for-
nla, indicates useful response to abont
15,000 ¢ps,

The tormula allows for the faect that
“magnetic” width of the gap tends to be
somewhat greater than the physical di-
mensions of the gap, thereby redueing
high-frequency response. The sharper

and straighter the edges of the gap, the
less is the difference between the mag-
netie width and the physieal width of the
gap. In a high-quality head, the mag-
netic gap will tend to be about 10 per
cent greater than the physieal width, In
a poor head, the difference may be much
greater than this. It ean be understood,
therefore, why it is possible for a good
head with a physical gap of .00015 in. to
achieve hetter high-frequeney response
in playback than a poor one with a gap
of, say, .0001 in.

Table 1 shows the approximate upper
response limit for the gap widths most
commonly encountered, at the tape
speeds in eommon use. An important
note of caution is in order here. The
table only shows the maximnun frequeney
that a head can play back. This does not
signify that such a frequency ean neees-
sarily he recorded at the indieatetd
speeds. There are severe recording losses
that hinpose a limit on treble response;
the higher the frequeney or the slower
the tape speed, the greater is the record-
ing loss. To illustrate, the table shows
that at 3.75 ips a modern head with a
00009 in. gap permits response to about
2L000  eps. However, high-frequency
losses in recording arve so great at this
speed as to prevent such extended re-
sponse in the present state of the art.
(On the other hand, continued progress
in the audio art may permit recording to
20,000 eps at 3.75 ips in a few years.)

Why does suceesstul reproduction of
the high frequencies require a narrow
gap? To provide the basis for the an-
swer, let us consider Fig. 9, which shows
that when a sine wave is recorded on
tape, this is equivalent to arranging the
magnetic coating into a series of bar
magnets. Kach bar corresponds to half of
a sine wave, and it has a north pole and
a south pole. When a low frequency is

POLARITY OF
MAGNETIZATION

Fig. 12. Maognetization experienced by
a tape particle during the erase process.

recorded, comparatively few bar magnets
are recorded on each inch of tape. When
a high frequency is recorded, many bar
magnets are recorded in the same space;
or, to put it differently, the magunets he-
come shorter, In teehnical terms, the re-
corded wavelength is long at low fre-
quencies and short at high frequencies.

Figure 9 shows the gap of the play-
hack head in contact with the equivalent
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acoustic suspenszbn lmdspmkers*

°U. S. Patent 2,775,309, issued to Acoustic Research, Inc.

high fidelits-’ (John H. Newitt, former staff member, MIT)

“One of the most unusual features is that a very small size enclosure
is not only permissible but is actually desirable . .. the small
cabinet just happens to be a desirable by-product of the over-all plan
to obtain a linear suspension . . .

“These small units are, therefore, equal to or better than two large
woofers that require cabinets many times the size of the

acoustic suspension unit.”

HI-Fl

SYSTEMS

“In terms of bass response, these [acoustic suspension] Speakgrs
represent a phenomenal improvement in the state of the art.

STERE(-

SUIDE
“I'F 1960 (. Fantel, associate editor, HiFi/Stereo Review)

“A major breakthrough in the theory of loudspeaker design . ..
It should be noted that the compactness of acoustic suspension
speakers is not the result of compromise.

POPUIAR
SCIENCE (Robert Gorman)

“The bomb that is still shaking the loudspeaker industry was dropped
by ... Acoustic Research, Inc....

“The AR speakers created an immediate sensation in the audio world.
They won rave notices from music critics and were adopted as a
reference standard for bass reproduction by several independent
testing laboratories.”

AR-1 8185

AR-22 $122

AR-3 $216

( Speakers are shown
with grille cloths
removed)

Prices shown vary slightly. according to finish,
AR-2 896 5¢% higher in the West and deep South.

The speakers shown above may be heard at AR’s permanent display, the AR Music Room on the
west balcony of Grand Central Terminal, New York City. Literature on any or all of these models
is available on request.

ACOUSTIC RESEARCH, INC. 24 Thorndike $t. Cambridge 41, Massachusetts
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bar magnets on the tape. As the succes-
sion of magnets go by the head, they
present a changiug magnetie field, which
induces a voltage in the winding of the
head. Ilowever, it is not enough that
there be a changing magnetie field. It is
also necessary that there he a difference
in the magnetic intensity of the field at
each edge of the gap. As shown, one
edge of the gap is half-way between the
north and south poles of the first bar
magnet, whereas the other edge is nearer
to the south pole. Henee there is a dit-
ference in magnetie intensity, called a
magnetie potential,

If  frequency inereases sufficiently,
meaning if the recorded wavelength

grows short enough, a magnetic poten-
tial will no longer be presented to the
gap. This happens when the (magnetic)
gap width becomes equal to one wave-
kength. When there is no magnetie poten-
tial across the gap, the head produces
no signal output. Output of the playhack
head falls very rapidly as gap widih ap-
proaches one wavelength.

This ean be clarified with the aid of
Fig. 10, This shows the relationship of
the gap width to three successively higher
recorded frequencies; ie., to three sue-
cessive-shorter wavelengths, In (A), the
gap is equal to } wavelength; in (B), to
3 wavelength; in (C), to 1 wavelength.
It may be seen in (A) and (B) that a
magnetic potential will appear across the
gap of the playback as various portions
of wavetorm pass the gap. In (C'), how-
ever, no matter where the gap is in rela-
tion to the wavetorm, both edges of the
gap are always at the same stage of the
waveform, so that a magnetie potential
never develeps across the gap. Henee the

head delivers no signal.

The narrower the gap, the higher is
the frequeney at which the gap ap-
proaches one wavelength. Therefore the
point at which response begins to fall off
is moved upward in the frequeney range.

Record-playback heads and, particu-
larly, heads intended only for playback
have a large number of turns in order to
maximize signal output. This raises a
problem of treble losses due to eapaci-
tanee across the head, such as the ea-
pucitance added by the cable from the
head to the playback amplifier, and the
input capacitance of the amplitier. More-
over, the winding itself has capacitance,
namely that between turns of the eoil;
the more turns, the greater is the wind-
ing enpacitance. As shown at (B) in Fig.
11, the inductance of the playback head
and the total shunt capacitance (of the
winding, the cable between the head and
the playback amplitier, and the ampli-
fier) form a low-pass tilter, produeing a
decline in treble response beyond the
resomant  frequency  determined by the
vahlies of the winding induetance and of
the shunt capacitance. The greater the
winding inductanee, which inereases with
turns, and the greater the shunt eapaci-
tanee, the lower is the frequeney at which
the treble drop begins. This frequeney
can oceur within the audio range. To
minimize the danger of substantial treble
loss, the cable from the head to the tape
amplitier shonld be of minimum length
and minimum capacitance per foot.

On the other hand, the resonant peak
produced by the head inductance and
shunt capaeitanee, shown at (A) in Fig.
11, ean be put to work to improrve treble

response. This is done by adjusting the

TABLE 1

APPROXIMATE TREBLE RESPONSE LIMITS FOR VARIOUS GAP
WIDTHS AT TAPE SPEEDS IN COMMON USE

SPEED -
ips .0005 .000_5
15 15,000 30,000
7.5 7.500 15,000
3.75 3,750 7,500
1.875 1,875 3,750

CAP WIDTH -
00020 .000 . 00L0. ot
37.500 50,000 83,000 cps
18,750 25,000 41,700 cps
9,375 12,500 20,800 cps
4,700 6,250 10,400 cps

shunt capacitanee so that the peak oe-
curs at a suitable point, say at ahout
14,000 or 15,000 ¢ps. Thereby response
is given a lift at the top end of the useful
audio range, with the fall-off occurring
heyond 15,000 caps, where it does little
or no harm. For the purpose of so ad-
Justing the shunt eapacitanee, manutae-
turers of tape machines sometimes place
a ecapacitor of proper value aeross the
tape playback head.

Operation of the Erase Head

The erase head is powered by a high-
frequency  current, generally obtained
from the same oscillator that supplies
bias current to the record head. Figure
12 illustrates what happens to a given
particle of tape in the erasing process.
At first the particle is heavily magne-
tized in a given “direction”—say, with
its north pole on the right. This destroys

MAGNETIC FLUX ;E_COKDE:D ON TAPE
[ |

TAPE

NN S NIN 51.44/
1

EQUIVALENT BAR MAGNETS

N s[5

— - l._}

PLAYBACK
HEAD

Fig. 9. Equivalent bar magnets preduced
by a sine wave recorded on tape.

any previously existing magnetic pattern
on the tape. A brief instant later, the
particle is magnetized in the opposite
direction, with its north pole to the left.
These alternate magnetizations  grow
weaker and weaker is the partiele recedes
from the head, until the magnetization
reaches zero or very close to zero.

Stnee the erase head is powered by the
same oscillator that supplies bias to the
record head, the frequeney of the erase
current is typically between 30,000 and
100,000 eps. Erasure tends to be less
cffective at the higher frequencies. There-
fore it wonld be desirable to use a low
frequeney, for example 30,000
eps. But this econflicts with, and must
give way to, the desirability of a high
hias frequeney for recording purposes,
namely to avoid audible beats between
the bias frequency and the upper har-
monies  of the andio signals. Conse-
quently the evase frequency tends to be
upward of 50,000 cps.

A few of the least expensive home ma-
chines employ a permanent magnet in-
stead of the electromagnetie type of erase
head just deseribed. The basie prineiple
of operation is the same. A series of two
or three magnets, in one housing, alter-
nately differ in magnetie polarity. They
subjeet the tape to a ehanging magnetic
field, and one that gradually decereases
in strength, as the tape moves past and

(Continued on page 57)

ergase
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S OINY

Offers the utmost in

Condenser

Microphone
C-37A

Designed to meet exacting professional standards where utmost &
performance, dependability and fidelity is essential. o A >
The exceptionally smooth frequency response of 20—20,000 CPS* 3‘
is completely free of resonant peaks and dips. B e ___O_Q 1 f;;‘

Uni-directional and omni-directional ; Maximum front to back sensitivity of
more than 15 db provides unequalled Cardioid pattern.

Output Impedance : 200 ohms balanced
Output Level Uni directional—50 db CP-2 POWER SUPPLY
Omni-directional—52 db Custom matched to each microphone
* Actual anechoed response curve and descriptive brochure available upon
request {

S O IN Y CR-4

RADIO Wireless MICROPHONE

The Sony model CR4 is a complete professional wireless microphone with an all-transistor
FM transmitter, a dynamic lavalier microphone and an 8-tube FM receiver.

TRANSMITTER RECEIVER
- Self powered with 2 fnexpensive minlature Small size and lightweight, very attractive
batteries for desk use
Detachable smalt dynamic microphone + High sensitivity and low noise
+ Can be held, used as lavalier, or concealed Squelch circuit for elimination of inter
! [} © Flexible, detachable antenna ference
+ No FCC license is required Neon light for selective tuning
= Built:in monitor speaker with volume

control

-
o SUPERSCOPE
For free descriptive literoture and name of
nearest franchised dealer in U.S. write @
SUPERSCOPE, Inc., Audio Electronics Division/Sun Valley, California INCORPORATED
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PROFILE

DYNAKIT PAS-2
STEREO PREAMPLIFIER

Many of the readers of these columns
are intensely interested in various types of
kits for several reasons. Drimarily, it is
possible to save an appreciable amount of
money by assembling a kit rather than pur
chasing a factory-built model. But in addi
tion to that there are several other reasons
—some of them are important to one group
of hobbyists and others are important to
another group. For instance, it is possible
for the kit builder to plan in advance for
the specific applications he demands of his
installation (of which, more later), and
he may make certain modifieations in the
physical layout to emable the completed
nuit to fit into his decor more suitably,

A high degree of engincering must go
into a kit to make it almost impossible for
the novice to build a unit which does not
perform according to the specifications.
This must apply to any kit that stays on
the market for any length of time, for if
the constructor spends his money for the
kit and his time in putting it together, it
had better work or someone is going to
hear about it,

The Dynakit Stereo Preamplifier, Model
PAS-2, is housed in a vinyl-covered stecl
case 4 in, highy 13 in, wide, and 8 in. deep,
and provides praectieally any control facil
ity required. There are four slide switches
and eight knobs on the panel, as seen in
Fig. 1. The left knob is the input selector,
with positions for phono, tape head, “spe-
cial,” FM-AM, FM.multiplex, and spare,
The next knob is the volume-loudness con-
trol, with a slide switeh below it which
cuts in the compensation when desired, The

two center knohs control the mode of oper-
ation, with the upper one combining the
usual mono-gtereo switching with a blend
control in an unusual manner, and the lower
serving as a conventional balance control.
The switch has three stereo positions,
marked with a long rectangle, a medium
rectangle, and a short reetangle respee
tively, and three mono positions, The ree-
tangles iwdieate the size of the “sterco
stage,” with the sialler reetangles indicat
ing a narrower source which is done by
feeding graduated amounts of signal from
the opposite channel. The next two knobs
are tone controls for the left channel, while
the last two control the tone in the right
chamnel, From left to right the four slide
switches control tape monitor, loudness
compensation, serateh filter, and power.
On the back panel there are nine phono
jacks for cach channel: three are for low
Ievel inputs from phono, tape head, and
“special,” four are high-level inputs from
IM-AM, FM-multiplex, spare, and tape
amplifier; and the remaining jacks provide
tape feed and audio outputs, Four a.c. re
ceptacles are provided, two being switehed
from the power switeh on the front panel,
amd two remaining “hot” all the time,
The “speeial” input deserves some men-
tion, This jack may be wired to serve on
a second phono input, thus making it con-
venient to use for hoth turntable and
changer, in conjunetion with the normal
phono jack. Tt may be wired as a flat pre-
amp to accommodate a dynamie or veloeity
microphone, or it may be used as a separate
mono input to the two channels individu-
ally, using the mode switch to mix them
together, Other funetions ean be aecom
modated by making snitable conneetions or

Fig. 1. Dynakit stereo preamplifier, Model PAS-2.
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by adding the required equalization,

The it has a self-eontained power gup-
ply which provides well filtered d.c. for the
plate circuits as well as 24 volts d.c. for
the heaters. The circuit uses a similar ar-
rangement to that employed in the mono
preamp kit,

The two amplifier channels are essentially
identieal, and each cousists of a 12AX7 as
a preamp stage which employs feedback
front the plate of the second scction to the
cathode of the first for equalization. The
outputs are fed back to the selector switch,
amd the chosen input is fed through the
tape monitor switeh to the mode switch,
thenee to the balance control and to the
ganged volume-loudness control, with the
arm of the volume control feeding the grid
of one section of the secomd 12AX7, and
its plate, in turn, feeds the grid of the
final 12AX7 seetion through the secrateh
filter. The output of this last tube scetion
is fed through the tone-control network to
the output jack. Tone control is effected by
a feedback network from the output plate
to the cathode of the first section,

Performance

This unit is exceptionaily quiet in opera-
tion, and the kit we constructed—ahout an
cight-hour job, it happens—measured com-
pletely in aeccordance with the specifiea-
tions, With the volume control set for a
I-volt output and a phono input of 10 mv,
hum and noise measured 74 db hbelow 1
volt; with the volume control wide open—
which would give a 1-volt output for a 1.1-
mv input—the hum and noise was 60 db
below 1 volt, whieh is exeeptionally good.
On high-level inputs, regardless of the
volume-control setting, the noise figure of
74 db below 1 volt was also obtained. We
had previously wired the “special” input
to accommodate a microphone, and for a
1-volt output the mike input was measured
at 1.3 mv; for the same output from tape
head, the input was 1.9 mv. At a 1-volt
awdio output, the tape-feed output meas-
ured 0,12 volts, and on the high-level inputs
a gignal of 0.121 volts gave the referenee
output signal,

At 3 volts output, the harmonic distor-
tion measured 0.13 per eent at 50, 100, and
1000 eps, and 0.11 per cent at 5000 and
10,000 eps. The test oscillator distortion
was 0.12 at 50 eps, 0.11 at 100, .07 at
1000, .04 at 5000, and .06 at 10,000 eps,
s0 it is obvious that most of the measured
distortion eame from the source signal.

Phono equalization was within +1 ab
from RIAA throughout the range, and
tape-head equalization fitted the NAR curve
for T4 ips within 2 db throughout. The
tone controls provided equalizations of + 16
and — 14 db at 50 eps and + 10 and —13
db at 10,000 eps respeetively. Crosstalk be-
tween channels measured — 56 db at 1000
eps with an output of 1 volt on one chan-
nel; with the “blend” eontrol in the mid
position the channel separation was 25 db,
and in the narrow position the separation
measured 16 db,

The kit builds very easily since most of
the difficult work is already done in the
form of two printed-cirenit pancls which
come with all the parts monnted and sol-
dered in place. The instructions are simple
and thoroughly adequate, and anyone
should be able to do a ereditable job in a
reasonably short time.

In listening quality the unit is cxeellent,
the control tapers provide smooth opera-
tion, and it may be said to be completely
humless., Its neatness and compactness will
make the PAS-2 fit easily into almoest
any decor. G-24
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This is a real breakthrough—a weatherproof speaker that brings you fine

quality, realistic, full-range music outdoors! Nothing like it has ever been offered
to the public!

When you hear the Bozak M-108 you'll be amazed by the clean, true
bass, the smooth midrange, and the singing highs—all from a single 8-inch
cone-type speaker. Transient response is extraordinarily good. Much research and
work have gone into this unit, in order to give its sound the carrying character-
istic needed for outdoors, and yet keep it thoroughly pleasing and satisfying to
the musically trained ear.

You'll be further pleased by the simple installation-requirements. Large
volume enclosure is not needed. The speaker works beautifully from a bookshelf-
size box or mounted on a plywood panel. The profile is shallow to permit mounting
the speaker in a wall, between studding. The entire unit, cone and all, is fully
weatherproof. You can install it practically anywhere; an endless variety of excit-
ing outdoor sound possibilities are available to you.

Final bit of good news—the Bozak M-108 carries a very modest price
tag! A single speaker is more than adequate to provide brilliant music to an
area such as patio or swimming pool. If you have a stereo system, you can extend
its advantages outdoors for a surprisingly small investment.

Available soon at your Bozak Franchised Dealer.

DARIEN. CONN.

AUDIO e JULY, 1960




Fig. 2. Transis-Tranics’ new all-transistar power amplifier—25 watts in each channel
and a twa-year guarantee.

TRANSISTORIZED STEREO
AMPLIFIER, MODEL TEC-25

The first all-transistor amplifier that we
have liad the opportunity of testing and
observing in aetion is the new TEC-25 hy
Trausis-Tronies, Ine., and atter testing o
number of conventional amplifiers of high
power, we are inclined to say that the
summer is the thwe for transistor units—
they do not give off o few hundred watts
of heat. The TE(-25 cinploys transistors
for every amplifier funetion and solid-state
(in this ease, silicon) reetifier when operat-
ing from the a.e. line,

Handsome in appearauece, the TEC-25
employs five 2N321's, one 2N1136, and two
2NT136As in each channel to provide an
output of 25 watts steady-state, and 34
watts of mmsic-power ontput. One of its
greatest advantages is the complete lack of
heat from the unit under normal operating
conditions—we left it on for 48 hours and
it remained at room temperature, Of course,
if a2 maximum signal had been applied to
it for that time, there would hive heen
some heat from the output stage, but a
steady 25-watt output is rarcly ealled for in
any hi-fi installation,

Circvitry

From the very nature of trunsistor cir-
cuitry, it is fairly nermal praetice to cm-
ploy the entire amplifier for every funetion,
attenuating the high-level signals at the
input so that all levels at the first transistor
are approximately the same. In the TEC-25
the selector switch provides for # wide
variety of combinations of the sixteen jn
puts. Switch positions are provided for
TV-TV, AM-AM, AM-FM, PM-PM, phono
I, phono 2, tape hend, mierophone, and
“aux,” The funection switch follows, awd
provides for sterco, stereo reverse, mono A,
mono B, and mono A+ B. The output of
the function switeh feeds through the ruw-
ble filter to the first transistor which is
direet coupled to the second, hoth being
2N321's. The various cqualizations are pro
vided by a feedbaek network from the col-
lector of the second transistor to the emitter
cirenit of the first. Pussing through the
tone-control network, the signal  next
reaches the base of the third 2N321 where
it is again amplified and fed to the vol-
ume-loudness  countrol, with the contour
switch adding compensation to the control
in_the loudness position. The arm of the
volume control feeds the next 2N32}
through a reeeptacle which permits the use
of a remote volume control to provide for
adjustment of volume and balance from a
listening position. A series pot in the cir-
cuit permits level adjustment from the rear
panel s0 as to compensate for different
londspeaker efficiencies. The fourth 2N321
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is direet coupled to the fifth, which in turn
feeds the 2N1136 driver, and it is trang-
former eoupled to a pair of 2N1136A's in
the output stage, Load matehing is pro-
vided by an auto transformer or tapped
induetance eonnected between the emitters
of the two ontput transistors, and provide
for load impedanees of4, 8, and 16 ohws, A
phase switeh interchanges the connections
of the output stage emitters in the A"
channel only,

The tone control cirenit is a version of
the desirable Baxandall arraugement whicl
pertforms the required shaping of the curves
by the use of an appreciable amount of
feedback. A balance eontrol is provided in
the cirenit just ahead of the volnme eon-
trols, and consists of a potentiometer with
the ends connceted to the “tops™ of the twa
volume controls  and  the ecenter (A)
grounded. Bt is somewhat disconeerting to
see cirenits which are similar iu appear-
ance yet so different in operation from the
conventional  vieummn-tube  cirenits  with
which most of us are far more familiar,
But since transistors are current-actuated
devices, we must learn a new mode of eir-
cuit, For instance, it scems odd that the
tone coutrols are 50,000-ohm pots, when we
are so used to components of ten to twenty
times that value. In the power supply filter,
there are 8000 uf of eapacitors at the
input, followed by a l-olin filter resistor
and 4000 uf at the point where the driver
transistor is fed,

The a.e. power supply employs a full-
wave reetifier operating from a center-
tupped transtormer secondary. When de-
sired, the amplifier may be operated frow
12 to 18 volts of battery, making it pos
sible to take your amplifier to the sumner
eimp or the beach it desired, operating it
from your ear battery. The amplifier is
very cfficient, and when we made the meas-
urements of power consumption we took
time out to check the ealibration of the
ines wattmeter. We read 70 watts with both
chamnels operating at rated power output
and could hardly believe The usual a.c.
power consumption for ¢ 25 stereo amn-
plifier is more likely to he in the vicinity
of 250 watts, and of course most of this is
radiated into the room as leat, whieh is
why we expressed o preferenee for tran-
sistorized amplifiers in the swnmertime. A
power consumption of 250 watts from a
I2-volt battery—assuming 100 per eent cfii-
cieney from the converter to get the 117-
volt ae—would bhe something over 20 -
peres, and few ear batteries will stand that
tor very long. The TEC draws less than
20 watts at outputs ranging from 1 to 5
watts, and this is less than 2 amperes at
12 volts—which any ear battery can stand
for several hours under normal conditions,
At least it does give some idea of trangistor
efficieney. even though you may not want

to take the amplifier out to the beach, For
publie address work from a car it would
he ideal, but of course Transis-Tronies,
Ine. makes amplifiers for just this purpose,
It woulidt be very easy, however, to stage a
street danee with a TEC-25, two loudspeak-
ers, aid a poeket transistor portabile radio
if you are in receiving distance from any
of the popular-musie stations,

Performance

A thorough eheck of the performance
hrought out somme interesting figures. As to
phono cqualization, the curves tollow the
RTAA standard within +1.5 db from 30
to 15,000 eps, and a l-watt output is oh-
tained from a phono signal of 1.22 mv,
With the volume eontrol set for n 10-mv
signal and an output of 1 watt, the hum
ad noise measured 63 db below 1 watt,
which is more commounly stated as 77 dh
(approximately) below rated output—ex-
ceptionally good on the plono iuput, A
signal of 0.23 mv at the tape-head jack
gave the l-watt reference output, with the
same noise level measured when the vol
mne control was set for a 2auv input sig-
nal. At the wmicrophone jack, an input sig-
nal of 3.6 mv guve the reference output,
and at the high level inputs an input of
0.83 volts gave the sume 1-watt output,

The toue controls guve a range from
+15 to —15 db at 100 eps and from
+15 to —15 db at 10,000 eps, With the
volume control set at 30 db down from
maximum, the eompensation curves showed
a hoost of 7.2 db at 100 eps and a boost
of 7.8 db at 10,000 ¢ps, Crosstalk hetween
the two channels measured — 44 db at 1000
eps when one channel was putting out the
rated 25 watts; at 10,000 eps it wus —32
db, and at 100 it was —38 db—due, we
presimne, to o coupling throngh the filter
capacitors at the fower frequeney, and to
stray capacitanees in the wiring at the
higher toune.

At 25 watts output, harmonie distortion
measnred 0,72 per cent at 1000 eps, with
the figure dropping to 0.33 per ceut at 2
watts output. Intermodulation distortion
measured 098 per eent at 23 watts, 0.65
per eent at 2 owatts,

Among the other features of the TE(-25
are the provision for a A + B output at a
point ahead of the tone controls, which is
where the tape outputs are connected. A
shorting plug in the remote-eontrol re-
ceptacle permits normal operation without
this facility when it is not considered neces-
sury or desirable, The unit is equipped with
three w.e. reeeptaeles for additional equip-
ment, and all are switehed. When the am-
plifier is to be usced with battery supply,
the same power switeh controls the bat-
tery. The a.c. input is tused at 1 ampere,
while the eonvenience receptacles are fused
at 3 amperes,

The unit is a handsome picee of cquip-
ment with black and satin aluminum panel,
aluminum knobs, black perforated cover,
and walnut end picees, Beeause of the low
heat given off, it woull be perfeetly pos-
sible to use nn FM tuncr right on top of
the amplifier—u  practice that usually
causes i lot of dritt, There is no noticeable
difference in quality between the sound
from the TEC-25 and any other high-
quality amplifier—if you were not told you
would never know any difference at all un-
less you motieed that it was exeeptionally
“elean” Tt finally appears that this tran-
sistorized amplifier, at least, has finally
“made the grade.”

It puts ont in exeess of 20 watts at 20
eps, and sounds good at hoth extremes of
the speetrum as well as in the easy-to-get
midrange. It is a delight to use. and the
advantages of transistors are elearly shown
with this instrument, G-25
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now—a truly compdliblé¥mono-stereo cartridge

. démpire

108

-
-

the first to achieve
high fidelity reproduction
from stereo and
monophonic records

High fidelity is still the essential requisite in repro-
ducing sound. And, it has been felt that much of the
quality of high fidelity, was sacrificed in the transition
to stereo. Many also believe that stereo cartridges
have thus far failed to attain the quality already
achieved for mono cartridges.

The development of the Empire 108 proceeded from
the premise that a stereo cartridge must be at least
equal in performance to a fine mono cartridge—even
as to the quality of its reproduction of monophonic
records. For, if a stereo cartridge cannot translate
the simple lateral excursions of monophonic records,
it can hardly be expected to respond to the intricate
movements created in a stereo groove.

The fact that the Empire 108 reproduces stereo as
well as mono records is purely a matter of functional
design. What is most significant is that the quality
of its reproduction—mono or stereo—is superior to
any cartridge in the field—so much so, that even

audio empire

SYEREOC/DALAWCED WiGw PIDELITY COMPONEwTs | Drna.LuPing, inc.

1075 STEWART AVE.. GARDEN CITY., N. Y.
EXFORT: EMEC, PLAINVIEW. N. ¥
CANADA: ACTIVE RADIO & TV LTD.. TORONTO 2. ONT.

JULY, 1960

with a monophonic system and records you will
hear a dramatic improvement in the quality of repro-
duction. In fact, the first thing to do in evaluating
a stereo cartridge is to hear how it performs with
mono records.

...$34.50
.$24.50

Empire 108 with .7 mil diamond stylus.
Empire 88 with .7 mil diamond stylus.

Empire 98 stereo/balance transcription arm

Whether you select the Empire 88 or Empire 108, you
get the most out of the performance of each when
used in an Empire 98 arm. Any cartridge for that
matter performs best in an Empire 98—the one arm
that achieves dynamic balance—balance in all planes
assuring optimum tracking and stereo/balance.

.$34.50
....$4450

Empire 98, 12-inch transcription arm.
Empire 98P, 16-inch transcription arm.

At hi-fi dealers. For details write Dept. A-7

>er channel balanced to +
iance: Vertical and horizontal 6x10-¢
to 5 grams * Terminals: 4

Empire 108 specifications: Response: 15 to 20,000 cycles + 2 db—usable outpu
up to 30,000 cycles * Output: 8.0 millivoits 1

Channel separation: More than 25 db ¢ Com,
cm/dyne * Recommended tracking force: 1.

db
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1. FROM MOZART TO STRAUSS

Mozart, Piano Concerti in B Flat, K, 456,
B Flat, K. 595. Ingrid Haebler; Vienna
Symphony, C. von Dohnanyi.

Epic BC 1075 stereo

Eple has picked up in Ingrid Ilaehier one
of the very finest Mozart pinnists to appear
fn years—a splendhd addition to the music of
another and older great lady of Mozart plan-
Ism on Epie, Clara Ilaskil, It's odd that
Mozart seems, in our time at least, to be
especinlly sulted to the woman pianist, DIer-
haps the Steinway Grand has led our men
folk into too much high -sounding Chopin and
Rachmaninoff, where superfor musele and
endurance count strongly, Just as mest wao-
nten drivers don't feel they must race every
traffie lght, 8o, too, the woman Mozart plan
ists are able to take him for size, withont
physically  belittling  the small sonml  or
blowing it up to coarseness,

A nlee theory, anylhow, but there is no
doubt of the fact of Haebler's exquisitely
shaped and ntterly intelligent playing, Every
run, every decorative passage, s an perfectly
laid out as the proverbinl row of pearls—and
the analogy is good, too, since it is the
murvelousty even shaping of minute grada
tlons of pano tene that make this superh
sound possible,

The general fmpression of these two works
i8 a bit on the restrained wide. WIth Ilaebler,
it is merely a complete musical nnderstand.
ing and control that does not need ftamhboy
ance for expression: In the orehestral ac-
companiment there is a slight ehasteness and
rigidity that might, perhaps, he the con-
ductor's lack, Iler music has more life in
it than his.

Mozart: String Quartet in B Flat, K. 458
(“The Hunt”). Haydn: Quartet in D, Op.
76, No. 5. The Claremont String Quartet.

American Society SAS 1005 stereo

This new label is fully titled “American
Society Concerts-in-the-Home™ and it is pro
duced by Arthur Shimkin Enterprises, Inc,
for Rell Records, Ine., reeorded by Rouree
Produetions | a typleally complex kettle
of fish, if you ask me, Forget it, and note
that the proof of this fish-pudding i3 In the
eating, which ts darned good.

The Claremont Quartet dates from 1954
and was, we are told, acelalmed by the unani.
mous verdlet of press and publie. So is every
other organization that gets promoted, these
days, but this one {s good—tops,

The Claremont Haydn ig about as beauti-
fully played as any Ilaydn quartet muste |
can think of, bar none, The Mozart 15 near-
tops. too: my favorite of all Mozart Quar-
tets s plven a ecareful munsical styling, as
well shaped and as knowing as that of the
incomparable Budapest. Only a greater sense
of urgency, a deeper intensity of awareness,
makes the Budnpest's performance, over the
years, a higger one, This Mozart Ix a bit on
the Haydn wide, low in tension where there
might be higher intensity. But It's lovely,
even so,

Bouree's stereo of this string quartet fis

'7_6‘() ér(‘enwi(‘h St, New York 14, N. Y.
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fuccessigl

wonderfully in a tricky aren
for you must achieve stereo presence  amd
roundness, u sense of individuat phicement,
yet without lning up your four men in an
imaginary straight fine. Too mueh sterco
separation and that’s what you get, Too lttle
separatlon and your recording is no better
than mono.

Why not in a straight Hne? Beeause at
this stage in our musical traditjon it just
Seems crazy-——quartets don’t play that way,
We must still, most of ux, visualize the
quartet am sented in the usual practieal Po
sitlons, first fidle left front, cello left rear
-« . though for a record collector who hax
never seen a quartet in action the visualizn
tion s purely arbitrary and a straight-line
image Ix just as acceptable, (A guartet
doesn’t play that way hecause the players
must be able to see each other, hear each
other and turn each other's pages at many
crueinl moments,)

Anyhow, for the present I'd plitce Bouree's
quartet stereo at the top in effectiveness,
and T put the Claremont Quartet right Into
the upper echelons, on the basis of this rec
ord.

This is one of a set of recordings easnally
belng called the Pieasso series, bhecause the
covers are reproductions of IPicasso drawing
minus any lettering you have to look at
the back to find ot what's inside. An add
idea and very nice for art lovers, Buy your
Pleasso here, and just throw out the record
if you don't enjoy musle.

Haydn: String Quartets in C Minor, G
Minor, Op. 74, Nos. 1 and 3. Amadeus
Quartet,

Deutsche Grammophon 138072 stereo

In direct eomparison wlth the Claremont
Quartet Haydn (ahove), this Haydn from the
better known Amadens Quartet is oddly more
formal and just a traee on the academie side,
The difference is not renlly qualitative—if |
enjoy  the new Claremont  players, the
Amadeus has just as much to oifer. Theirs,
however, has a higher tension and involve
ment in the muxte than Claremont’s, They
are a trace grimmer in the serlous moements,
more explosive in  the light finale music
{(which is full of meantng and shape, light or
no)

Somehow, the Amadeus Kroup plays more
obviously in a “quartetty” manner, so to
speak. You are more aware of the quartetness
of the music than in the Claremont record-
ing.  Most musieal instruments hnve their
pbrofessionnlisms of this sort harpists who
sound harpy, flutists who are almost osten
tatiousty flute experts, fiddlers whose violin
sounds very violinistie, It isn't really ohjec
tionable, and yet it can sometimes be mildiy
annoying to those who are neuwtral as to
their feellngs  about various instruments’
speclal styles and traditlons, That's all, The
Amndeus sounds like a quartet working ex-

tremely hard to bhe a very fine quartet
which it undoubtediy 1s in the highest pra
fexsional  sense, The Claremont  players

sonnd like four good string men playing the
muxie of lnydn, rather genially and at low
tension,

The Amadens recording is at a greater
dixtanee nnd in a larger space than the Clare
mont-—undoubtedly, the Amadeus sound is

picked up by one of the European single-
position stereo mike techntques (two mikes
built into one housing), whereas the Clare-
mont is withont a doubt miked in the Amer-
ican styte, via two separate mikes spaced
apart. The Amadeus 15 a bit on the coloriess
side s sound, somewhat dull and slightly
over-blurred (for my American ear), The
Claremont soumd is sharper, the Instruments
at closer range and with a slightly exagger-
ated distinctness,

Interesting comparison, on various counts,

Mozart: Clarinet Quintet, K. 581; Eine
Kleine Nachtmusik. David Oppenheim,
clarinet; Budapest Quartet, Julius Levine,
bass.

Columbia MS 6127 stereo

Columbia  coyly identifies Mr, Oppenheim
a5 'no stranger to the Budapest recording
sessions, for he partieipated in them during
the IO30°s™, He certainly did, ax a top
Colnmbia recording executive, though he is
now  elsewhere, a TV producer, e was a
clarinetist before he began supervising Co-
lumbia’s recordings: if 1 am right, he once
recorded & Bernstein Clarinet Sonata (not
for Colmmbla) with the great Lenny himselt
at the piano,

He is a good clarinetist of the modern
sort, not particularly elegant and not at all
mystical, asx was onee the clagsical clarinet
manner, Hix sense for the musie Ix ol but
his ntrol is less than ideal: the tone is
relatively earthy and a bit nasal, smacking
Just a trace of jazz sound higher notes that
ure brittle and glassy, low notes that take on
a vageely frog-like quality, Not the sound
Mozart once got, bhut it is inereastngly com
mon today and it does no great danmage to
the Mozart Clarinet conception, unlexs you
are a very pure purist.

The quartet give him superb fupport in a
cloxe and warm microphoning ; the clarinet
ix off in space, somewhat detached, the way
a French horn sounds in ensemble. Impress-
ive, and it smooths out the tone,

Maozart's  tamttiar little “Night Music”
seems always to be falling between musical
stools, on records. There are the heavily
orchestral  versions-—the  standard way of
playing the muxic until recently—and they
come through with good effect, it not they
are not exactly authentic to the original,
There are the chamber orchestra versions
and those, as here, which use five solo in
struments, one to a part. Mozart didn’t
hather to specify what might be best for us,
in 20th eentury terms.

The musie is clear enough, even so. It is
cust In the divertimento style of his day-—not
chamber music, not orchestral either, played
freely with groups of various slze aceording
to need, It wan a common style then, though
it falls betwixt and between for us, The smah
string gronp ix the heat bet for recording,
it what really matters Is the style of the
pliying itself, and here the Budapest falls
down,

If they had done this piece as a straight
chamber work. quartet-style, it might have
hiad more eonvietion. But they knew that it
isn’t that sort of music—not chamber music
at all. And so they have tried a curiously
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presents its NEWEST RELEASES . . . records created through the use of

the most advanced electronic equipment and custom recording techniques. Music played by
outstanding artists and performed in peerless style.” Truly the absolute peak of perfection
in high fidelity listening pleasure. Truly the HIGHEST STANDARD IN FIDELITY!
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BRAIIMS mEews
SYMPHONY  STEREO

No.4 in E Minor, 0. 98 ke A
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sndlcled
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{ wtansn Glprspifomy

his Mandofin
St _ & Orchestra
) = # study in HIGH FIDELITY sound
FIRST COMPONE T s E
PICTURES AT AN EXHIBITION . . . MOUS. BRAHMS SYMPHONY #4 IN E MINOR—OP. MANDOLINO ITALIANO! . . . A phenomenal

SORGSKY — RAVEL . . . Ravel's orchestra-
tion of the “Pictures” is probably the most
brilliant orchestral tour-de-force in the lit-
erature. For the first time it has been done
full justice in this breath-taking FIRST COM-

98 . . . The definitive recording—artistically
and technically — of Brahm’s Fourth. This
inspired reading by Alfred Wallenstein, cap-
tured with perfect faithfulness, is an out-
standing addition to Audio Fidelity's- great

rendition, grzat arrangements and fantastic
sound by CICK DIA make this the greatest
recording by a mandolin virtuoso that has
ever been created!!! Popular Italian favor-
ites performed in true, scintillating Italian

PONENT SERIES release. FCS 50004 FIRST COMPONENT SERIES. FCS 50001
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GANG g 2 ROMA
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lian Tarantella, Tango of the Roses, Carnival
of Venice, Santa Lucia, Non Dimenticare,
and Tra Veglia e Sono.
AFLP 1923/AFSD 5923

ang his wich ‘*b"
YOU HAVE TO MEAR IT TO nELIEVE IY

THEDUKES OF

* DIXIELAND
. — s e -
JOHNNY PULEO AND HIS HARMONICA ROME WITH LOVE . . . The music THE BRAVE BULLS! Here is the tra- THE PHENOMENAL DUKES OF DIXIE-
GANG .. . Here is a lovable little guy of romantic Rome that comes wafting  ditional soul-stirring music of the LAND A breath-taking example

and a zany group in the most dy- down the winding streets . .. through  bull ring dynamically and superbly of musical spontaneous combustion
namic breath-taking display of har- the sunny bustling market places...  performed by the Banda Taurina, the that is irresistible in its appeal. The
monica mastery, tonal effect and past the outdoor cafes, tiny shops  original band that plays at Plaza Dukes mix equal parts of gusto,
imaginative arranging that has ever and magnificent palaces. Played by  Mexico, the largest Plaza de Toros brashness and natural feeling to
been recorded. Selections include: Jo Basile, his accordion and orches-  in the world. Seiections include: “La catch the true spirit of Dixieland.
“South Rampart Street Parade”, tra.Selections include: “‘LunaRossa”, Virgen de la Macarena”, “El Reli- “You Are Always In My Heart”, “Pea-
“Down Yonder”, “Tailgate Ramble”, “Anima E Core”, “Tarantella”, “La  cari0’ Espana Cani”, “Novilleros”, nut Vendor”, “It had To Be You",
“Farewell Blues”, “High Society” Piccinina”, “Santa Lucia—0 Sole “Cielo Andaluz’ “Peg 0" My Heart”.

AFLP 1830/AFSD 5830 Mio™". AFLP 1822/AFSD 5822 AFLP 1801/AFSD 5801 AFLP 1823/AFSD 5823

For our free complete catalog containing stereophonic technical information, monaural and stereo records,
and stereo mastertapes (2 and 4 track) write to: Dept. A7, Audio Fidelity, Inc., 770 Eleventh Ave., N. Y. 19
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hesvy-handed. jabbing sort of approanch. a:
though to glve an orchestral impact with
solo players. It is far from the easy-going
divertimento style which wounld have heen
dexirable here. For once. the Budapest seems
out of its deptl. Should have played sonte-
thing else.

Beethoven: Octet in E Flat, Op. 103
(1792). Dvorak: Serenade in D Minor,
Op. 44. Marlboro Festival Octet, Wood-
wind Ensemble, Marcel and Louis Moyse.

Columbia MS 6116 stereo

This one is another product of Rudolph
Serkin's dynamic little summer school and
festival in Vermont, played by the resident
musteians under a pair of the master perform-
ef's who are on hand. An eartier disc featured
Mozart, with Serkin himself and Alesander
Schneider conducting (ML 5209)

The Dvorak Serenade is, in spite of its
casuil title. one of the very finest of all his
works, notably the inner movements. a pas

sionate and moving andante (con moto) and a
wry, bitter-sweet minuet. This performance is
a curious one. The players are tremendously
fluent, the ensemble is impeccable and the
witole is highty musical—but there is t1he
oddest indefinable sense of a master-class, a
group of very advanced students, playing
smartly at attention bhefore the maestro who
conducts, The high-Romantic expression is
there, the siyling is right, but the emotion is
somehow horrowed. It is not the work of
conviction, out of personal experience—or so
it sounds to me, anyhow.

The Beethoven, a youthful novelty, fares
better in its less deviously emotional conten
Excellent.

Schubert: Symphonies Nos. 3 and 5.
Royal Philharmonic, Beecham.
Capitol $SG 7212 stereo

I’eriodically, Sir Thomas Beecham does up
one or two of the Schubert little symphonies
the First through the Sixth——in his special
and adnmirable manner, tailored with extraor

GRADO “Truly the world’s finest...”

IF Gunstock walnut wood
Smaller in size and mass
Vertical balance adjustment
Lateral balance adjustment

- Tracking force adjustment-
.
|, T

Iy Custom Cartridge $32.50 — Master

rtridge $49.50 — Micro Tone Arm $29.95

Vertical azimuth adjustment
Interchangeable cartridges
Adjustable overhang alignment
Completely wired to preamp
Ultrafine shielded cable

For further information write: GRADO LABORATORIES, INC.

4614 Seventh Ave., Brooklyn 20, N. V. -
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Export — Simontrice, 25 Warren St., N.Y.C.

dinary exactitude Jdown to the tiniest (e
tails of plirasing and expression. The music
hag a sound that is on rhe large side for
these very-small-scale works. hut that is the
custommary sound of Sir Thomas’ conductorial
generation. Recording technique gives the
clarity of a smaller orchestra

So mmch richness of (etail is brought out
in the Beecham Schithert that the tempi are
apt to bhe on the slow side. But, done his
wiry. rhe music requires it; other, more care-
less pertormances can afford to whip along
it high-tension speeit-—uot Sir Thomas. The
Reecham style is no longer quite stylish, but
the interpretations are good enough to last
as long as records can be played.

Mendelssohn: Piano Concertos No. 1, No.
2. Philadelphia Orch., Columbia Sym-
phony, Ormandy.

Columbia MS 6128 stereo

If anyhody could make sense and impact
out of these Mendelssohn works, Serkin could

and does, ax far as it i8 possible in this
nodern age. His usual dynamic self is very
much in evidence in hoth, to maximum ad
viantage

In fact the strongest appeal in Mendels
sohin's stylized music for us is the nervons
1ensity  that underlies its pat “Vietorian
mmsical clichés. evidence that the man him
sgeli was, indeed, a lmman dynamo whe vir
tually burnt himself out at a quite early
ige. This authentic aspect of the music is
projected convineingly by that modern dy
nminoe, Serkin, where other less discerning pi
anists make Mendelssohn sound merely glit
terin

Even so. most of ns will find twoe piano
works by Meudelsgohn a bit too mmueh to take
in one gitting. The stuff is dreadfully dated
its effects are of the sort thar, our time,
are old tashioned to a degree of sheer inan
ity. vet not well enough aged by 1ime
sound “eclassic” and therefore precious

Mendelssohn obviously played up to the
tastes of his time; hls nmsical language was
congervative and conventlonal. bound rigidly
within an academic sort of harmony for the
most part. It’s not ensy to see the perfecti
of outward form, the case and fluency of
hought, the nervous tension, that do dis
tinguish these characteristic works In spite
of their insipid styling,; it’s a question
whether they ean ever mean much for us, at
this stage in our own dynamic century.

It is characteristic, too, that of these two

the earlier work {8 the most interesting.
Mendelssohin’s best music was largely from
his early vears; the typical late works

secied only 1o revolve endlexxly anbowd the
snme thoughts, less amd less convincingly.
Matter of personallty. Why (o some people
Zrow ju stature and others mereiy put on
weight?

Miss Ann Schein—A Truly Brilliant Pian-
ist, (Chopin: Four Scherzi).
Kapp KC 90405 steieo

titles are ranging far and wide
these days——this one i8 enough to scare away

1 of people who might really find Miss
Sehein truly brifliant. Maybe it will bring in
enongh newcomers 1o score a net protit

She i8 good, this Schein. though not as
vet quite a master pianist. She belongs
clenrly to the younger generation, rhe pim
Isis whose tingers tly fuster than ever he
fore. who tend to make Romantie mugic come
forth nard and brilhant, or monotonous and
deadpan, and uvsually half axain as fast as
anyLody dared try quarter century ago.
She plays her Chopin in this manuer. more

Record

or less-—-1t goes like the wind. yet is straight
forward amd  minus  eccentricities. short
haired, so 10 speak.

What connts, over and bevomdl the style. is
that this lady does listen to the music and
to itg harmonies and melodie structure. and
she does them proper service. That is. she
i¥ mnsieal. Sume fleet-fingered pianists aren’t.
or don't act so.

She plays like a whirlwind and her tone is
modern. she never blurs harmonirs to-
gether, she knows always when to hring out
1 melodice | 1 gubordinate Aceombay
ment. Good Chapin, if still rather cool in the
coloratfon.
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Liszt: Piano Sonata in B Minor. Weber:
Piano Sonata #4; Invitation to the
Dance. Leon Fleisher.

Epic LC 3675

I found 1his dige a problem in teehnology
the recording itgelf influenced my musieal
opinion of the playing.

Fleisher is the youngixh pianist whose
trahs Klrst Piano Concerio, with George
Szell, was rhe fluest recording of Ihat difli-
cult musie 'd yet heard. n year or 8o ago. He
is a follower of Schnabel, a profound and
serious muxician a8 well ag a quick man with
his fingers. 1 had every reason to expeer a
terrific readlng of these &olo pinno works.
the liszt, his higgest and most jmportant
piece, the Weber sonnta an huportant and
ravely heard work of early Romanticism. On
first hearing 1 was disappeinted. decidedly.

The musie seemed thin amd lifeless, lack
ing in impaect. [ analyzed it in my mine
what wag missing? It suddenly siruek me
hass. | jacked up mmy hass hoost control al
mort all the way. and presto, the Liszt so-
nata began to sound like real Liszt. The
no took on presence and solidity. Fleixher
suddenly becanie the pianist 1 had thought
he was. Unfortunately, though, there was
rumhle, along with the added lhass; so |
threw in o 30-epx bags cutoil, and the musie

AUDIO e JULY, 1960

was tine. The rumble mostly was goue, but
the muxical fullness at the hottom remained.

The explanation, 1'd guess, ix that (a)
this musie. especially the Liszt, i8 enoermousliy
lotent in the crucinl lower bass and (b) the
nusie, especinlly the Lisz, is long. In order
to get the whole of it onto LP it musi have
heen necexzary to roll off the baax in the
cutting, thereby allowing for closer grooves.
with less sidewixe excursion on the loud Lasg
passages. But 1hisx almost threw out the
Laby with the bath. since the missing hass
makes for a tiin musical impact,

It was hass rolloff, not a cutef, I gather,
My awmplifier bass-hoost brought it haek
smoothly and effeciively. Indeed, at one
puint, hefore 1 had put in the low-hass cut
off, the room began actually to shake, exactly
as it might with a Iarge pinno jiggling the
floor under violent impact from an active
player. Wonderful! The [requency of that
shake wag, I'd gZuess, aronnd 10 eps—it was
a periodie standing wave, a roomn resonance
set up by the AR speakers. I would have en
Joved leaving it in action, it I was afraid
the speakers might tear themselves straight
ont of their suspensious. The 350-cps cutofl
instantly  removed the shaking. and proh-
ably just as well,

Given a bit of hass boost. these are, in-
deed. splendid perfornuincees. The Weber x g

This is a KLH coil, held by a KLH hand.
The quality of the coil contributes to

the quality of KLH speaker systems.
The quality of the coil depends on

the skill and patience of the hand.
KLH has good hands.

30 CROSS STREET. CAMBRIDGE 39. MASSACHUSETTS

KLH RESEARCI AND DEVELOI'MENT CORPORATION

Descriptive literature, with the name of
your nearest franchised KLH dealer,
i8 available on request.

pleasure to hear-—its main theme obviously
relates to the main opening ldea of the Liszt
and the choice surely was Fleislier's. Axton
izhingly pre-Wagnerian stuff. too.

Kirsten Flagstad Sings Wagner (Wesen-
donck Songs; excs. from Lohengrin, Par-
sifal, Die Walkire). with the Vienna
Philharmonic, Knappertsbusch.

London OS 25101 stereo

To hear Klagstad sing these Wagnerian
ftems in stereo i8 roughly like hearing that

Franklin D. Roosevelt is hack In the I'resi-
dency—she’s hard to helieve. this still-oper-
ating grand lady of Wazuer, out of the

I'iiirties. But it is really not re surprising
when one understands how a well kept voice
and a superh ear may go on living over the
yﬂlll'ﬁ
11l-used voices wear our; poor technique
n tforce a voice less and lexs into extremes
age comes  on. Superficial musicianship,
style that is merely sensational, can put a
singer out of husiness ax soun as nimsic moves
on to new sensations. But a voice like Flag-
stad’s grows older as the woman herself—it
nutintainge it8 original freshmess and quality
as long ax she herself is mutnre. losing ouly
he ane vital attribute—stamina, eudurance.
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plug a gradual attrition of the extreme reg
isters, just as the singer’s own physical
strength grows slowly less over the years.

In the case of Flagstad, this has involved
very interesting happenings--perhaps  the
first time such a situation has ever occurred
involving a great singer. lHer retirement from
opern came, as it always doex, when the tre-
nendous  strain of whole evening-long per-
formances grew too great even for her hero-
feally powerful voice and physique. She
“retired” numerous times, but the inevita
bility of decreasing stamina had its usual
way with lter in the end,

Now most singers of her sort turn grace
fully to their memories, or to the lied--the
art song. lotte Lehmann, for instance, was
world famous in that capacity for years after
her opern career ended. But Flagstad isn't
that ¢ —she is big, in every sense, and it
18 music on the grand seale that =she does
best. And 80, the modern miracle. Rhe— or

her  eanny  managers—realized that even
thongh her stage career might be done, opera
ot reconds was something else again, or in-
ke any musie of large proportions.
or the plain fact is that such a voice re
tains a large part of its uxeful sound long
after the stamina goes. In these late years,
she lacks only the ability to hit really high
notes eaxily, and her Instrument i8 a bit
darker and heavier than it was:; otherwise
she I8 much the same, and clearly as fine a
musiclan ng ever. In her recordings only an
ocensional high note ix forced, uncomfort
ably. (She sings it on piteh. no matter bow
much it hurts, where lesser voices just sing
tlat.) The rext, honestly and truly, is great
xinging that is casi comparable to her
earller and famous “lHve” performances and
her early recordings, a quarter century ago!
Extraordinary,

The secret, of conrse, ix modern recording
technigue. She doer not have to sing longer

for the money
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High fidelity manufacturers are vigorous competitors,
but in this one respect the quality leaders are unanimous
—to fulfill the great expectations of the original drawing-
board concept, they use tubes by Amperex!

PACO engineers designed a 40-watt stereo preamp-
amplifier kit that would provide remarkable flexibility.
Their next step was to assure high gain, inaudible hum,
noise and distortion, plus optimum dependability. In the
PACO SA-40, the total concept became a reality—with
three Amperex 12AX7/ECC83's and four 7189’s.

ask Aml:.le‘rgx

These and many other Amperex ‘preferred’ tube types
have proven their reliability and unique design advan-
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POWER AMPLIFIERS

6CAT/EL34: 60 w. distributed load

7189: 20 w., push-pull

6BQ5/EL84: 17 w., push-pull

SCW5/ELB6: 25 w., high current,
tow voltage

6BM8/ECLA2: Triode-pentode, 8 w.,
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VOLTAGE AMPLIFIERS
8267/EF86: Pentode for pre-amps

6AQ8/ECCBS:
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GESS: Frame grid twin triode

BERS: Frame grid shielded triode |

GEH7/EF183: Frame gnd pentode
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GEJ7/EF184: Frame grid pentode
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Dual triode for FM tuners
60C8/EBFB8Y: Duo-diode pentode
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microphonics | SAR4/6Z34: Indirectly heated, 250 mA subminiature
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than she is able; she can try again and again,
for optimum musical effect, She can, ahove
all, sing excerpts from the enormously de-
manding operas that once kept her going for
hours with scarcety a break. Por o few brlef
minntes, in these excerpts, Flagstad can still
rixe to her old heights.

Oon this record ave
songs, severn! of them
operatic  passages, here arennged  with  or-
chestral accompaniment (one by Wagner),
The originalx were with planoe, but the style
is orchestral, of conrse, and this is thelr
proper medium. ‘The Flagstad performances
are somewhat on  the reserved side, but
lovely.

Also you will find axtonishingly moving
performances of Elsa's Dream (Lohengrin),
Kundry's “Ieh sah das Kind™ from Parsifal
and two stunning excerpts from the first act
of  Walkiire—'Der Manner Sippe” and “Du
bist der Lenz,' these Inst probably out of
her complete recording of that act in a Lon-
don album. So moving are these, indeed, that
the sudden end to each, ecut off in mid-tlow,
i¥ a1 shoek-——one could go on and on with sueh
Hatening. Those sudden endings are the price
of time itself,

the five Wesendonck
studies for familtar

Chopin: The 24 Preludes. Alexander

Brailowsky, piano.
Columbia MS 6119 stereo

ITow much can recording technique affect
the apparent musieal qualitles of a perform-
anee That's a gnextion that will never have
a tinal answer-—it all depends. But there ix no
donbt that a change in recording technique
has often seemed to change the musical prod-
uct that is the result.

I've never heard Brnilowsky in person. lle
recorded for RCA for many a year, and I
have a strong cumulntive impression of dis-
like for his recorded performances. Was any
part of this «{ue to the recorded medium it-
self ?

Ilere ix the same RBrailowsky on the (‘o-
himbia stereo lnbel, with a piane sound very
unlike that of the earlier (and mono) RCA
offerings.,

At fiest. the playing seemed to me a tre-
mendous  fmprovement—sueh  presence, such
convicetion, such a grand instrumental effect !
But as the i’reludes continned, I hegan to
get annoyed once agnin. My continuing con-
clusion, unfortunately, i8 that Mr. Rrailow-
sky is a big pianist, an elder statesman of
long experience. n Chapin speelnlist of many
years, who nevertheless does things to the
clementary musieal sense that for me are
still just plaln unmusienl. A lack of feel for
the soaring welody, for melodie drama, for

the proper rhythmie place of accompani-
ments, a tendeney  to blur  harmonies  to-
gether, to miss the big moments in the

musical poetry as though they didn’t matter,
a rubato that seems to me falze, artificial,
ostentatlous . . .

It's easy for any eritic to run along like
thix tn terms of words, 1 know. It could be
hot air, and Mr. B. himself will be quite
within hisx muslcal rights to think so. Never-
theless, they do represent part of a continun-
ing feelng, that seems In me to have survived
even the change from one recording company
to another. from medium-fi to hi-er fi and
from mono to stereo.

Strauss: Don Juan; Death and Trans-

figuration. Minneapolis Symphony,
Dorati.

Mercury SR 90202 stereo

The oddest thing about Mercory's  three-

channel original recording s its peculiar effect
upon the instruments of the orchestra, which
sxeenr somehow  to be pended  in nearby
space, each one equidistant from the mike,
minus depth perspective,

It is actually the microphones, of course,
that are suspended in =pace; the orchestra
sits on a solid stage before them, RBut the
spatial quality is transferred by the triple-
mike system to ¢ part of the orchestra
itself. The players dangle. like so many
puppets hanging by thelr strings in mid-air,

I don't mean that the effect is poor. New
ways of projecting orchestral sound are ai-
ways welcome and I am the last person to

(Continued on page 55)
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PAX-16A

Hi-FI SPEAKER SERIES

Two Tweeters Improve Directionality m

PIONEER Speaker Model PAX-20E is an ideal two-way speaker which is
composed of an 8 inch woofer of very excellent transient characteristic
and two tweeters whose voice voils, magnetic circuits and frames are kept
independent of the woofer, and as it has a built-in full-scale dividing net-
work of 12 db/octave attenuation, it can reproduce evenly and faithfully
a wide range of frequencies between 40 to 20,000 cps without distortion
even near the crossover frequency.

Furthermore since two tweeters are vertically mounted, the high frequency
sound which tends to concentrate in front is scattered uniformly, and thus
sounds coming from both sides are blended excellently, producing rich
stereophonic sensation.

llllllllllllllllllllllllllllllllllllll
first Two-way System Adopted for PAX 16A
-

61/2 -inch Speaker

PIONEER Speaker Model PAX-16A, which is composed of a 6%-inch woofer
and a 2-inch tweeter together with a built-in fuil-scale network of 12 db/
octave attenuation, is an idea) two-way speaker just like PIONEER speaker
mode! PAX-20E.

Accordingly it can reproduce a wide range of sound from low frequencies to
high frequencies without distortion, and its fine tone quality is outstanding.
In addition its directionality from middle frequencies to high frequencies
is exceedingly excellent, and the resultant cverall characteristic of the
speaker is such that thgse sitting within 30.degree angle from the center
line of speaker get almost just as good a stereophonic reception as one

directly in front of it p i (/] n e e r

FUKU'N ELECTRIC, L'M'TED 5 OTOWACHO, 6-CHOME, BUNKYQ:-KU,

TOKYO, JAPAN
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STEREOPHONIC

This Here Is Bobby Timmons
Riverside 1164
Les McCann Plays The Truth
Pacific Jazz 2

While certain to hlossom profusely at the
hands of a few gifted soloists, the jazz waliz
was never a thrifty plant and rarely survives
when cultivated by ess than  aecomplished
attendants. A prize hybrid introduced this
season shows every sign of belug wilt resist
ant. Developed from the rhythmie shout of
gogpel songsters, the new straln also contajns
the strength of the blues and is read avail-
able in the popular variety This fere, an Al
Awmerienn Gold Medal Winner for 14 tirst
paekaged by the Cannonbalt Adderley Qnintet
in San Francisco, e to the success of that
offering, with the eomposer at the piano,
Bobby Timmons now makes his LI debut ax
leader and lists the tune along with three
other originals, Making an initial recorded
appearance at the same time is Les McCann,
a lLos Angeles planist who proves te be equally
adept at creating this speciex of waltz,

Timmons grew up in Phitladelphla and began
studying organ and piano at the age of xix.
As the grandfather whoe raised hint was a
minister, gospel music entered his life even
earlier and became firmly rooted when he
played organ in chureh while still a yonngster,
That Cimmons calls on this backgromul fre-
quently in his writing is no xlgn of dist
tion. Jazz players have always drawn on spir-
ftuals and camp-meeting songs ax wetl as the
blues. Where ‘Timmons makes his mark Is in
fuxing these dlverse elements into a work that
owes more to the hand-clapping enthusioasm of
vocal groups than to strict ballroam meters,
‘T'he fact that it is n waltz seems to escape a
rood many of the Quintet’s listeners, accord-
ing to the liner notes, causing them to get
fearfully tangled up in their elapping.

No one i8 Hkely to be confused by the com-
poser's trio verston. With the support of bass-
ist Sam Jones aned drunaner Jimmy Cobb, he
stresxes the lyrie gualitles of the theme and
makes Jt sing. ludicious editing reduces the
length to about one-fourth the Quintet's ex-
nherant reading, but the amount of swing re.
mains undininished. Where the 1ventional
wakltz must depemd atpon the in idnal art-
istry of a Milt Jackson, Benny Carter or
Sonny Rolllns to swing, this tune ix virtually
foolproof. With fine stereo and the compuoser
in charge, nothing impedes it here,

Timmons also revisits Hoanin®, which first
drew attention his way when he recorded it
with Art Blakey's lazz Messenge e drives
furiously through Joy Kide. aml strives might-
ity on Dat Dere, a latinized sequel to Thix
Here, After the ample servings of soul sap-
plied in his own mus he a rently J
safe in betraying classieal training on
ballads as My Funny Valentine, Lush
and Prelude To A4 Kisx.

Le8 McCann looks 1lke the surprise discovery
of the year, particnlarly as he hails from an
area where his bramd of the truth seldom

-

such
Life,

732 The Parkway, Mamaroneck, N, Y.
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red stidio. In addition to gettiug aronnd
the piano with considerable two-hmnded  skill,
he packs fonr originals to the brim with FLON
pet spirit, FThe lovely waltz theme of the tune
which gives the album its title is bound to
stick in the memory. Equally entlelng are A
Little 8/ For Gad & Cu., nnd Fixh This Week
But Next Week Chitlings, Traces of Garner
auwl Osear Peterson are apt to erop up on
stuch standards as 10 Bemember April and
Huw High The Maoon, Bt his main infhenee
is the lnte Carl Perkins, another self-tanght
pinnist, who recelves o moving triby Credit
for this poes to hassist Leroy Vinne Loan
admirable accompanist throughout, aloug with
drommer Ron defferson.

Dick Boek hns come inp with a real find to
mark the resumption of releases on the Pa-
citie Jazz label. Atter being absorbed Iuto the
corporate Image of World-Pacitie for a time,
the series makes o healthy return to the Hsts,
As before, the englucerjpg is the best and
Stereo frames the trio beantifully,

Dukes of Dixieland: Piano Ragtime
Audio Fidelity AFSD5928

En chalking np albhnw eleven, the Dikes of
Hixieland bring Stanley Mendelson front and
center to enjoy a ragtime outing. The pian-
st ddetves inte several elussic tanes, dlscoy
ering afresh the galety amd syneopation of
Girace And Beauty, Grandpo's Npellx, andd
Maple Leaf Rag. A thorough grounding in
ragtime has long cantributed to his work with
numerons dixieland gronps. One of the main-
stays of the Ilnkes, by today's standard he
also ix o veteran of the New Orleaus revival.
Among hix many virtues is the abllity to adapt
solos to easy band tempos, and each selection
is paced for relaxed Hstening or danecing, A1
this stage of the game, Mendelson rightly de-
serves an athum to himself, one that would
allow hlm to operate under his own head of
steam,

Ax it s, the rest of the Dukes recejve ampte
opportunity to display their wares from vari
ons poiuts on the stereo stage. Fhe Assuntos
are ont in foree i sull venerable standards
as Tiger Rag, Nan, Copenhagen, and Kansax
City Stomp. Gerlad Fulla's clarinet tone is
sweet and troe, while Lowell Miller, tuba and
bass, and drummer Norman Hawley prov
a firm underpinning. Ax always, the recording
guatity Is excellent,

The Lawson-Haggart Band: Dixieland

Goes West
Everest SDBR1084
Barney Richards: Dixie In Hi Society
Mercury SR60185

Credit British writer Graham Boatfield with
colning “rumpty-tun,” a beave, tew deserip-
tion of dixieland joie de rivre. While depart-
ing from traditional fare in this instanee, both
groups  perform with  conslderable  eclat on
‘s or show tnneg, I auy of the material
seems hicking in rumpty-tnm content, the
queta is more thun filled o eacl case by rame-
tmnetions stereo. Both recordings are designed
for dancing and weekend partying. The team
of Yank Lawson and Bol Ilaggart wheel

through a dozen familiar western melodjes—o
no television gquickijes hu-llull-ll No arvange-
ments either, jnst | hard riding on Epex
Of Terax, Empty .\'mlclhx and High Noon,
Bud Freeman and Bill \ln-guu-wr are mmoeng
the ontriders, and Lou Stetn's s plano s oright
next to the ehuek wagon, Bromwmer CLT Lee-
man thunders over the horizon every onee in
S0 give him pleuty of roowm,
Richards formed his septet eight
years ago, collecting former dance hand musi-
cians who, Nke himsell, had settled into Dros-

snie full-time jobs. Working in the Chicago
area, pianist Richards found the enstomer
Favored show thnes with an aceent an two-
bent, To hia stayed  together so long, the

hand mnst also approve, amd eael of the four

front  horns plays lead. Richards slips an
original bies o wmong Blue Room, Thou
Neweell, and Howntain Greenery, while Nltp

Lepp is o trombouest worthy of the name,

Hariy Brever: The Happy Sound Of Rag-
time
Audio Fidelity AFSD5912

Most students of ragtime today 2o right to
the elnssie compositions of lnplhl Keott, amd
Lamb, hypassing the large by of works by
later composers on the theory that it i w hollv
infected by the taint of commercialism, llnrrv
Breuer helieves differently, having grown up
whth the mnsic of ‘Fin 1 Alley during its
worst period—or best, according to the view-
lwint, More jmportant, e knows how the
tawdriest tune shonld he treated. Kil around
with I Lenzberg’s Hungarian RKug, or put
anything less into it than the compaser didl,
and it becoines o moeckery, Played straight,
with o dash of ragtime bravara, it takes a
rightful posttion as a dellghtfully humorous
period  pi ltelped by crack studio men,
Breuer does exaetly this, managing to keep
fongue in cheek even on a tune titled Purkish
Troplicx, Only once does he slip, on Rugle
Call Kag, where a caustie bebop quote is in-
terpolated from Salt Peanutx,

No doubt about the tunes heing more Npec-
tacular thau a majority of the {tems con-
coctedd especially to show off the medinm of
Ster Fach b ts built-in effects that are a
Joy to the enr. Some seem to totter on the
brink of disaster, yet 2l are saved by the skill
of the musicians and engineers, A wiznrd on
vibes and xylophone, Breuer 1s showcased on
his own Lhony and frory, and Raggin® the
Neale, In the ehoice aecompanying gronps are
Doe Severinson, Al Klink, Boomte Riclunan,
Carmen Mastren. and Don Buttertield. The
yonnger generation never heard most of the
tunes, and earller ones never heard  them
played like this,

Andy Gibson: Mainstream Jazz
RCA Camden CAS554

Ntanley bance moves his
mainstream entourage to RCA Camden and
produces an agreeably low-priced simmary of
the subject. Qne of the English eritie’s major
prewmises in his detinition of the term is often
passed over too lightly, Tt is the belief that
this type of nmnsic % not statie and holds a
great o« of appeat for younger mnsicinns,
Some of the ideas beliind the new Art Farmer-
Benny Golson Jazztet would seem to bear him
oitt, as does the personnel of the two Eroups
set up for this data. In the assembled fifteen-
picce land, ane of the brightest of modern
ruitarists Kenney  Burrell, neatly  balanees
the expre loing of Prinee Robinson, a
veteran who s Leard alt 0 sel-
They work out on Bleeprint, which de-
inte one of the longest areangements
corded by a big bamd, nming more
than fifteen minutes hefore the sound of Jim-
mie Crawford’s last voeal exhortation fades
away on the final ensemble chorus, Andy Gib-
son, who plotted the course to allow ample
space for ad-lib solos, directs the spontaneons
outhnests aml provides tirm tooting for an
exeiting terminal dash on tenor sax by Paunl
Gonsalves, The trombone section of Rab-
inxon, Vie Nickenson. amd Dickie Wells excels
itself, and Emmett Berry's mutted trinnpet
pre s the way for the climactic endinge.
Shorty Baker, long o mains in ke
Fllington’s trumpet  section, heads o sexter
and sketelies three numbers to fill out the re-

With this release,
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introducing

the world’s smallest
cardioid dynamic
microphone

UNIDYNE 1]
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THIS IS IT,
ACTUAL SIZEI

55000

Professional Net

fo hend . . . instantly

EVERYTHING YOU'VE WANTED IN
A QUALITY CARDIOID MICROPHONE
... AND THEN SOME!

Compact size . . . modern design . . . wide re-
sponse . . . superior feedback suppression . . .
uniform cardioid pattern . .. ruggedness . . .
reliability; vou name it, SHURE has de-
signed it into the dramatic new Unidyne I11.
Five vears in development, it is a superb ex-
ample of microphone perfection:

50% SMALLER than ever before possible for
comparable quality, pick-up pattern and price
range. Less than 6” long, 1%4” diam., 0.6 1b.!

PERFECTION IN PERFORMANCE—moving coil
design with truly uniform cardioid pick-up
pattern. Response: 50 to 15,000 cps. Up to
759%, greater distances from sound source.
Impressive feedback suppression.

MAXIMUM VERSATILITY—unobtrusive size, dual
impedance, light weight, instant change-over
from stand to hand, and wide-range response
make it ideal for faithful reproduction of
voice or music, indoors or out, for P.A,, tape
recording . . . anywhere a fine quality micro-
phone is required.

RUGGED AND RELIABLE—Famous SHURE
quality throughout. Takes 6-foot drop-tests
in its stride—and still performs according to
its critical specifications.

Literature available: Complete specifications,
applications, and data:

SHURE BROTHERS, INCORPORATED
222 Hartrey Avenue, Evanston, Illinois
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verge slde. Diekenson returns, while Jimmy
Forrest completes the front line on tenor sax.
Good goles abound and the tempos are right
for dancing, bnt a slow Liues woulil provide
a change of pace. One of the more ambitious
Camden stereo projects, it 18 also the most
sucecessful

Charles Mingus: Mingus Dynasty
Columbia €$8236

The second Charles Mingus opus for this
label is as fully rewarding as the first, and it
would he hard to find a brace of jazz LI
maore ernmmed with enlightenment and plain
good fun. Television scores for westerns and
private-eye dramas may remain the snme after
the humorous poke taken at them on Gun
alinging Pird, lmt one ean only wonder if the
meditm will endure after three Mingus com-
positions nre sereencd next fall. One, from
the CBS play “Song With Orange.” features
an earthy plunger-muted solo by trombonist
Jimmy Knepper. The other pair forms part of
the score to “Frankie and Johnny,” a tele-
vision hallet starring Melisga Itayden. Grac-
ing a septet of stalwart Mingus followers are

cellist Manrice Brown and Seymour Barab on
the opening theme, Put Me in that Dungeon,
and on a tvely sequet to Better et it in Your
Soul, which served ax n rehearsal piece for the
duancers. It also is filled with the joyous
HIt of gospel three-quarter time aud impelted,
from the depths of the stereo stage, by the
impromptn eries of drummer Danny  Rieh
mond. Unless the little Gods of television
schedule these programs at an impossible hour,
Just prior to “Sunrise Semester,” for instanee,
some ramparts will fall.

Two Ellington works, the only ones in the
set not penned by Mingus, are alse played by
the wseptet, with the leader pouring  his
prowess on lasa into a solo on Mood Didigo,
while Booker Ervin's tenor sax is fentured an
Things Ain't What They Used to Be. Jerome
Richardson, Benny Golson and a vibraphonist
swell the ranks on Diane, where Mingus man
ages to he both atenal and melodic, and on
Far Wells, Mill Valley, which swings mme
than the liner notes would indicate.

One of the problems plaguing Mingus is the
disvovery of a trumpet player capable of living
up to his expectations, If Dick Williams, his
current protege, develops as raphdly as Knep-

HERE'S THE YEAR'S BIGGEST NEWS IN STEREO
... and look,at the price!

NOW.. .for the first time...a

modestly priced professional

stereo recorder that has excitin_g features found only in the finesE
instruments. You won’t believe it until you see it!

FEATHER TOUCH PUSH-BUTTON OPERATION « 4 HEADS, INCLUDING SEPA-
RATE 2-TRACK AND 4-TRACK PLAYBACK HEADS « 3 MOTORS, INCLUDING
HYSTERESIS DRIVE + MECHANICAL FLUTTER FILTER + DYNAMICALLY BAL-
ANCED CAPSTAN FLYWHEEL - INSTANT SOURCE/TAPE MONITORING « TWO
RECORD/PLAYBACK PREAMPLIFIERS * INSTANT START/STOP « AUTOMATIC
CUT-OFF SWITCH ¢ 33;-71/, IPS SPEEDS + AUTOMATIC TAPE LIFTERS * TAPE
LOCATION INDICATOR « SEPARATE MICROPHONE/LINE INPUTS, EACH

CHANNEL.

-

See the phenomenal
CONCERTONE 505
at your dealer, or send

Gentlemen:
Please send your illustrated brochure on the new CONCERTONE
505 STEREQ RECORDER, and the name of nearest dealer.

the coupon for a
descriptive brochure and

the name of your e
nearest dealer. Address
City
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Culver City, California
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per and Richmond. prospects for an early solu-
tion are gond. Knepper's muted golos on this
oceaston are revelntions, and he is learning to
shont in the obd J. €, Higginhotham manner.
When he accomplishes that, none of the pres
ent crop of trombonists will he able to touch
him.

Teddy Wilson: And Then They Wrote . . .

Columbia C58238

Andre Previn Plays Songs By Jerome
Kern

Contemporary $7567

These pianists are eminently fitted for the
tasks nssigned and to conceive of anyone else
doing them so well seems impossible, Teddy
Wilson's only regret is the omission of Art
Tatum sumeng the dozen pinnists whose origl
nal works are interpreted here. A search falled
to loeate anything of Tatum's in published
form, but plans for a second volume will bring
more artists to the fore. Certainly no single
planist is better cquipped to span the years
separating Morton and Brubeck or James I,
Johnson and Thelontous Monk, Much idle curi-
osity might be satisfied were Monk to under
take a similar project, but the resultts would
hardly be the same. Wilson is playing the best
pano of his career, having trimmed from his
style the embellishments  whleh caught the
public fancy while he was with Benny Good
. s own theme, Sunny Morning, 1s listed
among  well-known  compositions by Waller,
Ellington. Ilines, Iinsie, Kenton, and Shearing,
Major llottey. bass, and drummer Bert Dah
lander complete the trio. tGiood sound in the

stereo version, almost as great as some of
the titles
Andre Previn resumes his solo piano ex

amination of show composers, an enterprise
started with an album of Vernon Duke songs,
Turning to Jerome Kern, he goes all the wny
back to 1917 for Ga Little Boat, and to 1920
for Whip-Poor-Will. Previn shares Wilson's
lair for ballads, and both know how to make
older songs appear modish, without destroying
the original flaver or smothering it in slick
ness, 'revin's They Didn't Believe Me, bean
tifully pregerved in stereo, is to be treasured.

Frank Pourcel: French Wine-Drinking

Music

Capitol ST10229
| Love Paris

Columbia C58237

“ldie Condon’s famed remark. indireetiy
addressed to n visiting jazz  eritie, about
Americans not telling the French how to step
on a grape, is applicable here. It seems one of
this country’s former jazz writers, Dave Dex
ter, Jr., has ventured where Condon would
fear to tread. Not only has he advised Frank
Pourcel abont mood music, as producer at the
session, but he also wrote an ode in praise of
Champayne. 1t nestles among eleven other
hemdy tunes dedicated to assorted wine-grow-
ing regions, Most of the varicties are light
and sparkling. with bubbling strings arrayed
in terraces for the benetit of stereo. Nothing
as heavy as port for this cellar, and Poureel
also has the assistance of Les Baxter and
Bobhy Black in bottling salutes to Chablia,
Beaujolais, and Ricsling.

Michel Legrand stomps on a grape with
slightly greater foree thaun Pourcel, hut the
end result s stitt romantie mood music. The
pianist draws on hoth spirlted jazz rhythms
and waltz time to run down the list of songs
about I'aris, Complementing him in excellent
stereo are Guy Pederson. hass, and drimer
Gus Wallez,

The Seafarers: We Sing Of The Sea
Elektra EKS7179
The Kingston Trio: Sold Qut
Capitol 5T1352

The six chantymen of The Seafarers are
paced by the lead volee of Engene Brice on
hearty soungs used to raise sail or hoist anchor
on windjammers of yore. Milt Okun acts as
bosun and directs the work, having prepared
arrangements to outfit a crew making its first
voyage. Ie supplies traditionnl verses meant
to steady a sailor during hardships at sea
from Haul On The flowline, at the start, to
the welcome words of Rolling Ifome. Ned

Michel Legrand:
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Wrlght sings the comforting hymn Eternal
Father, while Bob DeCormier joins In on New
Ledford Whalers, and Rob Harter on Hangin’
Jolimny. There ean he no mistaklng the crew's
Jo¥ nt the sight of Girl With The Blue bhess
On. Engineer Dave Jdones lines the shipmates
up tn working order for stereo, aud an illus
trated booklet containg texts,

The Kingston 'Trio's folk-song albums seem
dextined to outlast the adventure series which
detailed the doing of Tam Swift or The Rover

loys. Sthudents at eolleges and universlties
thronghout the country regard each volume
ax part of a required extracurricular course.
The institution of higher learning without
one ar two enrbon copies of the gronp is poor
indeed. Even poorer are record companies who
Lave failed to locate ene capable of matehing
The Kingstons on £ Matador, RBimini, and
Raspherries, Strawberries. OMd grads had bet
ter get that banjo or ukulele ont of the closet
and start studying.

The Statesmen On Stage

RCA Victor LSP2188
Elvis Presley: Elvis Is Back!

RCA Victor LSP2231

Every so often a juicy plum turns up in the
batehes of conntry munsic Chet Atkins sends
ont from Nashville, Of recent note were the
first two LI''s by folk-slnger Jimmy Driftwaomd,
and the gospel quartet introduced here is an
equally rleh prize. Sinee they were organized
ten years ago, The Statesmen have developed
into one of the foremost singing groups in the
South and are reported to outdraw rock-and
roll shows by a wide margin, The reasons for
their popularity are all evident in thls per-
formance bhefore a live audlence at the Ryman
Awditorium. The singers are impassioned and
rhythmie, while the songs programmed are un
segregated and include Roberta Martin's fle's
Alrcady Done. Jaded ears are likely to find it
a new listening expertence, and the stereo re
cording is the best yet from Nashvitle

Elvis Presley, fresh from Army serviee and
back in the studios, falls vietim of the enr
rent effort to elevate rock-and-roll stars on
his first release. en stereo is unable to free
him from sticky accompanists and a romantie
choral group. The hips sway only when the
kinger is left alone on Ferer. At his hest.
Elvis is a natural child with a gospel shout
and the ery of the hines. Rock-and-roll failed
to ruin him. but Hellywood nnd a few more
mistakes like this might. If it keeps up, he
had better join The Statesmen,

MONOPHONIC

Furry Lewis

Folkways F$3823

While recording the Memphis Jug Band tor
Folkways, Samuel Charters also loeated one
of the fabled old tlme singers of country bhues,
Walter “Furry” Lewis, working for the eity
as a laborer. Later he returned to record this
session and wrote a chapter on the singer for
his book “The Country RBlues.” Like many
other earty blues artists, Lewis dropped out
of slght during the depression and was last
recorded in 1920, At the age of fifty-eight, he
retains a youthful vigor and will guickly as
serf, “I'm bhetter now than 1 ever was.”” Wish
ful thinking or not, he does possess a classie
purity of style that I8 virtunlly unchanged
since the late Ralph I’eer recorded it more
than thirty yvears ago.

Lewis Is heard deseribing the “Mississippi
hottleneck® guitar method and also talks abont
his rural medicine-show days. Ile traveled with
the shows for yvears and picked up a number
of xtyles of playing on the way. The need to
keep audiences entertained is quite possibly
the reason behind the extra verses on John
Henry, and Caxey Jonex, At least, no song
soumds overworked when Lewis sings it, and
television medicine men might take the hint.
It could cause them to helieve in a Lewis
blues title, I Will Turn Your Money Green.
One of his bottleneck tricks is to extend a
nLote into the usual blues guitar ery and then
prolong it with a reverse llawailan twiat,
maintaining the same intonation all the while.
Charters fails to state whether this is wholly
original, or was derived from a Ilawaiian
selling coconnut oil, Anyway, no llawniinn
played thisx kind of bhies hefore.

(Continued on page 60)
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and see why @ microphones

meet exacting protessional standards

Radio and television networks, recording studios, and inde-
pendent stations from coast to coast have increased perform-
ance and lowered operating costs with the Electro-Voice
Model 666 Dynamic Microphone. Superior front to back
ratio due to exclusive Variable ““D”" cardioid design coupled
with matchless manufacturing precision. The 666 insures
increased discrimination against unwanted sound, greater
working distance from the microphone to the artist and its
light 11-ounce weight makes boom work casy. T'he only

moving clement . . . the famous E-V exclusive Acoustalloy
diaphragm . . . improves response, reduces maintenance
and overhead . . . is always reliable even under the most

strenuous program operations. The Model 665 is similar in
function to the Model 666 but designed for less critical
applications. List $150.00.

For Complete Information Write Dept. 704.

EleilhoYores

ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN

the dependability only @
microphones give you

Not long ago a 655C microphone fell from
an cight story building and for two wecks
lay snow-covered in alight-well. Onrecovery
it was still operative, and required only
factory cleaning. Such abuse, abnormal as
it is, reflects E-V dependability, instills con-
fidence in performers, and helps reduce
station operating costs. 'The 655C has the
capacity for natural, life-like reproduction
with its exceptionally wide range (40 to
20.000 cps flat). 1t is lightweight with slim,
trim styling, making it ideal for TV staging,
radio remotes, or critical recording sessions.
The 655C features an indestructible E-V
Acoustalloy diaphragm, in a microphone
design.

The Model 654, noted for its ruggedness
and precision, is similar in design and in-
tended for applications only slightly less
exacting than those requiring the Model
655C. Costs only $100.00 list.

For Complete Information Write Dept. 70A.

EleclioYores

ELECTRO-VOICE, INC., Buchanan, Mich.

49



NEW PRODUCTS

o Connoisseur Turntable. Although mod-
estly priced, this machine offers profes-
sional standards of performance in all re-
spects. It is a two-speed table, operating
at 33 1/3 and 45 rpm, driven by o con int-
speed hysteresis synchronous motor. The
speed chimge is accomplished by means of
it double stepped cone, ground integrally on
the motor =haft to assure concentricity.
The motor shaft is suspended in graphite
nylon bearings and all revolving shafts are
precision-ground and lapped to a mirror
finish. Minimum guarantecd performance:
rumble factor is down 50 db when referred

to 7 cem/sec at 1000 eps; wow is 015 per
cent, and tlutter is 0.1 per cent. The turn-
table proper is a full 12 inches in di
eter and is lathe-turned of non-ferr
material, In this illustration, the new turn-
table is shown in conjunction with the
Connoisseur dimnond stereo cartridge and
automitic-comntrol tone arnmn. For complete
specificationgs write to Ercona Corpora-
tion, 16 W, 46th St,, New York 36, N.Y.
G-1

e Metallic Cue Tabs. llighly-conductive,
pressure-sensitive, aluminum-foil tabs are
now available for application to magnetic
recording tape for automatic stop-start-
repeat operation. Called Brady Quik-Cue
Contiact Tabs, they are for use on all tape

recorder-players equipped with an auto-
mittic switehing feature. Fast and easy to
use, they are supplied in units of 42 in-
dividual tabs on a handy dispenser card.
Permanent adhesive sticks tight on con-
tact, and will not shift, loosen, or jam in
the equipment. For morve information and
testing samples, write W, 1. Brady Com-
pany, Dept. 173 . Glendale Ave., Mil-
waukee 8, Wis, G-2
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e PACO Semi-Kit Speaker System. This
two-way wide-range s=peaker system is
furnished with the cabinet completely fac-
tory built and finished. 1t incorporates a
specinl design 10-in. Jensen long-exeursion
woofer and a horn-loaded compression-
type tweeter to afford a frequeney range
of 45 to 14,000 ¢ps. An adjustable control

at the rear of the cabinet permits the user
to balance the system output to mateh
room acoustics. Designed as a high-effi-
ciency system, the Model 1,-2 permits
effective operation with low-power hi-fi
amplifiers. The cabinet features a rich,
universal decor gritte and Dblends har-
moniously with traditional or modern fur-
niture. It is finished on all four sides, per-
mitting its use in either verticat or hori-
zontal (bookshelf) position. Further
information may be obtained by writing
to 'ACO Electronics Company, Ine., 70-31
f4th St, Glendale 27, N.Y, G-3

o Roberts Stereo Tape Recorder. Versautil-

ity ix keynoted in this new all-in-one
4-track stereo tape system, the Roberts
Model 990, tn one complete unit witn

monitoring stereo speakers, the 990 offers
4-track record/playback, four monophonic
tracks record/playback, and 2-track play-
back. An exclusive new head assembly pro-
viding precise vertical movement of both
erase and record/play heads is one of sev-
eral innovations in the machine, Other
unusual features of the 940 are the output
facilities, including duat outputs from the
heads, dual preamp outputs, dual power
amplifier outputs, and improved VU imeters
for both channels. The recessed carryving

recorder

miakes this
ideally suited to wall enclosure installa-
tion, as well as for portable use, The 996
weighs 421% lbs, and dimensions are 97d x

handle on the case

47w x 2070, Roberts Electronices
N. Ilighland Ave., Hollywood 38,

e Knight Dynamic Microphcne, A profes-
sional-quality unit at modest price, the
KN-4550 is well-suited for all recording
and public-address applications requiring
wide frequency  range and  directional
pickup pattern. Employing a heart-shaped
(cardioid) pattern to obtain an extremely
high front-to-back ratio, it reduces the
effects of audience noise and other sounds
originating at the back or sides. The pos-
sibility of acoustie feedback is also mini-
mized. Fregquency response of the KN-4350
is 60 to 13,000 ¢ps; output level is — db.
tmpedance can be adjusted at the micro-

phone for either 150 olyns or high im-
pedance. The pressure-cast metal housing
of the unit features two tuned chambers,
and is tinished in satin chrome. Allied
1adio Corporation, 100 N, Western Ave.,
Chivago 8¢, 111, G-5

o Wide-Range Portable Oscillator. The
Madel 401-13 oscillator is a small, versatile
source of high-purity audio and ultra-
sonie sine waves. Distortion is less than
0.1 per cent at full output of 10 volts into
6010 ohms. Frequency range of 4.0 ¢ps to
120 ke is covered in four decade bands
with generaus overlap at each end of the
dinl, Aceuracy is + 2.0 per cent, Output

amplitude is contralled by a tive-position
decade attenuiator plus a continuous con-
trol, so that any voltage above 100 micro-
volts can be selected accurately without
the use of external pads, volt boxes, or
the like. Output qunplitude is independent
of frequency within + 0.5 dh. The unit's
small size of 87h x 6% 7w x 10157d makes
it ideal for portable or field use, as well as

adding  convenience to the laboratory.
Waveforms, Jne, 333 Sixth Ave,, New
York 14, N.Y. G-6
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o Transictorized mMidget Recorder. Measur-
ing only 2%"h x7%”1x5%"d, and weigh-
ing less than five pounds, the Realistic
Model TR-730 plays and records at either
3% or 1% ips. It operates on low-cost self-
contained batteries, uses standard 3-in.
reels, and plays up to 60 minutes. A built-
in D'Arsonval-type VU meter shows both
recording level and the condition of the

New H. H. Scott
12 watt Stereo Amplifier drives
20 KLH Speakers at once! -

batteries. Three packs are provided for
microphone, external speaker, and for
headphones. A built-in p.m. speaker is used
for monitoring. The motor is driven by
eight regular penlight cells, while the am-
plifier is powered by a standard 9-volt bat-
tery available at all radio and eamera sup-
ply stores. Surprisingly low-priced, the
TR-730 is supplied with microphone, zip-
pered carrying bag with accessory pocket,
tape, and take-up reel. For full specifica-
tions write to Radio Shack Corp., 730
Commonwealth Ave., Boston 17, Mass. ’

G-

o Rek-O-Kut Portable Sound System.
Called the Rythmaster, this system has
particulanr application in teaching skills
which demand synchronized movement
such as dancing, typing, skating and the
like. The unit embodies Rek-O-Kut's
patented ‘vari-cone” drive assembly,
which permits playing speed to be varied
continuously from 25 to 100 rpm without
stopping the turntable. The complete unit

consists of the variable-speed turntable,
a 20-watt amplifier, and a portable dual
speaker set. The amplifier has separate
bass and treble controls, a separate nricro-
phone voluine control, and another indi-
vidual control for tuner and phonograph.
Frequency response is 20 to 20,000 cps. A
microphone can be used while records are
being played to superimpose instructions
over the music. Two 10-in. p.m. speakers
are custom built for high power and ex-
cellent fidelity. Sturdy plywood case is
covered with scuff-proof and washable
Pyroxtlin. For full technical specifications
write Rek-O-Kut Company, Inc., 38-19
108th St.,, Corona 68, N.Y. G-8

o Background Music Player. Engineered
primarily for use in background music
systems, the Model C-540 is a long-play
tape machine capable of playing up to 16
hours of unduplicated music, with indefi-
nite recycling. It is available for either
stereophonic or monophonic operation.
Ruggedly constructed and designed for
continuous unattended operation, the ma-
chine uses 14-in. reels which may be re-
wound in three minutes in either direc-
tion. Performance specifications at 33
ips: frequency response, virtually flat from
40 to 8000 cps; signal-to-noise ratio in
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H. H. SCOTT proudly intro-
duces the most powerful,
most versatile complete stereo
amplifier ever made. A recent
demonstration at KLH Re-
search and Development
Corp., Cambridge, Mass.,
proved the 272’s amazing ca-
pabilities, This powerful new
unit simultaneous.y drove 20
KLH Model Six speakers to
full room volume (with vir-
tually unmeasurable distor-
tion).

UNLIMITED VERSATILITY

The versatility of the 272 is
unmatehed. It has 25 separate
controls. Its advanced fea-
tures include such H. H. Scott
exclusives as: electronic Dy-
naural Rumble Suppressor®
which automatically removes
annoying turntable and rec-
ord-changer rumble without
audible loss of music; unique
Pick-Up Selector Switch;
separate Bass and Treble con-
trols on each channel; Center

Channel Output with front
panel control; massive output
transformers using EL34 out-
put tubes. Total weight 47
pounds. Power Rating: 36
watts per channel (IHFM
rating); 0.8% Total Har-

monic Distortion. $269.95.
Slightly higher West of Rockies.

Accessory Case Extra.

W L SCOTT

H. H. Scott Inc., Dept. A-7.
111 Powdermill Road, Maynard, Mass.
{0 Rush me your new 1960 Hi Fi Guide
and Catatog.

O Also include complete technical in-
formation on your powerful new 272
complete stereo amplifier,

NAME_ -
ADDRESS.

Citvy—_  STATE
Export: Telesco International, 36 W 40th
St., NY.C

* Covered by onc or more of the fol-
lowing patents: 2,606,971, 2,606,972,
2,606,973,




| Dynamic Air Coupling ...
; —

MINSTREL
...the remarkable _principle
that has made the

Minstrel the most

talked ahout speaker in its field...

LA SCALA

... has now heen improved and refined for

ILLA SCAILA

latest in 1. . Manufacturing Company’s superb
tine of Hi-Fi Speakers

Dynamic Air coupling, achieved
through the use of the patent.
ed “AIR TRANSFORMER,” is a
briltiant new development in
the science of sound. The AIR
TRANSFORMER not only matches
the impedance of the speaker
to the amplifier, but aiso
matches the impedance of the enclosure to the room.
The result is clear, smooth, undistorted response from 50 to 15,000 cps—*Sound {which} from such
a small speaker is hard to believe.”’~Audio Magazine. "*Music timbres reproduced with a high degree
of accuracy . . . excellent reproduction of the human voice—string tone and percussion very well handled
very few systems handle brasses and woodwinds with equal authority.” —High Fidelity. **Double
basses, drums, and even organ pedal audible with considerable authority throughout their musical
range." —Audiocraft,

Size: 9” x 9” x 16” wide; Power: 10 watts continuous RMS; Response: 50 to 15,000 cps; Efficiency: 7%
measured, with 3 octaves of white noise; Impedance: 4 ohms.

MINSTREL: hardwood finishes—walnut, mahogany, blond: $29.95,
LA SCALA: genuine hardwoods—walnut, mahogany, blond: $34.95.

'u*%mo/@w@ }. H. MFG. CO., INC.

Subsidiary of Industrial Electronic Hardware Corp.
121 Greene St., New York 12, N. Y,
Export: Roburn Agencies, 431 Greenwich St., N. Y. 13  Canada: Active Radio & TV, 58 Spadina Ave., Toronto
Circie 52A

The First Book of its Kind—No Other Like It!
SOUND in the THEATRE

by Harold Burris-Meyer and Vincent Mallory

othing like SOUND in the THEATRE
has ever been published. It is the first
book to set forth in authoritative detail what
you can do with sound by electronic control,
and how to do it whenever the source (singer,

rived systems and cquipment specifications.
Complete procedures are given for: Planning,
assembling, and testing sound control installa-
tions—Articulating sound control with other
elements of production—Rehearsals and per-

musician, speaker, etc.) and the audience are
present together. The book develops the re-
quirements for electronic sound control from

formances — Operation and maintenance of
sound control equipment.

THE AUTHORS

the necessities of the performance, the char-
acteristics of the audience (hearing and psy-
choacoustics), and the way sound is modified

by environment, hall, and scenery. Sound
sources are considered for their susceptibility

of control and need for it, and the many tech-
niques for applying clectronic sound control

\ are described and illustrated in thirty-two spe-
\ciﬁc problems. From these problems are de-

N\

RADIO
MAGAZINES, INC.
Dept. 2

Post Office Box 629
Mineola, New York

During the past thirty years, the authors have developed
the technigues of sound control in opera, open-air amphi-
theatres, theatres on Broadway, theatres on-the-road and
off-Broadway, in concert halls and night clubs, in Holly-
wood and in the laboratory. Some of their techniques are
used in broadcast and recording as well as in perform-
ances where an audience is present. From their laboratory
have come notably successful applications of sound con-
trol to psychological warfare’and psychological screening.

An.Invaluable reference an in-
dispensable guide tor anyane
working in the theatre.-a com-
plete technglogical thesaurus for
the engineer, architect, designer,
technician, student, and teacher
concerned with the reinfarcement
of seund and speech.

1 am enclosing my remittance for $10.00
Send my copy of
SOUND in the THEATRE posipaid.

{No C.O.D., all books sent postpaid in U.S.A. W
and possessions, Canada, and Mexico. x
Add 60c for Foreign orders.) IS
3
Nome =
Address \
ay Zone — Shate N

excess ot 50 db; wow and flutter, 0.3 per
cent rms. Other features of the C-540 in
clude three motors, two induction-tvpe for
reeling, and one hysteresis induction motor
for drive: mechanical fail-safe braking,
and a safety cut-off sensor to stop the
machine if the tape should accidentally
break or run out. Manufactured by Amer-
ican Concertone Division, \merican Elec-
tronics, Inc., 9449 W. Washington Bivd,
Culver City, Calif. G-9

e AR Accessory Tweeter. The \[l-3st con
sists of an AR 13-in. dome-type super
tweeter (the one used in the AR-3 speaker
system), combined with crossover net-
work, level control, and cabinet. It is de
signed primarily for use with the AR-2
speaker system——converting the AR-2 to
the equivalent of an All-2a—but can also

be used to extend the high-frequency range
of an AR-1. When connected directly
across an AR-1 or AR-2, the \AR-3st takes
over at 7500 ¢ps. On-axis response extends
to 20,000 cps+1.5 db. Dimensions are
5% x6% x1k¥% in. The unit may be used
either horizontally on top of the other
speaker, or vertieally alongside it. Acous-
tie Research, Inc., 24 Thorndike St.,, Cam-
bridge 41, Mass. G-10

NEW LITERATURE

o K. K. Scott, Inc, 111 Powdermill Road,
Maynard, Mass., announces publication of
two technical bulletins. one on the new
Scott 272 72-watt complete stereo ampli-
fier, the other on the Model 314 AM-FM
tuner. Complete specifications and techni-
cal information are included. In view of
the excellence of these units, it is sug-
gested that prospective buyers send for
both of these sheets before making a final



selection of the equipment they purchase.
Requests for copies should be directed to
1rept. 1. G-11

e The Astatic Corp., C'onneaut, Ohio, has
available a new 12-page catilog covering
jts entire line of microphones, Included in
the publication is information covering
applications and prices, atong with charts
showing typical frequency response char-
acteristics. The catalog also Hsts micro-
phone accessories such as stands, switch
and socket connectors, adaptors, and trans-
fermers. DPage size of the book is 8%"x
117 and it is punched for insertion in all
types of binders. Requests for copies
should specify Catalog M10. G-12

o Lectronics of City Line Center Inc., 7644
City Line Ave, P’hiladelphia 31, Pa., wil
mail on request a handsome four-page
folder giving full technical information
on the British-made SME tone wrm. A
pre ion-built device throughout, the SME
is available in two models, differing only
in tength, G-13

e Yardney Electric Corp., 10-50 Leonard
8t., New York City, N.Y,, manufacturer of
Silvercel (silver-zine) and Silead sitver-
ciidmium) hatteries, has available techni-
cal sheets on two new silver-zine batteries

the 1’-1517 and the 1’/N 5522, The P-1517
was designed for such applications as un-
derwater propulsion and aircraft etectron-
ics, while the I'/N 5522 was developed as
a power supply for guidance systems, tele-
metering, radio beacons, and strobe lights
in nose cones, Inta sheets for the two bat-

teries are designated 1’102 and PP104, re
spectively G-14
e Telectrcsonic Corporation, 35-18 37th

St., Long lsland City 1, N.Y,, is offering
its new 900 Series Tape Deck and DP'ream-
ptifi«r catalog. This attractive 20-page
booklet outlines the advantages of tape,
points out the features of tape decks
which make for consistent, high-quality
operiation with a minimum of complication
for the user, and deseribes the tive models
in the %00 Series with respect to head
arrangement and facilities. In addition, it
describes their complete line of preapli-
fiers for recording and playback, giving all
of their essential characteristics, and de-
scribes bases and cases used for mounting
these units. A complete price list is also
enclosed. G-15

SOUND SYSTEM

(from page 27)

on the hottom of the enclosure elose to
the tront. From the main power switch
the lines go to a ecenteal distribution
panel of outlets. As an additional pre-
caution, all components are individually
fused. A ground lead goes to a bus
equipped with taps so that each compo-
tent ean he properly grounded. Towards
the right hand side of the front panel
(faeing it) is a panel of indieator lights
which show when any component is ener-
gized.
The elements of the system are:
Speaker—University  Model
312
Tuner—Ilarmon Kardon
“CGuide™ (AM-
M)
Bogen-Lenko
Fico 20 Watt
Coneertone

Turntable
Amplifier-Preamp-
Tape Recorder
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see why everything
a tape recorder should do...

the new

UHER

Stereo Record 111
does best!

From the moment you hear its incomparable high fidelity performance—from the
instant you realize the wide range of capabilities the versatile controls put at your
command— you know that the Uher Stereo Record III is an exciting new experience
in stereo tape recording.
Here's what the Stereo Record 111 does . . . and why it does it best!
High Fidelity Performance, Unsurpassed—Broad 40 to 20,000 cps frequency re-
sponse; negligible wow and flutter 0.1% ; high -55 db signal-to-noise ratio and con-
stant speed hysteresis-synchronous motor assure the highest possible performance
standards.
Versatility, Unlimited—Sound-on-sound! Play back on one track, record on the other
—simultaneously. It plays either 2 or 4-track pre-recorded tape, 4-tracks of %2 mil
tape, on a 7-inch reel, played at 1% ips provide more than 17 hours of play. The
optional AKUSTOMAT automatically operates the tape transport only when voice or
program material reaches the microphone. The Stereo RecordIII is adaptable for
synchronizing-automatic slide projectors.
Flexibility, Unequalled — Fool-proof and jam-proof controls provide individual
adjustments of each channel: volume, tone, fade-in and fade-out, channel and
speaker selection. Fingertip control of pause, stop, rewind, fast rewind, forward, fast
forward, speed selections of 7%z, 3%, or 178 ips, and a recording safety lock. Has an
accurate digital cueing meter.
Monitoring facilities, plus dual recording level indicators, simplify making stereo or
mono recordings. High and low impedance inputs accommodate any type of program
source. Outputs for external speakers and for direct connection to external high
fidelity amplifiers are provided. Truly portable—weighs only 33 pounds. Complete
with 2 Dynamic High Impedance Microphones, Amplifiers, Speakers and Carrying
Case. $399.50
FAMOUS UHER UNIVERSAL — High fidelity perform-
ance—a most remarkable dictating/playback instru-
ment—3 speeds from 15/16 ips—voice activated—
automatic continuous playback. With Remote Control
Microphone, Carrying Case, Reel, Dust Cover.
$299.95 plus f.e.t.
Your dealer invites you to take the controls of the exciting Uher Stereo Record I11.

For further details write: Dept. A-7, WARREN J. WEISS ASSOCIATES
Sole U. S. Agents, 346 West 44th Street, New York 36, New York
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for the finest in high fidelity kits

ACROSOUND

These popular Acrosound kits are

simple and fast to asse

bring the newest ance-
into your home in a matter of

Best of all, Acrosound's e
to-build, reasonably priced hits save
you dollars!

ACRO’S PREAMPLIFIER

A new all feedback preamplifier with low
noise, 2 MV referred to phono input, high
gain, 60 DB phono and tape, and low distor-
tion, 0.15% IM for 1.5V out. Extra features
include individual bass and treble controls,
rumbie and scratch filters, phase switch, third
channel output, light matrix, and exclusive
Mic. Dub switch. Supplied with two low noise
7199 pentode/triode, two 7247 dual triode

tubes $69.50

ACRO’S ULTRA LINEAR Il AMPLIFIER
This famous 60 watt basic amplifier has long
been a favorite of discriminating audiophiles,
Acro perfected Ultra-Linear circuitry has been
combined with a unique feedback system to
provide an amplifier with unusually low dis-
tortion, superior feedback stability, and finest
transient performance. Construction time is
only two hours. Supplied with two EL-34 out-
put tubes, one 12AX7, one 12AU7, and G234

rectifier, $79.50

oy B L .'
0t ®
fYrit
ACRO’S STEREO 20-20 AMPLIFIER
A two channel sterea amplifier which provides
a full 18 watts in each channel, or a total of
36 watts of low distortion stereo in your lis
tening room. Distortion is only 1.5% IM at
18 watts per channel, 0.5% at 16 watts. Ex-
cellent square-wave and transient perform.
ance. Supplied with four EL-84/6BQ5 output
tubes, two 12AX7 driver tubes. Finest per-
formance and lowest price for a dual amplifier,

$69.50

write for information to:

ACRO PRODUCTS CO.
410 Shurs Lane, Phila. 28, Pa., Dept. AUD-7
Acro . ., the first name in audio!
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HAROLD LAWRENCE"

A Preview of the “Concert Of The Week”

BRAVE NEW PROGRAM, conceived hy

National Telefilm  Associates as a

musical companion to “The Play Of
The Week,” is seheduled to make its debhut
this coming fall. The producers of this
latest entey in the field of concert musie
on television hokl with the revolutionary
belief  that o gennine  vecital—nothing
more, nothing less—will attract and hold
a sizeable audienee.

Everything about “The Conecert Of The
Week,” as the program is called, runs
counter to existing theories and practices
regarding the presentation of music on free
television, Words today lave hecome to
the classical music teleeast what horses nre
to the Western, Only when o musieal pro
gram is narrated by a “personality” (does
it fit into the category of entertainment.
Among the concert musie rexplainers”
Leanard Bernstein is easily the king, R
move his spoken commentary, and the New
York Philharmonic telecasts would prob-
ably go the way of the now defunet Chicago
Symphony programs, which, despite superh
teehitieal production and the attraction of
snel names as Pritz Reiver and  Bruno
Wal failed to gain o firm place on the
television seene,

Even a “pops” coneert, with its naturally
broader appeal, conld not carn cnough rat
ings to survive, “The Firestone Houwr™ is a
case in point, In 1954 the program was
dropped by NBC, not beenuse it laeked
sponsorship—the client, in faet, paid for
time, talent, mund production—but heenuse
the time (Monday cvening) had become
too precions to the growing network, ABC
promptly signed the  Firestone program,

26 1. 9t 8t New York, N, Y,

but it too abandoned the show four vears
later when aceclerated billing transformed
Monday from a “throwaway” to u hoom
night. To bring up to date au old nxim,
“Time is (more) money.”

Musie-minus-talk has not heen banished
from television ; let us say rather that it is
seldom allowed to go ont alone at night.
Pure musie appears oeeasionally on variety
shows where un operatie aria or a move
ment of a violin concerto is sandwiched in
hetween comics and acrohats. The Spring
Fextival, an hour-long concert of light sym-
phonie musie, only serves to underseore the
meager representation of concert musie on
television,

Against this background of harsh TV
realities, N T, AVs projected series of ree
tals and chamber musie concerts might ap
pear foolhardy hecause of its limited seope
of sight and sound. In tering of visnal in
terest alone, the symphony orchestra proh
ably constitntes music's most potent sihjeet
for the television ecameras. The clectronic
exe can explore ranks of strings, catel th
glint of the brass, zoont in on o row of
French horns, or observe the timpanist as
he exceutes an intricate passage. The audio
portion of the teleenst, too, offers a rich
variety of timhres as well as o wide dy
namie range; but, in most instanees, the
signal is unhalaneed, poorly monitored, and
lacking true musical perspective.

“"The Coneert Of The Week,” an the other
hand, seldom will offer more than four mu
sicians, and generally only two, on eaeh
two-hour program, Apart from the inter
mission interview, condueted in the pro
verbial “green room,” no spoken words will
enhellish the program’s musical content, 1n
tact, the producers’ guiding prineiple is to

Television in the Recital Hall.
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recreate in every detail the shape and mood
of a music recital such as one would expeet
to attend at a legitimate concert hall,

The first "(‘oncert” was videotaped last
May in a former Broadway theatre now
oceupied by CIS. Joseph Szigeti and Leon
Pommers played sonatas by Prokofiev and
Brahms, and a sonatina by Schubert; in
addition, Szigeti performed Bach's Cha-
conne for unaccompanied violin, The stage
background was appropriately simple:
there were no sequined curtains, moving
spotlights, or “floating™ platforms. In def-
erence to the musically sophisticated awdi-
ence that filled the anditorium, the pair of
applause signs located in the proscenium
did not light up at the end of each picee.

The audience, incidentally, played a vital
role in the program. Its primary function
was to supply the element of realism: be-
fore the concert and during intermission,
the eameras observed people milling around
in the lobby, filing into the anditorium to
got to their seats, and responding in vary-
ing degrees to cach work. Onee the music
began, of course, attention focused exchu-
sively on the artists, just as we would—or
should—if we too were sitting in the au-
dience, More important than this visual
factor, however, is the unseen ecurrent of
excitenient that flows back and forth from
players to listeners when generated by an
inspiring performance, The burst of ap-
plause that greeted the concluding notes of
the Chaconne was like the hreak of a giant
wave, Similarly, one ean “hear” the still-
ness that settles over the audience when
it is totally absorbed in an expressive picee
of music,

When Joseph Szigeti stepped out on the
stage accompanied by Leon Pommers (aud
page tuner), he acknowledged the applause,
and then, spotting the single microphone
suspended above the apron, peered through
the strong lights in the dircction of the
control booth to confirm his exact position.
A brief tuning followed and the artists
launched into the first work of the pro-
gram—Prokofiev's Sonata in D. Four cam-
eras were utilized for the videotaping: two
in the wings, one in the center, and an-
other in the rear for distant shots. During
the afternoon, a stand-in  violinist of
Szigeti’s general height and build had per-
formed the recital for the benefit of the
cameramen, producers, and engineers, while
the director marked his scores for angles
and changes of shots,

There was one particular shot that
enught Szigeti unprepared. About a minunte
into the Scherzo movement of the Prokofiev
sonata, the center camera suddenly lunged
forward, its boom lowering simultaneously
for a close-up of the violinist's fingers. The
speed of the move even surprised some
people in the audience, and Szigeti, who
took one startled look at what he later de-
seribed as the “lion,” stopped playing alto-
gether, 1le quiekly regained his eomposure,
however, and began the movement once
again. Thanks to the versatility of the
medinm, the program’s sole mishap pre-
gented no difficulties; the interrupted take
would later he removed from the master
videotape,

It was elear sailing for the renutinder of
the program. except that Szigeti was hroil-
ing under the relentless glare of the tlood-

lights throughout the recital his head was
bathed in perspiration, streams of sweat
flowed down lhis forehead and coliceted on
the tip of his nose where it spattered on
to his Guarneri violin, making the instru-
ment glisten like the underbelly of a Chi-
nook salmon,

This writer watched the event first in a
monitor room and later in the theatre
itself. There was a marked difference be-
tween the “live” and reproduced sound. In
the auditorium, the acousties were dry and
intimate; on videotape, it scemed as if
Szigeti and Pommers were playing in Car-
negie Hall——without an audience. The sig-
nal apparently had been reverberated arti-
ficially; the resultant pickup might be
deseribed as an audio counterpart of the
“long shot.” This long shot never varied,
even when the cameras shifted in rapid sue-
cesgion from a distant view to an intense
close-up. When our eyes witness such a
ehange of shot and our ears fail to hear 2
corresponding ehange of perspective, we
are slightly disappointed. But if we are
coneerned with maintaining correet musi-
cal balanee, we would hardly be in favor
of manipulating levels to reflect every
eamera angle. At best, the producer must
compromise between reality and musieal
necessity. Perliaps the answer, in the case
of “The Coneert Of The Week,” would be
to strike a more satisfactory balance be-
twoeen “presence” amd reverheration.

No one expeets “The Concert Of The
Week” to rival the eowhoys and the pri-
vate eves, That such a program is possible
within the framework of comimereial tele-
vigion is in itsclf eause for jubliation. Z&

nsist on literal concert hall effects, But the
Mercury sound stitll is odd, strange, to my
ears and will be to other ears until its values
become familiar and expected, We learn how
to make use of the sound of varlous record-
ing techiniques simply by becoming accustomed
to them. Cleavly, many  Mercury customers
are already famillar with thils sound out
of Mipneapolls, which is far ren 1 from
a concert sound even though it was wded
in a concert hall with the orchestra in normal
poxitions on the stage,

The inner wor s of a Ntrauss orchestra
are always fascinating to hear at close range
and there is much to be enjoyed in these
two recordings, But the lack of a big per-
spective, of a romantieally distant over-all
view, makes the musical impact less dramatic
than Ntrauss envisjoned. borati's  impartial
and acceurate performanee leaves much  that
should he warm, or scorching hot, on a cool
and  lmpersonal plane instead. Not  much
musical poetry here.

2. Heavenly Choirs

Berlioz: Requiem. Leopold Simoneau;
New England Conservatory Chorus, Bos-
ton Symphony Orch., Munch.

RCA Victor LDS 6077 (2) stereo

This 1s one of the newest hatch of Norla
specinls, a “spectaeular” complete with faney
bookiet full of pasted-i ra color replo-
ductions, handsome  black-and-whites,  wide-
spaeed text commentary. Faney, and the sul-
ject s an casy one to illustrate via old
miasters, too,

Musieally, this Requiem comes a bit nearer
to  encompassing  the  impossible  slze  and
scope of the huge work than any previous
recording, The sterco is, atl in all, more ef-
fective, less zany, than the several earlier
valiant stereo attempts. You can't very well
reproduce the “Tuba Mirnm” as intended by
Berlioz, with four extra brass bands at the
four ecortters of the compass, Not on any
stereo system so far launched. But you can
give a noble impression of immensity  in
sound, to left and right, as an excellent sub-
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RECORD REVUE

(from page 435)

stitute, which 1s done here in Boston's Sym-
phony Iall—with all the seats taken out,
the chorus on stage, orchestra  distributed
over the tloor and the brass bands in the
side balaconies. Territtic,

The biggest technleal problem of all in this
massively cecentrie work is that of dynamic
range, made intentionally extreme by Berlioz
himself, It is most judiciously solved here,
for home listening. The soft parts, unilke
Westiinister's version, do not simply disap-
pear, down in the rumbie and serateh—they
ean be heard, The loud passages, millions of
times louder in  the flesh, are somehow
brought unobtrusively within  the practieal
dynamic range of stereo dise, Good job on
ReA's part—this is what 1 call good re
cording under trying elrcumstances. We reatly
20 progress in practien! recording technique,
as the stereo era goes forward.

The Berlioz muste is a Muneh specialty
and he is a part of French musice, himseif.
The aflinity is real, the performance there-
fore authoritative,

The senii-pro student-type chorus is an ex-
cellent cholee—with youthful purity and vigoer
but #t very necessary professional stmmnina
that can cope with the taxing music and
nuike some headway in sheer terms of volume
against  enormous  instrumental  odds, The
tenors in particular, are horribly taxed, solo
o their own, and come throngh heautifuliy.

The one soloist, tenor Ximoneau, is paurre-
Freneh In hils styling (out of Canada), and
here ix his nsual polgnant self, teetering on
the brink of seeming voeal disaster in the
very high passages and thereby adding pre
elsely the right nete of desperation to h's
musleal prayers ! Berlioz would have wept
with joy,

A ighty good spectacular, this albun,

*

Dvorak: Requiem, Op. 89. Stader, Wag-
ner, Haefliger, Borg; Tschechische Phil-
harmonice, Ancerl.
Deutsche Grammophon SLPM 138026/27
(2) stereo

This is an inspiring failure as a recording

tor home consumption, The piece is shng
too much removed from the reality of the
home Hving room and the steree londspeakers
to come through without hmmense assist from
the musical imagination,

1t is huge music, slow, heavy, very long, on
a massively large seale but remarkably undy
namic on the whaole, in spite of munerous
refatively violent passages, allegro. 1t would
he foollsh to say it is a bad work-——for it de-
on what you meau by bad. This is
Dyvornk  wanted and, presumably, it
(0 his times, his listeners. his performers.
are we to comphliin if the great vehicle
seems turgid and longwinded to us in our
Hvitg rooms?

Unhimaglnative recording in stereo adds an
extra burden. The orcehestral and choral forees
are drowned in & huge liveness, at a distance,
but the soloists are plonked right down close-
up, clean outside of the over-all picture.
‘hiy? st stereo a medium for bringing large
forces togethier uikler, so to speak, one acous
tie roof? No peint at all In this sort of
treatiment, for sueh a large and already
sprawling work.

If you like big Romantic pieces, if you go
for king-size Bruckner, Mahier, Delius, you'll
find plenty of genuine Dvorak in this pie
Itut it's not for the Twentieth century ma 5,
fedly. Our time's worth meney, double
here, it's better spent on music of  con-
ciseness, new or old,

9

3. Special

Purcell, The Gordian Knot Untied; Suites
No. 1 & 2. Pergolesi: Trio Sonata in G
Boyce: Symphony No. 8. Telemann. Trio
Sonata in C. Saidenberg Little Symphony,
Gotham Baroque Ensemble.

American Society SAS 1003 stereo
Handel: Double Concerto No. 3 for Two
Wind Choirs and Orch. Vivaldi: Flute
Concerto in D (“ll Ga:dellino”). Gemi-

niani: Concerto Grosso in C Minor, Op.
(Continued on page 63)
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Wafer-thin, the “440” Bi-Phonic Coupler

56

M
8w
:15:-
T 3=
[
uug
=g
~ &%
@ —_—
s

S

0

-

ry loudspeakers. In pla

which differs radically from ordina
it is a fine musical instrument...for, as

lin, i

10

bassv

mna

lement. As opposed to boxed

is the actual reproducing e

cai

“440"” reproduces the very deepest
ty, and its spacious project.

bass notes with concert clar

enclosures, the free-radiating

100
the

18N since

| performance.

igina
n speaker des

he or
i

Here —is the first new development

i

-~
By
2
2
=
o
ke
]
=
3
<
£
o
wn
O
£
S
St
=
-
]
s
<
n
Q
=]
]
o
=
3}

you
imagine

beginning of high fidelity.

?

Measures only 4Y2” deep; 24” high and 18” wide.

lListen—to the remarkable “440” Bi-Phonic Coupler at your Hi Fi dealer.

For complete details and technical information, write for brochure B-70

¢

ADVANCED ACOUSTICS CORP., 67 East Centre Street, Nutley 10, N. J.

A subsidiary of Electronic Research Associates, Inc., Cedar Grove, N. J.

AUDIOMAN NO. 10

Proving once again that a single man has certain advantages in pur-
suit of his hobby, Curtis H. McDonnell joins the ranks of Audiomen,

HILE THE APPEARANCE of the living
w room at the hottom of this page may

not give the viewer the impression
that it is in a houschold which does not
have the ninistrations of a housewife, it
must be agreed that it does make provision
for a goodly amount of hi-fi cquipment that
might not he so well received if there were
a woman in the house. Dr. MeDonnell is, as
indicated by his list of equipment, an avid
audio hobbist in his spare time—in his
working hours he is n urologist iu the city
of Saeramento, Califonria,

Along the right wall in his living room,
Dr. MeDonnell has grouped a Fisher Series
80 tuner and a 400-C master stereo control
which feeds two Melutosh 30.watt ampli-
fiers; a Thorens CD43N changer and a
Rek-O-Kut  LP30 turntable, the latter
equipped with a Piekering arm, whieh is
used with an ESL (-60 mono pickup and
a Pickering 371 for stereo; and n Viking
75 tape deck with an RP61 amplifier pro-
vides for sterco and mono playback awl for
mono recording, The sound emunates from
two JBL “Bel Aire” D42020 speakers lo-
cated on the bookshelves at the two sides
of the fireplace.

The entire system is huilt into the “musie
ceuter” cabinet, which provides plenty of
space for his collection of some 300 [P,
25 stereo records, 15300 78's, and 25 tapes,
along with ome 45. Rather an imposing
group, it would scem, though we ean't help
but wonder why there is only one of the
43's.

In the tradition of all Audiomen, Dr,
MeDonnell is  constamtly consulted Iy
friends, neighbors, and relatives for some
professional guidauce in the planning and
selection of their high fidelity eomponents,
aud he has actually helped plan and install
several complete systems, in addition to
providing practical advice to many others
of his friends.

Dr. MeDonnell has been a subseriber
to Aupio for over eleven years—which
makes him praetically a charter subseriber
—and he particularly enjoys articles which
are not “too technigal.” Aside from being

a music lover, he admits to being a hobby-
ist and an enthusiast continuously over the
past twenty years. He values his collection
of records equipment at $7500, not count-
ing “junked equipment.”

His other activities inelude gardening
and cooking—the latter a natural result of
his being an admitted gourmet and wine-
lover (which is a good idea if you live in
Sacramento)—he also enjoys oceasional
golf, boating, and fishing, He attends con-
certs, opera, and plays as often as able,
usually about once a month, and he is ae-
tive in Rotary Club work and other com-
munity aetivities,

We are pleased to weleome Dr, MeDonnell
te the growing membership of Andiomen,
and he now becomes a Life Subseriber with
our compliments, y: 4
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LETTERS

(from page 6)

entirely eliminated since -the sound seems
to emanate from somewhere between the
center speaker and each of the two out-
board speakers.

J. PUSHKIN,

IHempstead, N. Y.
(Seems to provide an intercsting effect on
sterco, though it isx mot true sterco. It
would be an ideal way of covering the long
wall of a large room, even though one half
of the room would have “stereo reverse.”
1f all the three speakers were alike, and in
proper phase, the sound would have to ap-
pear to be coming from the center speaker
if heard from the middle on monophonic
malerial.  With differing speakers, the
spread is excellent. Eb.)

AUDIO ETC

(from page 14)

machine area too, perhaps, as a “record
player” that can do better than a changer
for a price well below that of the com-
plete tape recorder.

This last home-machine gambit, T'll ad-
mit, is perhaps more dubious and maybe
I shouldn’t mention it. The tape player 1
have in mind is basically a hi-fi compo-
nent, to promote better component hi-fi
from tape at a new and reasonable cost.
Tape in rcel-to-recl form is basically a
component medium itself.

It seems likely that if and when the
cartridge tape record gets a start it will
move into the mass market. As already dis-
cussed here, that is its big potentiality, If
there are to be mass-type home tape play-
ers, then they will probably be in eart-
ridge form. Reel-to-reel stands its best
chance in component hi-fi, and it is there
that the tape player is really a vital need
if tape in this form is to take its place as
a part of the hi-fi system.

As far as my own feeling about tape
playing is econcerned, there isn’t the slight-
est doubt that 1 will keep mostly away
from tape records until 1 have a tape
player for them—not a recorder. 1 keep
my recorders for other uses. 1 don’t want
them cluttering things up as part of my
record playing system. I really need a sim-
ple tape player of solid quality. So do you.

TAPE GUIDE

(from page 31)

x|

away from these magnets. In another
form of permanent magnet erase head, a
single magnet runs diagonally from the
lower to the upper edge of the track,
thus subjecting each particle on the track
to a magnetice field which is changing in
polarity and strength.

Permanent magnet heads generally do
not erase as well as electromagnetic
heads, and they tend to leave noise on
the tape. Orientation of the head with
respeet to the tape is eritical. The head
must be automatieally moved away from
the tape when the recorder is in the play-
back mode. Hence the permanent mag-
net head is seldom used. E
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microprecision

in dynamic and static balance, in
control and regularity of speed, in
cueing accuracy, and in quality of
reproduction in mono or stereo.
Each EMT 940 Studio Turntable
has its own complete laboratory
checkout sheet showing its near-
perfect ideals in every mechanical
and electrical characteristic . . .
Built-in strobe, 4 speeds, instant
start-and-stop, kid-glove mechani-
cal placement of stylus, hairline
control of stylus force, and many
other refinements in this econom-
ical version of the world-standard
EMT 927/930. Literature on re-
quest. Electronic Applications,
Inc., Stamford, Connecticut.

Circle 57A

FEATURES :

#+Can receive stereophonic broadcasts of both
AM-AM and AM-FM independently at the
some time and facilitates reception of any
kind of brocdcasts—AM, SW,FM.

#By pushing the “presence switch”, it can re-
produce powerful low sound which has
hitherto not been possible.

+Easy to see "glomour mogic eye" is equipped
for tuning indicotion.

#By only changing the mode switch, output of
os much as 1 SW-15W for stereo and 30W for
ordinary broodcast can be obtained.

#A highest closs versotile "mommoth’ amplifier
that can also be used os a crossover 3500¢/s
channel amplifier,

SANSUI

ELECTRIC CO,,

460, Izumi.cho, Suginami-ku, Tokyo, Japan

STEREO AMP.

SM-30 (OUTPUT 15W-15W)

SPECIFICATIONS :

4-germanium diodes, 23 tubes 6BQS5p.p.x2

Maximum Power Output: 15W-15W

Frequency Characteristics 1 40 c/s~70K
c/s, within -1db (at 10W output)

Distortion : 1% at 14W output

Gain (Input for TOW output )3

TAPE .. .1.23mv MAG ....3.17mV
MIC ....1.34mV X-TAL .... S4mV
AUX ....74mV

Frequency Response 3
88~108Mc/s for FM
535Kc/s~1605Kc /s x 2 for MW
3.5Mc /s~ 10Mc/s for SW

LTD.

Circle 578
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NEW!
No. 120

THE 4th AUDIO ANTHOLOGY

No. 115
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$2.95 Postpaid

This is the biggest Audio Anthology ever!
Contains 2 wealth of essential high fidelity
know-how in 144 pages of complete arti-

cles by world-famous authors.
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A convenient service to AUDIO
readers. Order your books
leisurely by mail—save time and
travel, we pay the postage.

McPROUD HIGH FIDELITY OMNIBOOK
Prepared and edited by C. G. McProud,

publisher of Audio and noted authority
and pioneer in the field of high fidelity.
Contains a wealth of ideas, how to’s,
what to’s and when 1o’s,
plainly that both engineer and layman
its valuable context.

can appreciate

Covers planning, problems with decora-
tion, cabinets and building hi-fi furni-
ture. A perfect guide. $2.50 Postpaid.

HANDBOOK OF SOUND REPRODUCTION No. 110

by Edgar M. Vilichur

Right up to date, a complete course on
sound reproduction. Covers everything
from the basic elements to individual

chapters of each of

written so

the important

components of a high fidelity system.

Regularly $6.50...offered for a limited

time at only $3.75.

SPECIAU You pay only $2.75 for this

book when you order it with any other book on this page.
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“the best of AUDIO ** No. 124

A new compendium of AUDIO knowledge.

Here is a collection of the best of AUDIO—The AUDIOclinic
by Joseph Giovanelli...noted audio engineer and the original
high fidelity answer-man—EQUIPMENT PROFILES cdited by
C. G. McProud...Editor of AUDIO. Here is a wealth of hi-fi
and audio information. Answers to the most important issues
in high fidelity and a valuable reference on the performance of
leading makes of high fidelity components. Volume I $2.00

NEW! Greatest Reference Work on Audio & Hi Fi  No. 123

"The AUD'O cy‘lopediu"by Howard M. Tremaine

Up to the minute, including stereo! * 1280 pages
* 3400 topics

® 1600 illustrations

Here is one single volume with the most comprehensive cov-
erage of every phase of audio. Concise, accurate explanations
of all audio and hi fi subjects. More than 7 years in prepara-
tion—the most authoritative encyclopedic work with a unique
quick reference system for instant answers to any question. A
vital complete reference book for every audio engineer, tech-
nician, and serious audiophile. $19:95

No. 112
TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler
A complete book on home recording by the author of
High Fidelity Simplified. Easy to read and learn the
techniques required for professional results with home
recorders. Covers room acoustics, microphone tech-
niques, sound effects, editing and splicing, etc. Invali-
able to recording enthusiasts. Hard Gover $3.95. Paper
Cover $2.95 Postpaid.

You save 55% with this combination of valuable
audio and high fidelity books. The Handbook of
Sound Reproduction ($6.50); the best of AUDIO
$2.00); Tape Recorders & Tape Recording ($2.95

TOTAL VALUE OF ALL THREE $11.45
Your cost ONLY $5.00 POSTPAID
This offer expires July 31, 1960

Good only on direct order to publisker
ORDER #0567

JULY
SPECIAL!
SAVE
$6.45

AUDIO Bookshelf ]
RADIO MAGAZINES, INC., Dept. 67

P.O.Box 629, Mineola, New York

Please send me the books I have circled below. I am enclosing the

full remittance of $.......

All US.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders
(sent at buyer’s risk).

BOOKS: 110 112 115 120 123 124 0s67
NAME ADDRESS
CiTY ZONE STATE



SILICON DIODE IN AUDIO EQUIPMENT

diodes unless wasteful voltage dropping
resistors or chokes are added, and the
penalty of somewhat poorer regulation
is aecepted, Of conrse there are many
ways to mount diodes, and only the lay-
ont requirements coutrol the method, for
hieat 1s no problem at audio power levels.

Diode Reguiators

There is a form of silicon diode that
ean have valuable application in andio
cireuitry, and that is the Zener diode.
These are silicon diodes with a some-
what different inverse voltage charac-
tevistic that wakes them excellent voltage
regulators,

Referving to Fig., H, as an inverse
voltage is applied to a Zener diode,
there is a point where diode curvent will
inerease a great deal with a minute
voltage inerease. This is the Zener, or
regulating point, Of course the maxi-
nnon current must be Hmited. Zener
diodes operate like gas regulator tubes,
but usually at a lower voltage and higher
current. They are small units like reeti-
fiers. and way be connected in series tor
higher voltage regulation,

Fignre 6 illustrates a simple and ae-
curate d.e. voltage standard for shop
use, An International  Reetitier MZ27
Zener Diode was used. Its individoal
calibration chart, furnished  with  the
diode, indicated regulation at 28 volts
with 8 ma through the diode, Resistanee
R was seleeted to give the 8 ma with the
diode shorted out. A wire-wound resistor
was used for satety and stability., At
ambient shop temperatures, the unit is
simply turned on and meters are checked
at the outpat. International Reetifier
Corp. publishes an Engineering Hand-
book that covers the field quite thor-
oughly.

New Equipment Design

Now that we have covered many as-
peets of silicon diode power supplies,
let us design a supply for a new amplhi-
fier.

The recently annonnced General Elee-
tric Company’s 7189\ output pentode
seets worth a trial. The output tube is
similar to the popular ELS4, but G.E.
has used a new heat-conductive lami-
nated plate (anode) naterial, and has
used all the spare base pins to aect as
heat sinks for the grids and plate. The
tube will stand 440 volts on the plate.
The sereen will take 400 volts, or even
415 volts with a tapped screen arranee-
ment. The rated voltages will give an
ontput of 20 to 25 watts, which should
be about right for most systems.

The popular Mulard  ecireuit,
siderably modified through long experi-

“on-
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(from page 22

went, is extremely satisfactory, and was
chosen. The old Ampex front end, the
low-phase-shift 3879, needs about 210
volts for distortion. The long-
tailed-pair splitter using a 6CG7 in
high-load operation requires 300 volts,
The two first stages draw about 4 ma.
The 5879 can be, and usually is, a very
good tube, but there is an occasional
variable that can be very bad, but these
“sports” seen less frequent lately.,

Depending on the operating  wode,
class B or AB, the 7189A push-pull pair
will deaw from 15 to 80 ma at zero sig-
nal, and about 125 ma at full drive. Thus
a total power supply drain of 150 a
at steady peak drive will suffice for a
uotophonie amplifier,

To allow a smalt-safety factor. a B
plus of 390 volts at zero signal seemed
about right. So if there were no power
transtformer and reetifier diode losses at
zoro signal, and if we didn’t have to
draw some eurrent, the secondary volt-
age for a full wave center-tapped supply
wonld he 390/1.414, or 275 volts on each
side of ground for a center-tapped sup-
ply. The transtormer would obviously
have to supply a bit more than 275-
0-275 volts, but just how much more was
the question,

A 400-0-400 volt power transformer
was available for tests. The primary was
fed through a 10-ampere Variace to al-
low exploration ef+"secondary  voltage
level. Silicon diodes were temporarily
connected, a 30-30 uf, 500-volt eapacitor
was paralleled for 60 nf and was placed
across the output. An 80-ma load at
390 v. de. would be: 39,000/8 =4875
ohus, so a string of power resistors was
wired to make the test load 5000 ohms,
and the experimental supply was fired
up. The desired 390 v, d.c. was obtained
with 288 volts a.e. on each side of the
center tap. A Triad R66BC transformer
would fill the bill, as it is rated at 290-
0-290 at 270 ma., furnishes 6.3 v, a.e.
at 10 amps, and has a 3-volt 3-amp
winding which is not necessary with
silicon diodes. The  transtormer wonkd
require a rather large rectangular chas-
sis cut-out, but alnminum is easily eut
and tiled.

The center-tapped full-wave supply
was sclected, as the amplifier was to he
packaged in a California Chassis LTC
469, and space, espeeially height, was
controlling. The output transformer se-
leeted  was  a Dynaeco A410,  which
matches the 7189A% required 8000-ohm
load, and will give 25 watts at low dis-
tortion.

Now for There are real ad-
vantages to be gained in fixed-bias class
AB operation, and accurate bias voltage
assures consistent operation. An Inter-

lowest

hias,

national Reetifier Corp. MZI8 (1N1515)
Zener diode could be arranged to regu.
late the negative hias voltage to a bal-
ancing network, A bread-board test in-
dieated that the desired negative 14 volts
would hold without. variation as the a.c.
supply varied tfrom 80 to 130 volts, so
here was stability, A Triad FI3X trans-
former has its 6.3 volt winding con-
neeted to the 6.3-volt filament supply
of the amplifier. The secondary high
voltage is rectified with a Sarkes Tarzian
Fd—another tiny silicon diode unit—
and is filtered and fed to the regulating
resistor and Zener diode, Ry was seleeted
to give the required — 14 volts, and
H000 ohms proved corveet with a 19.5-
volt regulated souvee,

The amplitier is shown in Figs. 7 and
S and the cireuit is shown in Fig, 9. The
measured results were:

Power at elipping 22 watts
I.M. distortion at 20

witts 0.6 per cent
1.M. distortion at 5

wiatts under 0.1 per cent

390 v, de
382 v, de

B plus at zero signal

B plus at 20 watts

Output tube 1 at zero
signal 80 na
(0.4V at test points)

Input signal tfor 20-

watt output 0.6 v, de

This amplitier has operated daily for
a number of months, Periodie measure-
ments have been identical to the initial
tests, indicating a very stable design.
TISOA  tub:s operate quite hot, and
proper ventilation is required.

This eireuit is an adaptation of that
deseribed by the author in the Mareh,
1959, issue of Avmo, and that article
covers component and ecircuit eonsidera-
tions that can be applied to this smaller
unit. The 6CG7 may be replaced with
a 12AU7/KC0S2 with excellent results.

The Triad R93A power transformer
can be conmected to supply the proper
doubler voltage for a stereo pair of the
amplitier cirenits, and will handle them
at full power. In this case the optional
stereo-decoupling of Fig. 4 has proved
satisfactory.

Diode failure is possible, although
theoretically it should be extremely rare.
Out of sixty diodes in varions cirenits
the author has experienced one failure,
and this after 350 hours of operatiou.
The diode was hot, and found to have
100 ohws resistance in both directions.
Its mate in one doubler leg continues to
operate properly. Other diodes in dou-
bler and center-tapped supplies and as
bias rectitiers have given complete satis-
faction, Improved manufacturing meth-
ods, ineluding diffused junctions, will
make diodes more reliable. Theoretically,
at least, they should last for years, 2
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JAII AND ALL THAT

(from page 49)

Mavurice Chevalier: Toujours Maurice
RCA Comden CAL579

Thank Heaven For Mavurice Chevalier!
RCA Victor LPM2076

Because on side of the lower-priced Camden
reissue is sung in French and favors the music
hall stage rather than Ilollywood, it earus
top billing here. Fhree numbers date from
1947, the year Chevalier brought his “One
Man Show” to New York. The remaining three
were recorded in 1930 for export to France,
and include a version released in America for
the first time of Paris, Je 1"aime D’amour.
Now if only some adventurous company wonkl
only import a slew of the vintage sides
Chevailer made prior to his first visit to this
country in 1928, MGM ecertainly profited
enough from “Gigi” to take the risk,

Most of the hit songs fromn the star's early
seven-year Hollywood streteh are listed on the
Vietor LI’ and the reverse Camden side, RCA's
apologies for the sound guality on both are
really unnecessary. Chevalier enjoys the dis-
tinetion, along with such popular favorites as
Sir llarry Launder, Enrico Caruxo, and Louls
Armstroug, of being phrenogenie under any
conditions.

Brownie McGhee and Sonny Terry: Down
Home Blues

Prestige Bluesvile 1002

Lightin’ Hopkins: Autobiography In Blues

Tradition TLP1040

Althiouzh partners for nearly twenty years,
Brownie MeGhee and Sonny Terry only re-
cently began to place thelr songs on records
with sonics to do them justlee. Long experi-
ence before all sorts of auwdiences has made
them more pollshed performers than the aver-
age blues ginger, and each number ix a care-
fully sifted compoxite of older verstons. Still,
the basie pulxe of the blues is never forgotten,
amd they form a team unigue in the field,
Thlx installment Ineludes Terry's daxhing har-
monlen chaxe on For Hunt, I'm Prison Bound,
and Freight Train. Sound of America, which
last yeur programmed the pair in stereo on
Janux, handled the production and the engi-
neering is by Rudy Van Gelder,

Lightin® Hopkinx continues his saga at the
urging of Mack MeCormick, pausing hetween
personalized reworkings of traditional tunes
to deliver episodes from life as he findx 1t in
Texas and other Southwestern polnts, In less
time than it takes to get his guitar in poxsi-
tlon, Hopkins can turn a plain everyday hap-
pening into a song. Those winning approval
become part of his repertolre, though adidi-
tions are apt to be made at any time to such
themes as 8o Long Baby, That Gambling Lifc,
and Short Haired Woman, Whether or not
Hopkins is the best blues singer around s of
small import when compared to an inventive-
ness which makes each of hix stories true
and alive,

Buddy Tate: Tate’s Date
Prestige-Swingville 2003

Prestige addx another new division with this
release and no better jnzz series are to he
found than those lurking under the Swings-
ville nand RBluesville libels. The records also
are often coneealed In stores where deaters
muy have them placed on the shelves alpha-
betically, or at the begining, middle or end
of the parent Prestige Hne, Al those issued
so far are well worth tracking down under
any name,

Although the label is alined at mainstream-
era and admirers of oller musicinns, few juzz
fans of any persnasion ean afford to lgnore
Buddy Tate's new offering. It 15 easily the best
made by the former Basie teneor-sax player
since erities located him at Harlem's Celeb-
rity Club, Now that the first flurry of excite-
ment is over, the leader hax happily settled
down and puts the band through its paces
just as he does at the club. One lone conees-

sion to working in a studio is the drafting of
Wendell Marshall, bass, and drummer Osie
Johnson, The arrangements are by the hand's
planist., Sadik 1llakim, and tromhbonist Eli
Robinson, with a couple from Dickie Wells,
All are likely to prove irresistible to dancers,
while many listeners willl experience a flood
of pleasant memories at the band’s sound,

Red Garland At The Prelude
Prestige 7170
Duke Pearson: Profile
Blue Note 4022

The average L.I> hoaxts one or two features
which usually can he polnted out in the space
of a puragraph or o, Once in a while one so
outstanding over-nll comes along as to defy
such treatnent. 1t could he said that the Pre-
lIude audience helps Red Garland to relax, but
the planist ix alwayx just ax mueh at eaxe in
a studlo. The einb atmosphere 1x nonetheless
enjoyable, and a fine recording ensures the
listener a cholee seat with all the comforts
of home. Garland slips an original blues in
among a bewildering array of goodies, while
coliorts Jimmy Rowser, on baxs, and druninmer
Specs Wright never get in his way. After hav-
ing gone that far, it would take a detailed
analyxis to arrive at the same decision—-unre-
gervedly recommended,

Duke I'earson proves to be a supremeiy
1yric planist, although his debut program alio
turns ont to be somewhat bafling, A young
newcomer from Atlanta, he seems intent on
achiieving the stature and independence of a
Garland without having decided quite how to
go about it. On twe original works, he makes
a determined bid for the admiration of Jazz
aficionados amt fellow musicians, winning
polnts by a wide margin with Gate City Bluea,
and Twa Mile Run, Five standurds are almed
at the large audlence which has epened its
collective pocketbook to Ahmad Jamal, Pear-
son net only plays consl abhly more piano,
but ix also more persnas to my ears than
Jamal. Gene Faylor provides a basg line as
richly melodie as Israel Croshy's on Witeh-
craft, Black Coffee, and I'm ilad There Is
You. Drummer Npecs Wright lays down an
exotie uekground on T'aboa. Some smart man-
agerial genius ig lHkely to declde Pearson's
future course, This may be the ouly chance to
discover him before that happens.

Harold Land: The Fox
Hifijazz J612
Clifford Brown: Jazz Immortal
Pacific Jazz PJ3

Despite the absence of Max Roach, both
dates contain spirited evidence of the drum-
mer's leadership and recall memories of the
not-too-remote heyday of hils Quintet, ITarold
Land, who partnered the late Clifford Brown
while with Roach, regides now in Los Angeles
and still keeps the flame of thelr association
alive. Gatheredd about him are four kindred
souls, two of whom are making recorded de-
buts., Dupree Bolton, the newcomer on trum-
pet, is technleally fluent and bears a marked
resemblance to Brown, appropriately enough,
in the vital drive of his playing. The test of
fiis ballad style must wait antil later, how-
ever, as the wily lope of the title tune setx
the tone of the session, Ilerbie Lewis, another
youngster on bass, I8 teamed with the sea
soned Frank Butler, a drummer who makes
every crisp aeccent mean somethlng, The re-
cording balance i8 a real treat for anyone
who likes to know drums are being handled
with restraint and stif hear them, Besides
leading the pack on tenor sax, Land shares
writing lhonors with veteran pianist Flmo
1lope. Most noteworthy Is the construction of
a tune dedicated to Little Chris.

CHfford Brown, while vixitlng the West
Coast with Land and Roach In 1954, made
one of the last of hls studio appearances away
from the regular group. To showease his trum-
pet style, Jack Montrose wrote arrangements
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for a septet featuring Zoot Sims, Bob Gordon,
Stu Williamson, Russ Freeman, and Shelly
Manne. As they present Brown in a different
context less than two years hefore his death,
the performances assume new valtue today and
four of his originals are inctuded in the ve-
issue,

Thelonious Monk: Work!
Prestige 7169

Gigi Gryce: Nica’s Tempo
Savoy MG12137

Now that Thelonious Monk LI"'s are selling
to un ever-widening audience, some of his per-
formances which were so bravely released sev-
eral years ago are being restored to cirenla-
tion, The Prestige reissue includes a quintet

version of Friday The Thirteenth, nlong with

a vivid deseription of the factors which con- |

tributed to the tltle. Monk's piano 1s alxo
heard in a trio, where he I8 joined by Percy
Ileath and Art Blakey on two originals, and
in a quartet headed hy Sonny Reollins.

Gigi Gryce directs two groups for Savoy,
employing Monk in a quartet and playing
three of his originals, The spark of spon-
taneity is alive throughout, and the alto sax-
ist contributes the title tune, On the reverse
shde, Gryce is involved in an ambitious dupli-
cation of the sound of the Miles bavis group
of 1949, Ernexstine Anderson sings Social Call,
prior to the European visit which extablished
her reputation. Each album is worth investi-
gating, elther for works not recorded again
or bhecause Munk unever repeats himself in
quite the same way. x

RIBBON MICROPHONE

(from page 25)

ences produced aeross the ribbon sur-
faces hy the pole pieces, hut is negligible
compared to the much larger pressure
differences produeed by the pole picces
at higher frequencies. The natural ten-
dency for the high frequencies to fall off
as the distance d approaches a half

acoustic impedanee of the holes in the
fluted upper part of the case having a
preferred value. The frequeney response
of this microphone is given in Fig. 7.
The total harmonie distortion has a
maximum value of less than 0.1 per cent
for the vast majority of frequencies and
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[ L | [ 11 wave sound inci-
| IR T | [ dent at 0 deg.
- | . ay
e i £
L | i I 1 L1l
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wavelength is eompensated by a broad
resonant ecavity gain due to the pole
picee chamfer and also by a standing
wave reflection gain due to the spaeing
of the ease from the ribbon plane, the

sound levels normally encountered in
operation.

Acknowledgments are due to Messrs.
Standard Telephones and Cables, Ltd.,,
for permission to publish this artiele.
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LIGHT LISTENING

(from

Lehar: The Merry Widow

Angel S 35816

Lehar: The Merry Widow

Vox STVX 421.400

Angel's latest recording of the most bopu-
lar operetta of the past fifty-five years pre
sents a Sadler's Wells Theatre production in a
branhd new kEnglish version, The Vox record
ing is a new pressing of a traditional Viennese
performance that first came out on two-track
stereo tape some years ago. Those who rate
this show on its melodie content won't insist
on a transiation of the dated libretto. The
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words tend to get underfoot. With judicious
treble  reduection, the more distantly-miked
Viennese cast can be reproduced in acceptable
sound, The orchestras are equally competent
but .Angel’'s newer sound js especially wel-
come when the chorus enters.

Dance Along With Russ Morgan

Everest SDBR 1083
Let's Dance Awhile to the Griff Williams
Style Mercury SR 60173

The sweet hands for dancers seem to go on
forever, Both of these outfits cater to the ma-
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ture eustomer who likes his mnsle on the
folksy side. Ruxs Morgan has the advantage
of Everest's 35-mwm magnetic film recording
technique but he certainly doesn't need ail of
that reverberation at full volume, The Griff
Willinms band continnes smoothiy denpite the
loss of fts leader about a year ago, Mercury
glves it the same elaborate treatment aceorded
David Carrell and Richard Hayman,

MONOPHONIC

A Thurber Carnival: Original Braadway
Cast Columbia KOL 5500

The special world of James Thurber is a
product of drawings and words, Early this
year. an anthology of hix material reached
Broadway in the form of a revue called “A
Thurber Carnival.,” Portions of this quietly
hilarions preduction have been brought to ree.
ords by Columbia, Thurber fans, listening to
this dise, will find it emsier to visualize the
drawn characters than they would in attend-
ing the show. Kince the cast has been selected
With eare and inslght, the ear is free to con-
centrate on the unique turn of phrase that is
the trademark of ane of the most poiished
humorists of our generation. There are ne
in the revue but bon Eliott's poised
Jnzz quartet hax been engaged to set the moad,
The record’s opening episode catches  four
couplex dancing. They stop every few seconds
for fragments of conversation that demon
strate how sharp a weapon the cliche ean he
in Thurber's hands, Tom Ewell impersonates
the aunthor in a reading of The Night the
Bed Fell and Memorial to a Dug. He is under-
standably waspish in a =keteh dealing with
a lengthy and frustratlng exchange of letters
between the author and several echelons at
the office of his publisher. Also fucluded is
the famous story of the !'micorn in the ar.
den. the brief Little Girl and the Wolf and
the yarn about the mermaid in Caxouls aof the
Keys. In this refease, Columbia has a worthy
companion to its ather example of mature wit
in recent theatre annals—Mark Twain To-
night,"

Bye Bye Birdie: Original Braadway Cast
Columbia KOL 5510

Competition among the leading labels s a
rugged affair these days when the recording
rights to a hit wuxleal are being assigned.
(In those eases where a disc firm puts noney
into & show, recording privilege then hecomes
part of the deal.) “liye Bye Birdie,” one of
latest hits on Broadway, undoubtedly aroused
very little interext within the inner circles of
RCA Vietor. The central character in the
show, Conrad Birdie, happens to be a head-
long take-oft on their rock and roll star—Elvis
P'resley. It in a safe guess that Columbin's
staff, for that reason alone, derived somewhat
more than average pleasure in transferring
the shiow to records. Even the technical crew
ot in on the fun during the recording sex-
sion. When Dick Gautler. as Conrad Rirdie,
launches his first rock and roll song Honextly
Nincere they throw in three times the reverb
anyone hax dared to use on the voice and
kuitar of such artistes. Muste nnd lyries by
Charles Rtrouse and Lee Adams have Just the
right degree of tartness in commenting on the
antles of Birdie’s managers and teenage fans.
One of the pleasant surprisex in the album is
the unhiackneyed job turned in by Elliott Law.
renee’s pit band,

Swing Again
Capitol T 1386

Capitol has set up a separate label to han-
dle reissues called the Star Line, and one of
its first releases Ix this collection of top swing
arrangements aecumulated in its vanlis by
Les  Brown, Benny Goodman, tlen Gray,
Woundy Herman, lHarry James, and Stan Ken-
ton. Updated pressings offer a erispness and
elarity that wasn't there when the records
first came ont. We're all familiar with reis
sues on other labels that present
on pressings cheaper than those of the
relea. but these are full grade in every re-
speet. The new masters prove beyond a doubt
that Capitol’s studio work was a few years
ahead of its time when these sessions were
first recorded. =
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RECORD REVUE

(from page 55)

2, No. 2. Saidenberg Little Symphony,
Samuel Baron, flute.
Am. Society SAS 1001 stereo

These recordings have given mie considerable
amguish ;. the music upon them is priceless
and in my favorite sphere, the project is a
noble one in bhoth eases, but I ean’t stand
the playing,

That’s where the trouble eomes, Wh
saidenberg can well ¢laim ta be an
praponent of Baroque musie, lle isx hardly
rushing in at this point te capitatize on the
current preference. I ean't tell, in Hatening,
which aspects of the music are attribntable
to Iim and which to the Gotham Ensemble

-they o Aachieve a commendable unity of
approach, generally speakimg, AlL T oean say
Is that these performances, speaking gen
erully, violate my sense of Barogque siyle in
very fundamental ways,

The slow movements drag, the end cadences
are slowed down throwghout in an anachronis
tle style out of an earlier and fuzzier concept
of this now  wetl-known  music, the  fuster
movettents have a pecutiar choppiness that I
tind very objectionable—ind recognize ax a
too-famitinr  phenomenon in  certain playing
ciretes,

There isx that tell-take pounding rhythm,
that iack of phraxing. shaping, that isx alo
pecnliarly evident in the Barogue playing of
many  cohserviatory-trained professional mu-
siclans in this country—who would not think
of playing Beethoven or Mozart in sueh a
fashion but, for some reason, have come to
betieve that this Jabbing style ix the way
“old” mus.e ohght to be played. It isn't.

Moreover, in line with this same parochiat
aml narrow professional viewpeint, the tempi
and expression of many movements simply
o dead against what should seem fairly ob
viows indieations to alt who are up to date
on Barogue practice. Worst of all, the in
evitable  dotted-rhythm  slow  introductory
movements in several of these works—I'ur
cell and Handel, for fustanee—are played in
the old plodding, literal-minded “symphon’¢”
style exactly “as written,”” which should have
gone ottt with the Stokowski transeription but
hasn't, Anybody ought to know by now that
such music i rightly played with doubte-dots,
the short notes taken shorter than written.
Thexe people don’t (exeept in the Telemann
Trio Sonata, where the rhythms of the open
ing are more normal),

Al this cauxes me angnish because T think
it unfortunate that musicians of the highty
respected  ealibre of thexe men should still
know so little of what goex on in the rest of
their own  musical world, True—they ave
busy, they work hard at playing, they have
ne time for listening and study, But they
should take tlme—somehow, True, we critics
are lnzy—all we do is listen, | have enormous
respeet for any working musician and hence
my ampleasant feelings in this ease, where
I ean't help critleizing a serious lack of
musical information on the part of thisx group
of  players, becanse I seem to have heard
what they have not.

It would take a whole issue to discuss
ench of these works; there are many lovely
spots in the playing, in spite of my ohjections,
and the wmusie ix of sterling value throagh
out, Read me—then go out amd try them
anyhow
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LOOKING FOR a
pleasant surprise?
Write for our new hi-fi
catalog. You'll be glad|
you did.

KEY Electronics
120 Liberty St.,
New York 6, N. Y.

CL 8-4288

PACKAGE HIJ FI
or SINGLE COMPONENTS
You'lf find our prices low

and service fast.
Write for our quotation

CENTER ELECTRONICS Co., Inc.

74-A Cortlandt St. New York 7, N, VY,

Circle 63H

AUDIO o JULY, 1960

Circle 63K

PERTECT
TOGETHER

Matched perfection of movement:
the two shoes at dance time, and
the ESL MICRO|FLEX cartridge’
in the ESL GYRO|BALANCE arm.}
Such matchless stereo
perfection can be yours!
*only $49.50 tonly $34.95
FOR LISTENING AT ITS BEST

Electro-Sonic
Laboratories, Inc.

Dept A » 35-84 368th St s Long Isiand City 6, NY
Circle 63A

— DYNACO

’ Super
| Fiaelity

OUTPUT
TRANSFORMERS

Advanced pulse techniques and Dy-
naco’s patented para-coupled windings
and massive grain-oriented cares insure
superior square wave performance an
near-perfect transients. All transform-
ers handle full rated power from 20
cps to 20 KC, and are conservatively
rated and guaranteed to handle double
nominal power from 30 cps to 15 KC,
SPECIFICATIONS
Response: Plus or minus 1 db 6 cps to 60 KC.
Power Curve: Within 1 db 20 cps ta 20 KC.
Square Wave Respomse: No ringing or dis-
tortion from 20 cps. to 20 KC.
Permissible Feedback: 30 db.
MODELS
A-410 15 watts EL-84, 6V6, 6AQS5 14.95
A-420 30 wotts 5881, EL-34, KT-66  19.95
A-430 60 watts KT-88, EL-34 29.95
A-440 120 watts KT-88, 6550 39.95
A-450 120 watts pp par KT-88, EL-34  39.93
A-470 35 wotts pp par EL-84, EL-34 24,95
{all with tapped primaries except A-440 which
has tertiory for screen or cathode feedback
Write for complete data on Dynaco tramsform-
ers including suggested circuits and moderni-
zation of illiamson-type amplifiers to 50
watls oulbut

DYNACT .we.

| 3916 Powelton Ave., Philadelphia 4, Po.

Circle 63B
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KT-250A1 LA-250A

IN KIT FORM :(OMPLETELY WIRED

74.50 ! 99.50

@ 50 WATTS MONAURALLY — 25 WATTS
EACH STEREO CHANNEL @ RESPONSE 15-

40,000 CPS .5 DB (at normal listening
level) @ UNIQUE “BLEND” CONTROL
@ PREMIUM EL86 OUTPUT TUBES @ SEPA-

RATE BASS AND TREBLE CONTROLS
| @ CLUTCH.OPERATED VOLUME CONTROL
'@ 3rd CHANNEL OUT

GRATED STEREO AMPLIFIER

A completely new stereo high fidelity amplifier
with o high quality of reproduction, versatility of
operation, and distinctive styling.

A full range of controls snables you ta enjoy the
utmost in listening pleasure in any situation. De-
luxe features include: unique ‘‘Blend’’ control
for continuously variable channel separation—
from full monaural to full stereo, 4-position
Selector, Mode, Loudness and Phase switches.
Also provided are outputs for 4, 8 and 16 ohm
speakers. Hum-.free operation is insured by the
use of DC an ol preamp ond tone control tubes.

Harmonic distortion, less than 0.25%. IM distor-
tion, less than .5%. Hum and no 74 db below
full output. Designed with the kit builder in

mind, assembly Is simple—no speciol skills or
tools required. Complete with deluxe cabinet and

legs, all ports, tubes and detailed instruction

manval. Shpg. Wth, 26 Ibs.

KT-230A Sterso Amplifier Kit. 5.00 Down
Net 74.50

LA-250A Stereoc Amplifier, wired........ 5.00 Down
Net 99.50

KT-500!¢ LT-50

IN KIT FORM | COMPLETELY WIRED

74.50 : 124.50

® Multiplex Output for New Stereo FM

® 11 Yubes (including 4 dual-purpose) -+
Yuning Eye + Selenium rectifier Provide 17
Yube Performance ® Pre-aligned IF’s
® TYuned Cascode FM @ Dual Cathode
Follower Output

KT-500 FM-AM
STEREO TUNER KIT

More than a year of research, planning and en-
gineering went into the moking of the Lofayette
Stereo Tuner. FM specifications include grounded-
grid triode low noise front end with triode mixer,
double-tuned dual limiters with Foster-Seeley dis-
criminotor, less than 1% harmonic distortion, full
200 ke bandwidth and sensitivity of 2 microvolts
for 30 db quieting with full limiting ot ane mi-
crovolt.

The AM and FM sections hove seporate 3-gang
tuning condenser, separate flywhee! tuning and
separate volume control. Automatic frequency
control ‘‘locks in’* FM signal permaneatly. Two
separate printed circuit boards make consfruction
and wiring simple. Complete kit includes all paris
and metat cover, a step-by-step Instruction man-
val, schematic and pictorial diograms. Size is
13%" W x 10%” D x 4" H. Shpa. wt., 22 Ibs.
KT1-500 5.00 Down . ... Net 74.50
L7-50. Some os above. com, actory wired
ond tested 5.00 Downi ... Net 124.50

- ]
KT-600 ! LA-600
IN KIT FORM 1 COMPLETELY WIRED

79.50 : 134.50

A REVOLUTIONARY DEVELOPMENT

IN SYEREO HIGH FIDELITY.
® UNIQUE STEREO & MONAURAL CONTROL
FEATURES @ AMAZING NEW BRIDGE CIR-
CUITRY FOR VARIABLE 3d CHANNEL OUTPUT
& CROSS-CHANNEL FEED ® PRECISE “NULL”
BALANCING SYSTEM @ RESPONSE 5-40,000
CPS =+ 1 DB

KT-600 PROFESSIONAL
STEREO CONTROL CENTER

Solves Every Stereo/Monaural
Control Problem!

Provides such unusual features os o Bridge Con.
trol, for vorioble cross-channel signal feed fot
elimination aof '‘ping-pong’’ {excggeroted separa-
tion} effects. Also has full input mixing of monau-
ral program sources, special *‘null*’ sterec bal-
oncing ond calibrating system. Also has 24 equal-
ization positions, oll-cancentric conttols, rumbte
and scratch filters, loudness switch. Clutch type
volume controls for bolancing or as 1 Moster
Volume Control. Has channel reverse, electronic
phasing, input level controls. Sensitivity 2.2 mil-
livolts for 1 volt out. Dual low-impedance out-
puts (plote followers), 1500 ohms. Response 5-
40,000 cps = 1 db. Less than .03% IM distor-
tion. Uses 7 new 7025 low-noise dual triodes.
Size 14”7 x 4%” x 10%". Shpg. wt., 16 Ibs.
Complele with printed circuit board, cage, pro-
fusely illustroted instructions, oll necessory parts.

P.0. BOX 222

" Lgete R

P Name oo e
| Address «.oooviiiiiiiiiiiiiiiii i,

l Cltyas . vonsiosssoits 3 ZONEwonis SIALE . ciois% oinio s voi'sld

JAMAICA 31, N. Y.
[0 Send FREE 308 GIANT SIZED PAGE catalog 600

lAFAYE" KY-600~Sureo Preomplifier kit—
5.00 Down .. <. Not 79,50
LAFAYETTE L ° Puompluher. Wired
— 5.00 Down ... .Net 134.50
]

DEPT. AG-6 ]

l
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Acoustic Research, Inc.

Acro Products Co.

Advanced Acoustics Corp.
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Allied Radio Corp.
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the most sensitive ear *i

To capture the absolute truth in sound, the world

of broadcasting and recording inevitably turns
to Neumann. -
In the United States, Neumann Microphones,
Disk Recording Equipment, and Stereo Cutting

Systems are distributed by Gotham Audio
Corporation — and only by Gotham. With
Neumann and other lines of parallel quality . . .
with its imaginative and widely respected staff of
sound engineers, Gotham provides
vou with the one source of equip-
ment and service to solve every
problem in sound — perfectly. Next
time, call Gotham — and be certain
of satisfaction from start fo finish!

\

sound

GOTHAM AUDIO CORPORATION, 2 w. 46 St., N.Y. 36, N.Y., Tel: CO 5-4111

Formerly Gothom Audio Sales Co. Inc.
Exclusive United States Sales and Service Representatives for: NEUMANN, “the microphone standard of the world.”




TEC has NO TUBES...TEC alone generates no tube heat, no hum, no
microphonics. TEC alone provides such superb transient response.
Precision engineering permits TEC to make a two year guarantee on
both parts and workmanship. See detailed specifications below and
listen to a TEC all transistor amplifier soon for unparalleled sound.

GENERAL SPECIFICATIONS: TEC $-25 STEREO PREAMPLIFIER-AMPLIFIER. POWER RATING: Music power output each channel 34 watts.
Steady power output each channel 25 watts. FREQUENCY RESPONSE: 20-20,000 cps. HARMONIC DISTORTION: 0.7%. INTERMODULATION
DISTORTION: 0.9%. TONE CONTROLS: %15 db bass control +15 db treble control. POWER REQUIREMENTS: 117 VAC or 12 to 18 volts DC.
70 watts maximum at full power. less than 15 watts at normal listening levels. HUM: (naudible. 16 INPUTS: Each channel has 2 low level
RIAA equalized phono inputs, switch for high level phono, NARTB equalized low level playback for tape, low level microphone, 3 high level
tuner, and one high level auxiliary input. OUTPUTS: 4, 8, 16 ochm for each channel. Tape recorder outputs for each channel, and a mixed
A+B for a 3rd channel. CONTROLS: Function Selector: Monophonic A, Monophonic 8, Monophonic A & B, Stereo, Reverse Stereo. SOURCE
SELECTOR: TV-TV, AM-AM, AM-FM, FM-FM, phono 1, phono 2, tape, mike, aux. TONE CONTROLS: Separate Bass and Treble each channel.
BALANCE CONTROL: Separate level adjust each channel for optimum setting. OTHERS: On-Off Volume Control, Loudness Contour Switch,
Rumble Filter Switch, Phase Reversal Switch, Phono Selector Switch.

UNIQUE all transistor high fidelity preamplifier-amplifier

TEC S-25 STEREO AMPLIFIER 68 WATTS, 34 WATTS EACH CHANNEL
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’FRANSIS-TRONICS INC. (TEC) / 1650 21st ST / SANTA MONICA, CALIFORNIA




