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RCA-60FXS power pentode with
high sensitivity, used as
audio output amplifier.

RCA-34GD5 beam power
tube similar to 50C5.

RCA-20EZ7 high-mu twin-triode
used in high-gain audio am-
plifier stages. Excelient stereo
channel isolation,

RCA-50FKS power pentode with
high-sen:slttfvityi“ used as :
audio output amplifier, J

:yf

RCA-18FW6 remote-cutoff pen-
tode used as rf- or if-amplifier.

RCA-18FX6 pentagrid con-
verter similar to 12BE6.

RCA-36AM3-A half-wave vac-
uom rectifier with tapped
heater. Tapped section is
used as a corrent limiter.

RCA-18FY6 twin diode/high-
mu triode used as detector,
ave, first audio amplifier.

RCA-20EQ7 diode/remote-
cutoff pentode used as AM
detector and if-amplifier.

New RCA complements of 100-milliampere heater tubes for 120-volt series-heater complement,
bring important sales advantages to your ac-dc radio and phonograph designs.

Slimmer, smaller cabinets—greatly reduced
heat—longer life expectancy—high operating
efliciency!

Now you can design these sales advantages
into ac-dc home radio and stereo, thanks to
a new series of RCA tube complements de-
veloped for 120-volts, 100-milliampere
series-heater operation. These are the first
kits of 100-milliampere tubes whose heater
voltages add up to 120 volts, the normal
value of power supply that RCA considers
available in most American homes.

With these new tube Kits, temperature of
cabinet hot-spots has been cut 15-25% . This
decrease in temperature permits reduction
of cabinet size (or retention of present size

with cooler operation and better acoustic
response); lessens possibility of cabinet
warping or discoloration; allows wider
choice of cabinet materials; and lends new
flexibility to positioning of parts and printed-
circuit boards. And important to you—these
100-milliampere heater tube complements
provide performance equal to that of a 150-
milliampere heater tube complement;
furthermore little or no modification is re-
quired in your basic circuit design.

Get full details on these new 100-milli-
ampere heater tubes! Check with your RCA
Field Representative, or write: Commercial
Engincering, RCA Electron Tube Division,
Harrison, N. J.

The Most Trusted Name 2 Electronics
RADIO CORPORATION OF AMERICA

NEW 100-MA HEATER TUBE COMPLEMENTS
5-Tube Radie Complement
6. IRF 18FY6. 34GDS.
il equals |5
mplements! Yet ?
nites much Jess heat,
my Radio Complement
7, SOFKS, 36AM3-A

perform ¢ for o d4-tube comp

2-Tube Stereo Complement

Two 6 can provide 1.3 waus out-

put p nnel using a high-output

stereo cartridge.

3-Tube Stereo lement

20EZ7, two § WEZT permits use
erencartridges withmaoderate gutput.

4-Tube Stereo Complemen

I6AMI-A, 20EZ

ble of deliv

with @ B4 suppl

t
MG

s per channel
voltage of 110 volts.

RCA FIELD OFFICES
EAST: 744 Broud St., Nework 2, N, J.
HU 5-3900. MIDWEST: Suire 1154, Mer-
chondise Mart Plora, Chicago 54, !llinois,
WH 4.2900, WEST: 8355 Eost Washingfon
Blvd., Les Angeles 22, Colif. RA J-8341.
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only for those who wan! the ultimate

—SHERWO0D-5-3000 I

FM/MX STEREO TUNER

The FM tuner that has everything . . . 0.95.v
sensitivity, Interchannel Hush noise muting
system, “Acro-Beam’’ tuning eye. tascode bal-
anced input, aulomatic frequency control,
“local-distant” switch ... pow brings you
the only

FM TUNER with “CORRECTIVE"
INVERSE FEEDBACK
Every high fidelity amplifier today incorpor-
ates ‘‘corrective” inverse feedback for lower
distortion and improved response. Now, Sher-
wood brings the same performance benefits
to the S-3000 HI FM Tuner: these include
reduction of distortion due to overmodulation |
by the FiM stalion and better quality fong-
distance reception.

READY FOR FM STEREO

Stereo via FM mulliplex broadcasling is just
around the corner. The S-3000 LIt contains
chassis space and all control facilities to plug
in a stereo multiplex adapfer. Other features
include flywheel tuning, plus 7° expanded
stide rule tuning scale, cathode-lollower out-
put, and front panel output level control.
Sherwood Efectronic Laboratories, {nc., 4300
N. California Ave., Chicago 18. Il

(#) Other fine Sherwood Tuners:
$-2000 IL AM-FM Tuner $145.50
§-2200 AM-FM MX Stereo Tuner $179.50

FOR COMPLETE TECHNICAL DETAILS WRITE DEPT, A-12

1
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UNI-
DIRECTIONAL
RIBBON

| MICROPHONE

MICROPHONES

Features: VM-18-5-VM-18-B

= Small size and slim shape facilitate handling.

* Comparatively high sensitivity and fine response
characteristics.

* Sturdy construction with short ribbon diaphragm.

* Humming minimized.

* Equipped with a low frequency attenuation circuit.

Specifications:

Type: Ribhon Microphone
Frequency Response: 50-15,000c¢/s + 3 dB
Impedance: 600 ohms + 2047 (At 1,000 ¢/s

at 0 point of the switch)
-75dB (0 dB=1Y/, bar 1,000 ¢/s)
5/8” 27 Threads

Output Level:
Mounting Screw:

Directional
Characteristic:  Uni-Directional

Nolse Leval: Below 30 dB

Dimensions: VM-18-S Dia. 1 1/2” Length 9 1/2”
Wt. 2 1/4 fbs. w/o stand

VM-18-8 Dia. 1 1/2” Length7 5/167

Wt. 2 1/4 Ibs. w/o stand

Case: Satin Chrome Finish

Complete with the connector for low frequency attenua-
tion choke and 9.10 feet cord.

AIWA co.L1p.

KANDA, CHIYDDA-KU, TOKYD, IAPAN

JOSEPH GIOVANELLI*

Tape Speed—50 or 60 cps

Q. 1 hope to exchange tapes with friends
in England where 1 believe the power sup-
ply is 220 volts, 50 eps.

I have been told that the difference in
lire voltage will not affect the recordings,
hict that the difference in line frequency
will cause my reecordings to have a much
lower pilch and vice versa.

Please suggest a solution to this prob-
lem. Name withheld.

A, Before discussing the effects of sup-
ply line frequency on tape speed, I should
mention that the higher voltage, nlthongh
it does mot have a great deal of control
over the tape speed, will ruin a machine
designed for 117 volts. The power trans-
former will be overloaded, probably all the
tubes will burn out, and the motor will un-
deubtedly overheat and open up. When a
European machine is plugged into an
Ameriean a.c. main, the maehine will prob-
ably not run at all. The tube filaments will
not get hot enough to emit elecirons, and
the motor will not receive suflicient power
to cause it to turn over. Probably no dam-
age will result, exeept to certain types of
motors which draw too much current be-
cause of their inability to generate self-
inductance, which, in turn, is caused by
their mot rotating. This type of motor is
seldom, if ever, used in tape machines.

To make the answer fo your problem
clear, let us assume that you have a tape
recorder whieh is designed for 60 zps oper-
ation, Your friend has one designed for 50
¢ps operation. When your machine is oper-
ating at its proper line frequency, we shall
assume that it will record and playback at
7.5 inches per second. When your friend's
machine i operating at its proper line fre-
queney, his fransport meehanism also makes
the tape move at a speed of 7.5 inches per
seeond. Notice that you are both playing
the tapes back at the same speed, regard-
less of the line frequeney.

Let's go one step further. Suppose that
you and your friend have exchanged tape
n:achines. You now have one whieh operates
at 50 c¢ps as intended by its manufacturer,
but you will have to operate it 2t 60 eps
because that is the power line frequency

| commonly used in this connfry. The motor

will run faster—pulling the tape along at a
speed of roughly 9.0 inches per second.
The machine whiech your friend now has
will operate slower than it would at 60 cps.
In other words, his motor is running slower

* 3420 Newkirk dve., Brooklyn 8, N. Y.

than it should—pulling the tape at ap-
proximately 6.25 inches per second.

All that need be done is to operate the
tape machines on their proper line fre-
quency and voltages. All will be well.

What is important is the speed of the
tape. Before exchanging tapes, check to
see that your machine and his are equipped
to play at the same speed. If your machine
operates only at 3.75 inches per second and
his only at 7.5 inches per seeond, you will
be unable to utilize these machines for tape
correspondence. This possibility has noth-
ing to do with the line frequencies used to
furnigh power fo the two tape machinca.
On the other hand, however, if your ma-
chine operates at 7.5 and 15 inches per
second and your friend’s machine operates
at 3.75 and 7.5 inches per second, you may
correspond by using that speed wihich you
hoth have in comnmon—7.5 ips.

Don’t worry about the problem which
would arise if both you and your friend
oach have a Ferrograph which, as you prob-
ably know, is a British-made machine. The
Terrographs which come into this eountry
are 80 modified thal they ean operate ab
our line frequency and voltage—60 cps af
110 volts. Those used in England are that
company's standard models which operate
at 50 cps at 220 volts. The machines will,
jn either case, pull the tape past the heads
at the same two fape speeds, 7.5 and 15
incheg per second,

Bandpass in FM Yuners

Q. What are the merils and faulls of
either a 150 or a 220 ke bandpass i.f. for
FM tuners? Name withheld.

A, The merits of a 150 or a 220 ke i.f.
bandpass of an I'M tuner ean be argued
both ways as I see it. By law, the maxi-
mum permissible deviation from the as-
signed frequency of an FM station licensed
for commereial broadeast, is limited to 75
ke either side of that frequency. The total
bandwidth of the signal is, therefore, 150
ke. It would seem, wouldn’t it, that au i.f,
having this required bandwidth would be
all that is neeessary. However, il is gen-
erally understood that the signal is atfenu-
ated at 3 to 6 db at the extreme edges of
any bandwidth. The audio voltage at the
output of the deteetor will be proportional
to tho deviation of the signal in aceordance
with the program transmitted. But, if fhe
signal drops 6 db at the extremes of the
deviation, plug or minus 75 ke, the signal
at the output of the if, strip will not be
dependent solely on the deviation. It will be

AUDIO e DECEMBER, 1960
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Never before

AN AUTOMATI "

GARRARD ’s LABORATORY SERIES

Instantly acclaimed,

The only dynamically balanced
tone arm on an autamatic unit . ..
with adjustable sliding counter-
weight, and built-in calibrated
scale to set and insure correct
stylus tracking force. Once bal-
anced, this arm will track stereo
grooves perfectly even if player is
intentionally tilted, or record is
warped or not perfectly concentric.

their unmatched facilities, could have developed this all-in-one unit..

Full-sized, heavily weighted (6 1b.)
balanced, cast, palished turntable.
Actually 2 turntables balanced to-
gether .. . a drive table inside, a
non-ferrous heavy cast table out~
side; separated by a resilient foam
barrier to damp out vibration.

New Laboratory Series Motor . ..
a completely shielded 4-pole shaded
motor developed by Garrard espe-
cially for the Type A turntable
system. Insures true musical pitch,
clear sustained passages without
wow, flutter, or magnetic hum,

On]y the Garrard Laboratories, with

a superb

instrument in which you will find the realization of everything you have ever wanted
in a record-playing device. Only Garrard, with its 40 years of manufacturing ex-
perience and its highly developed production and critical quality control proce-
dures, could offer the Type A, with its unique advantages, for this price. $6950

.. A step beyond the

TURNTABLE

a record playing unit with-so-much to offer!

changer

PEA

The great plus feature of automatic
play — without compromise. Gar-
rard’s exclusive pusher platform
changing mechanism, makes the
Type A fully automatic, at your
option. Affords the greatest con-
venience, reliability in operation.
and protection to records available,

world’s finest

See it at your dealers. For your free Garrard comparator guide, write Dept. GX-10, Garrard Division of British Industries Corp., Port Washington, New York

Turntable

$69.50

Canadian inquiries to

LiPointon,

Model 210 ' = e

$45.50 $89.00

Deluxe Intermix Transceiption X
Changer M) Yurditable @)’

records,

. 4HF <\ Mode! T/I

Transcriplion 7
Manual Player

$59.50
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MINIATURIZATION

I S et [l B

Cuts readily \o any shape with
ordinary s¢issors.

o

pLUS LOWER COST

Thin Versatile

Co-Netic and
Netic Magnefic
Shielding Foils

Permit poitiuning foil-wrapped eomponents A & B closely,

minimizing interaction due to magnetic fields ... making
possible compact and less costly systems.

How thin Co-Netic and Netic foils lower your mag- ; -
netic shielding costs: m:firsllsinrge ﬁksﬁi:l?j?::“
1) Weight reduction. Less shielding material is used Sifchusiires.
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.

Shielding cables reduces
magnetic radiation or
pickup.

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.

Wrapping lubes prevenls
outside magnelic
interference.

When accidentally exposed to unpredictable magnetic fields, presto!—yourvaluable
data is combined with confusing signals or even erased.

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

Moo=

m‘
e ———y
Thin pliable foil wraps easily

around magnetic tape, maintain-
ing original recorded {idelity.

Composite pha-
to demonsiral-
ing that mag-
netic  shieldinp
qualities af
Rigid Netic Alloy
Malerial are not

Rigid Netic
( 0%4' and up
1n thickness)
Shielded Rooms
and Enclosures
for sale, distor-
tion-free  stor-
age of large significantly ai-

quanlities of re- fecled by wibration, shock (including dcapping or
corded magnetic bumping) etc. Neticis non-retenlive, tequices nd periodic
tapes. annealing.

Write for
further details
today.

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.

1322 No. Elston Avenue, Chicago 22, l{linois
GRIGINATORS OF PERMANENTLY EFFECTIVE RETIC CO-RETIC MAGNETIC SHIELDING

influenced by the voltage loss created by
the beginning of the band rejection slope.
If, now, we widen the i.f. bandpass so that
it is now 220 ke in width, the signal will
be relatively flag at the 150 ke point.

We have arrived now at a point where
we would think that this would settle the
argument in favor of the 220 ke wide i.f.
strip, Suppose, however, that you live in
an area where yvou have the choice of two
signals on adjacent ¢hannels, The one in
whiel you are not interested was somewhat
stronger than the one in which you really
were interested. If your tuner was one
which had the wider i.f. bandpass, it is
likely that the undesired station would
break into the bandpass of the station in
which you were interested. If the 1.f, band-
pass were just a bit narrower, this inter-
ferenee wounld he avoided. If you were in
that situation, perhaps you would feel that
vou could tolerate a bit more distortion
ereated by the nonlinearily of the voltage
supplied to the detector, in favor of the
ability to receive a signal free of interfer-
ence from another program.

Well, now, let’s build another tuner and
provide it with a 150 ke deviation total i.f.
bandpass, but let’s set up our detector cir-
cnit to have a bandpass of at least 220 ke.
We tune the receiver to a strong sigual,
many db stronger than is required for good
quieting, What really happens to the volt-
age at the detector when the deviation
reaches its maximum? True, the signal
drops in strength by perhaps 6 db, but the
detector will not see this as a drop. At
that instait of the modulation eyele, the
limiter becomes less effective beeause it, in
turn, has a reduced signal level impressed
across it. The effect will be similar to AVC
action, and the signal at the deteetor will
be relatively flat. The bandwidth of the
detector will be good enough to pass the
signal in a linear manner. Yet, when we
want to listen to a weak station, the i.f.s
will be sharp enongh to reject a strong,
adjacent gignal to some extent.

Obviously, this arrangement is a4 coni-
promise. When the signal to be received is
weak, the limiter will not be effective as a
leveling agent, and the system will take on
the charaecteristics of a 150-ke strip.

There is even more to eomplicate the pie-
ture, When we state the bandwidth of an
i.f, strip, what signal strength is neces-
sary in order to obtain thig width? It is
well to know that, as the signal strength
decreases, the bandwidth of the if. strip
decreases. If the tuner has a bandwidth
of 130 Ke when a reasonably strong signal
is applied, the bandwidth will be reduced
considerably below this value when the
tuner is set to receive i weak signal. In
order for us to understand the bandwidth
picture sve must know what signal strength
is required to give us the stated wideh. 1t
is possible, though I have never heard of
just such a situation, that the bandwidth
of a given tuner iz 150 ke with the limiter
acting as a leveling agent. If, according to
what has been stated above, this means
that the signal is down 6 db at the extremes
of the modulation swing, even with the
Iimiter acting as a restoring force, what
will this same tuner de when the signal is
well below the limiter threshold? At least
I would have a good reason for giving it a
“worst buy” rating. y:
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breakthrough design improves
performance dramatically

\\

Ever since its introduction, Altec’s new microphone line has
been winning broad acceptance among professional circles,
both for its impressive improvements in performance and
its styling. Among many other features, this advanced
design incorporates two important exclusives. Alte¢'s rugged
new ‘‘golden’’ diaphragm offers remarkably smooth, wider
response and output. Coupled with this—Altec’'s famous
sintered bronze filter for unmatched protection against
moisture, contaminants and blast. Individual certified cali-
bration curve chart is supplied with models 684A and 685A.
Whatever your microphone needs, whatever price you have
in mind, Altec offers you the year's best value irn a profes-
sional quality microphone—a value backed by Altec’s reputa-
tion as the leader in professional broadcast and recording
studio equipment.

684A OMNIDIRECTIONAL STUDIO MODEL. Uniform response over
35-20,000 cycles. High output of —55 dbm/10 dynes/cm?.
Slip-on adapter. Deluxe storage case. Calibration curve chart
is supplied with this model. Price: $81.00 net.

M30 CARDIOID CONDENSER SYSTEM.

s Frequency response 20-20,000
/’: : cycles with directional cardioid
pattern of outstanding discrimination.

First miniature directional microphone
capable of translating the entire frequency
and dynamic range. Price: $334.00 net.

AUDIO e DECEMBER, 1960

&=
&a‘..,") z »
Lo

Balanced output of =53 dbm /10 dynes/cm?.

685A CARDIOID STUDIO MODEL. Offering flat frontal response,
40-16,000 cycles with average front-to-back discrimination of
18 db over entire frequency range. 3 impedances selectable
from cable plug. Output level of ~54 dbm/10 dynes/cm?. Slip-
on adapter. Deluxe storage case. Calibration curve chart is
supplied with this model. Price: $96.00 net.

Ear morez detailed technical information and specifications, write Dept. ADM-4

ALTEC LANSING CORPORATION
A subsidiary of Ling-Temco Efectronics, Inc.
1515 S. Manchester, Anaheim, California
161 Sixth Avenue, New York 13, N.Y.

©1960 Altec Lansing Carporation

68B6A DYNAMIC LAVALIER MODEL.
Just 3147 long, weighing 3 ounces
2\ (not including cable and plug).
W~ Uniform response over
9 70-20,000 cycles.

2 '/mpedances selectable
at cable plug. Includes 24 feet of cable, neck cord with slip-on
adapter and tie clip. Deluxe storage case. Price: $54.00 net.

M20 “LIPSTICK' CONDENSER SYSTEM. Just
3147 x %", this small versatile microphone
is widely used in laboratory recording and
broadcast studios because of its extreme
sensitivity. Balanced output of —48 dbm/
10 dynes/cm?. Omnidirectional pick-up
pattern. Price: $236.00 net.

WWW. amerieaniadiahistaory. com
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728 STEREO

THE ONLY
RECORDER AT
ANY PRICE THAT
DOES EVERY-
THING RETFER

@eal/

100 STEREO

PROFESSIONAL
PERFORMANCE,
POPULARLY
PRICED

N35B

HIGH
PERFORMANCE,
LOW PRICE AND
MAGNECORD
QUALITY

Magnecord, the oldest name in
professional tape recording, has
set the standard for performance,
versatility, reliability and ease of
operation in its diversified line of
tape recorders. Magnecord merits
your confidence.

SOLD ONLY THROUGH FRANCHISED
MAGNECORD DEALERS

For the dealer nearest you . . . write

agnecord
SALES DEPARTMENT

MIDWESTERN INSTRUMENTS, INC.
manufaclurers of eleetronic data
acquisition instrunients

DEPT. 77, P. O. BOX 7509
TULSA 18, OKLAHOMA

LETTERS

Eaiphone Stereo

SIR:

I cannot agree with Mr, Canby's com-
ments on stereo earphones. IHis approach
to the earphone type of stereo is entirely
unfair and leads me to believe that either
he has an earphone psychosis or he just
doesn’t know what he is talking abont
technically.

While it is true that “binaural” and
“stereophonic” effects are ftwo different
animals, he has missed the point entirely
when he states that stereo recordings are
intended for loudspeaker reproduction only
and that earphone reproduction presents a
distorted and out-of-focus program which
causes a strain on the ears and may even
cause nal de mer.

Suflice to say that almost everyone re-
alizes that the effect of listening to stereo
recordings through two-channel earphones
results in merely a rearrangement of the
instruments or sound sources. There is only
a change in placement of the listener in
relation to the sound sources,

In the case of a normal stereo record-
ing involving two microphones, carpliones
would only ereate the illusion of being sur-
rounded by the orchestra instead of being
seated in the front row of a theatre or
auditorium,

The effect of multi-pick-up stereo record-
ing and mixing in its true sense serves only
to reinforce weak orchestral gections or in-
struments to bring the output into a more
balanced arrangement. Also, multi-mike
pick-ups are used to create the illusion of
different positioning of the elements of the
orchestra. in the final recording by proper
mixing between the two channels. This
practice is used extensively in super stereo
recording.

Now, let's briefly discuss Mr. Canby’s
comparison of stereo sound recording with
stereo photography. Is he aware that many
stereo photographs are taken with the two
taking lenses mneh farther apart than the
average distance between the human eyes?
This is quite often done to ereate a greater
illusion of depth. (delually, it makes the
seene look as thowgh it were a miniature
movie set. Jin.) This does not give the
viewer a headache. It is doubtful that the
viewer is conscious of this illusion. In this
case, are the viewers eyes on stalks?

I have owned a set of sterco carphones
sinee the first opportunity to buy them pre-
sented itself, I aceept them for what they
are and I have enjoyed them immensgely.
No earstrain, no seasickness. (To prove 1
can expericnce seasickness, I can tell you
that I get extremely nauseated when view-
ing poorly taken movies.) (Is this neces-
sarily related? En.)

Tinally, as an enthusiastic audiofan (as
well as a musician and engineer), it grieves
e deeply to think that many of my fellow
audiofans may be discouraged from giving
stereo earphones a fair trial and thereby
be deprived of the enjoyment, convenience,
and privacy of earphone listening hecause
of Canby's comments.

. J. PACKARD,
2904 S. Moreland RBlvd.,
Cleveland 12, Ohio

Sir:

Mr, Canby makes several statements tha
are unqguestionably correet (about ear-
phones), but he also wrote before he
thought in stating that, essentially, stereo

with earphones puts one's ears where they
could not exist in actuality and must, res
tpse loquitar, be inferior to listening with
loudspeakers. A shiort session with peneil,
paper, and a bit of moderately sophisti-
cated math will demonstrate to anyone
that loundspenker stereo permits an even
less perfect reercation of the original situ-
ation than does ecarphone stereo, just on a
theoretical basis; had Mr. Canby been able
to listen longer it seems certain he would
be of a similar persuasion.

Together with several interested and ex-
perienced acquaintanees, T have spent much
of the last vear listening to a large and
varied assortment of recordings with good
earphones and c¢omparing them to the few
live coneerts our positions allowed us to
attend, as well as to various svstems eni-
ploying londspeakers. We have come to the
following conelusions:

1). Tt s quite true, as Mr. Canby points
out, that one does not get the particular
sengation he might have had when sitting
in some particular seat in the original con-
cert hall (but then, as stated above, speak-
erg are even worse in this regard); this
does not invalidate the method, however.
The illugion of reality (although not neces-
sarily the re-creation of any actual existing
environment) is markedly enhanced by
this method of reproduction, and one can
get a more accurate conception of the com-
poser's intentions than under all but the
most ideal live conditions.

2). There are only two or three records
in my collection for which I ever feel the
need of increasing the center fill by nse of
the blend control when using earphones,
and no one else who has used the system
lias indieated snch a need. In other words,
it is possible for the mind to integrate the
two channels in all cases except those of
the most flagrant engineering exeesses.

In summary, sterco recordings repro-
duced over the best earphones offer mark-
edly improved realism (or fidelity) in ad-
dition to the advantages usually touted.

LEwIs A, LINDNER,

Columbus Psyehiatrie Institute
and Hospital,

473 W. 12th Ave,,

Columbus 10, Ohio

Tape Demonstrations

SIR:

I have just read Mr. Cade's letter in the
October issue in regard to wanting to buy
tapes, but unable to listen to them before
he buys them.

I am a United Stereo Tape dealer, and
would like to make this offer to Mr, Uade,
or to anyone else who may be interested in
purchasing tapes. I will ship a fape to any-
onc—at list price, of course—and they in
turn can keep the fape for three days and
play it as much as they like in this period.
It at the end of this period the tape i8 un-
satisfactory, they may return it for ex-
change, or if nothing else will do, for a
fnll refund minus a small charge for ship-
ping and postage, which should he about
35¢ per tape. This is, of course, with the
provision that the tape is not damaged by
Lreaks or partial erasure. I think this is a
fair offer to anyone interested in purchas-
ing tapes.

Bor MyERs,
P. 0. Box 1 3325,
Fort Worth 18, Texas
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Two DYNAMIC Mikes

from AKG's wide range of quality transducers
for every application in the field of sound.

D-24-B Cardioid —

exceptional from 30 to 16,000 ¢/s,
with 20 dB discrimination at 180°
and bass-attenuating switch. Sen-
sitivity 0.18 mV/ubar; output im-
pedance 200 Ohms; $145

DYN-200-K Studio-S
Omnidirectional —

very flat from 30 to 15,000 c/s
in all directions ==2dB. Sensilivity
0.15 mV/ubar; oulput impedance
200 Ohms; $110

fops
1]

stands

S$T-200 studio-type folding microphone stand
with shock-absorbing legs, low cenier of gravity,
and “‘warm-touch” plastic hand grip. Extends
from 42" to 717, folds to 37" x 4”; 7 pounds, $45.

for

tPoep
mik

from AKG, of course!

C-24

And the King of CONDENSER Microphones —
the wide-range, low-distortion C-12/C-24
for recording and transmission in mono and/or stereo.

C-12 Variahle-Pattern —

wilh high sensitivity, phenomenal
flatness 30 to 20,000 c/s, and
greatest flexibility. Nine patterns
from hypercardioid 1o omnidirec-
tional, silently selectable. Imped-
ances 50 and 200 Ohms. Uses 6072
(12AY7) Five Star tube. Complete
with cables, power supply, remote
control, $650.

C-24 Stereo —

a duplex model with lwo slacked
C-12's for MS and/or XY pickup.
Relative orientation and nine pat-
terns are independently variable
by remote control without audio
interference; crosstalk between
channels —40 dB or better. Com-
plete with cables, power supply,
remote controls, $950.

ELECTRONIC APPLICATIONS, INC. « STAMFORD, CONNECTICUT » (203) DAvis 5-1574
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CHESTER SANTON*

The symbol €5 indicates the United
Stereo Tapes 4-track 7' ips tape
number, When Mr. Santon has lis-
tened to the tape only, the tape
number is listed first. Otherwise, the
corresponding tape number is fur-
nished by United Stereo Tapes.

Andre Kostelanetz: Joy To The World
Columbia CS 8328

I detect another significant leap forward in
sterco dise quality in this Christmas release,
There have not been many breakthronghs in
basie quality since two signals began to muke
their way into a single groove, Barlier im-
provements eame in the penotration ol the
region above 10,000 ¢ps, healthier signal Jevel
on the record, and 1he general tidying up that
brought abont the gradual digappearance of
Zroove jmperfections,

In trying to figure out why this particular
record ands our above (he rest in  this
month's releases, I'm tempted to conclude
that it does <o beecause n non-classical Colum-
bia performance was allowed to go through
the entire production proe without artifi-
cial enhancement of any kind. If yvou think
some enhancement techniques thexe davs do

nob constitute a serious problem on a pro-
ficient xound system, sample the bhrand new
Percy Faith album called “Jealousy” (CS

85202) which traveled through the same (o-
lumbia plant only last month. Ou my setup
the IFaith release displays little charity anid
holds forth scant hope because the orehestril
seund is about thirty per cent echo chamber,

Yet the came playback equipment reveals
this month that Columbin hax produeced the
most realistic chorus-with-orclisstra recording
I've heard so far on stereo dise. Barl Wright-
son is the fortunate baritone soloixt., e was
miked at a distanee almost equivalent to that
of the chorus. Al the production values,
therefore, pla the emphiasis on the carols
themselves, The arrangements are simple and
in the best of taste. Mingled with the familiar
carols seaxonal tidbits by "Ischaikovsky,
Victor rhert, Leroy Anderson, and Wald-
teufel’s Nkater's Waltr in the famous trans-
seription for oveliastra by Artnre Toscanini.
These performances, unlike some popular
treatwent of Christmas music these days, will
give pleasure for many xeasons and the sound
is the best prexent yon could give n deserving
Stereo system.

Percussive Vaudeville
Audio Fidelity DFS 7001

A8 1960 draws to a cloge, it ix safe to sa
that the year has not produceidl a wilder
record than this one. Here is a pit band torn
out of vaudeville's most rancons era and then
its bag of tricks emptied in the center of a
recoriding  studio. Three percussionists nnd
two dimnmers were ussigneil o take eare of
the moisemakers that onee were handled by
one mun in the deptlia of the pit. No mntter
How vivid their nory of the 'wenticg, lew
yaudeville fans will be prepared for the cloge-

* 12 Forest Ave, Hastings-on-Hudson,
N. Y.

8

range wallop uneorked here, Audio FMidelity’s
new DIES geries stresses directionality awhile
maintaining the ultracrisp prosence of their
higher-priced AFSD 5 o The stuff really
piles in from all sides. Tt starts with the bill's
opening bit of ragtime and ciarries throngh to
the last sound effect in the Whistley und Hix
Dog. A duleimer combined with honky-tonk
pinno creates the effect of an old street piano
in Sidewalks of w York. Banjo. wood bloeks
and tambourines of differing pitehes revive
. eakewalk in Georgia Camp Mecting, A
snappy niinsgtrel instrnmental routine is fol-
lowed by a George M. Cohan two-gtep. The
most intriguing wovelty in the lineup s a
bell instrument called the Una-fon. This elec-
trical marvel hag a small keyboard which
eonfrols rows of belly (rack mounted for case
in servicing) and is rated by its manufacturer
fin American witts, that i) as being capable
of bhrass band volume,

%

Percussive Latino Cha Cha Cha
Auvdio Fidelity DFS 7003

Here is stereo diractionality for duncers.
Rene Hernandez leads an orchestra small

enongh to place the Latin percussion om an
equal footing with the trumpets, saxes, flute,
baxs, nud piano. More pains have besn liv-
islied on maximnm frequency response of {lie
percussion than on the dexterity of its 1rans-
fer from channel to channel. In the ¢
around 50 eps amd again in the region above
10,000 eps, this dise delivers unforced pe-
sponse where the outpnt of other labels begins
to fall off. Some of the scervt undoubtedly
lies in fhie proximity of the niking. The threa
trumpets are at extreme righr, the fonr saxes
at far left with the rest of the group linking
rthe two ends. Presiding over (he centoer is i
plump bs that ecan take on auy spenker in
the business and make it shudder like @
waaofer shudd.

Sy Shaffer: Seems Like Old Times

Westminster ¢ 4T 106
Eric Johnson: Rodgers and Harf

Westminster % 4T 108

Before the appearance of stereo dises, West-
minster's two-track (apes were right up there
with the best of them, in audio qulity, In
the opinion of listeners conversant with (he
major tape labels, only two other compn ey
shared the top spot with Westminster, Facl
Iabel, at that time, processed its pwn twao-
track tapes and the variables in sound gual-
ity fluctunted with the conscience of the indi-
vidual firm. When four track came salong,
UST supplied a nniform duplicating process
and Westminster coniined ils elforts ta the
IARLET tapes.,

These two recls featuring the orchestras of
Sy Shaffer and Eric Jolmson illustrate an
interesting point. In each case, the masters
froxa which these tapes wers taken are at
least two years old. Yet the stewdy jmprove-
ments in mass duplicating put these tapes on
A par With tape releases recorded only a short
tinte ago. If we assume that tapes of averqge
vopilarity are praduesd in small gquantities
at the doplicating plant, by the time (he
stockpile of these tapes needs replenishing,
improvements in the duplicating prooess are
bound to show up in the subsequent batches
of tapes. It's a1 mwore flexible arranzement
than one found in the dise business.

WWW amerdacaanadioRietery com

The two reels unpder consideration here pro-
vide a better than average grade of music
for relaxed lixtening. Sy Shaffer is
no stranger 1o Arthur Godfrey fans. ITis band
hax been featured sinee 1945 on the Godfrey
TV and radio programsg with hix trombone n
vital part of the theme song. In addition to
the theme, Scems Like Old Times, played in
its entirety, Shafer presents a batch of stand-
ards in the smoothly pro onal style of a
network crew untroubled by constant changes
in persoanel, Fourteen strings, Your woail-
winds, IFrench horn, and harp add up to a
flexible mediom,

The Eric Johnson crew featured in the
othier reel is not too well known outside of
the Westminster catulog but, like the Shaffer
ganization, they go about their work with
minimum fuss and no snggestion of cnteness
in the arrangements. Radgers and Hary fans
can't go wrong on this one.

Richard Hayman: Caramba
Mercury ¢ STB 60103

Anyone for small clonds of hope on the
horizon? "Thix reel offers several elues por-
tending a slight shift in the attitude of record
companies where tape is concerned. The first

inkling that something a bhit diYerent wax
underway areived with the morning mail the
other day. A buneh of Mercury tapes thint

hind been shipped for review on the Initiative
ol the parent dise firm instead of the indns-
try's clearing house, United Stereo Tapes.

Iiver xince Ampex reached its decizion on
the technien] amd commercinl feaxibility of
open-reel, four-trick tape at ips, most
record companies have been guite content to
let others shonlder the burdens of providing
music on tape. So widegpread was thig feelivge
among record firms when the stereo dise
elbowed out two-track stereo tape, there fs
#ood reasgon to Dbelieve that tape recordings
would have disappeared from the market ff
Ampex had not set up UST to process, dis-
tribute, promote and worry about them in
reneral. In the Inst few months, three major
labels—Victor, Columbia, and Capital-—have
heen handling all responsibilities for their
own recently announced entries on 7.5 ips

apen reel. Now Mercury is showing signs of
i more active role jin
les

the fortunes of its re-
ex finding their way to tape. In addition
making more rounded and purposeful the
cradually improving career of the tape re-

viewer, Mercury Records—in this reel at
least—appears to be taking closer fnterest

in the volume of the signal on the tape, The
choice of level may have been dictated 1o
some extent by the nature of the musgic—
Spanish and Mexican Dblockbusters vaguely
connected with the spectacle of the bulllight.
Yaolume is several notehes above the regular
level used by UST in processing tape record-
ings for other labels. Such individaalism will
not be easily derided by the listener who has
insisted on working out his owu highly per-
sonal choice of playbick components, 1t wmay
eyven prove usetnl in some cireumstances but
I find the Jevel to be higher than 1 nee

Arthur Lyman: Taboo Vol. 2
Hi Fi Tape €3 R 822
In fts day, the 'Taloo series by Arthur
Lynian made quite a hir with novelly seekers
whu were more Ingerextod In oxotie demaoti-
stration material for their rigs than ihey
ware In reasonably  accuriate  depietion ol
music from the South Seas. The novelty field
in both dize and tnpe has broadened so tre-
mendously in recent years, I'm abfraid that
anyone who has kept up with trends will find
even Volume Two of Taboo somewhat old hat,
Some tape fanx have discovered that [tems
such as thix one arve too transitory in their
appeal to form any sizable portion of their
tape Jibrary.,

Dick Schory: Wild Percussion and Horns
A’Plenty RCA Victor LSP 2289

A Dbrasg section has been added to the
Sebhory Percussion Kusemble, Thix iz the third
record by the outfit that had a beantifully
engineered “straight™ percussion dise on the
market nt Jeaxt a year before the current
ping-pong voegue in  percussion cmught the

(Contiued on page 86)
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FISHER 202-R

Stereo FM-AM Tuner

0.5 Microvolt Sensitivity! Golden Cascode Front-End!
SIX IF Stages! FIVE Limiters! Exclusive Microlune!

u At che show and since the show, more people have liscened to, tested
and wanted to own the new FISHER 202-R thag any other tuner in
the world! It's easy to understand why—the 202-R offers so many
exclusive features and new advancements that it is unquestionably
the world’s finest Stereo FM-AM Tuner! ® 0.5 Microvolt Sensitivity
for 20 db of quieting with 72 ohm antenna, the finest ever achieved!
= 1.5 db capture ratio, the finest ever achieved! ™ Golden Cascode
Front-End, SIX IF Stages and FIVE limiters, resulting in selectivity
and sensitivity of a quality never before achieved! ® Exclusive FISHER
MicroTune makes absolutely accurate FM tuning child’s play!
. ® Automatic interstation noise suppression! ® AM section provides
B In five days, 31,119 people listened : : - .
1o the sensational FISHER 202-R Stereo a signal of such high quality that it accurately complements the FM
FM-AM Tuner with exclusive MicroTune! section for FM-AM stereo broadcasts! $329.50

Write today for complete specifications!

FISHER RADIO CORPORATION - 21-29 44th DRIVE - LONG ISLAND CITY 1, N. Y.

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. B Availoble in Canada through Canadian-Marconl
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1. UHER’S TRULY

TPor some months now I've been playing
around with a gorgeous, gray-white, peb-
ble-grained, portable tape recorder, four-
track sterco and full of trieks, with a name
that is prone to all sorts of umnintended
linguistic confusion—its German makers
didn’t think along such lines, obviously,
when they astached the monicker. In fact,
I've worked with two of them, aud listened
in on a third, part of the editor’s home
system. On that occasion I found myself,
after a ecouple of martini’s, saying, “is that
Uler recorder, or mine?" Double talk, but
I meant it quite singly.

There are many things I find wholly ad-
mirable about this Uher “Stereorecord 111"
and 2 few minor items that have given me
a bit of trouble—enough to postpone this
discussion until I had them c¢leared away
and straightened out. That being done, I'm
off in a clond of dust (as we used to say
when we were kids), and my only hope is
that in the meanwhile Uher hasn’t gone and
brought ont a new model. No need for one
that I can see.

The Uher reeorder has the simplest, most
compact, most reasonable and easy-to-learn
control system of any four-track stereo
recorder I’ve so far looked at. This means
a lot, beeanse four-track stereo, both play-
back and recording, requires a lot of con-
trolling. At a drop of a designer's hat, the
control “board” of a home recorder for this
sort of all-ont stereo c¢an evolve into a
flashing maze of colored lights, pushhut-
tons, levers and what-mot, guaranteed to
bewilder anybody, e¢ven ineluding the de-
signer himself. (The same thing applies to
the modern stereo preamplifier, you'll note.
The tendency is towards enthusiastic com-
plexity.)

There's 80 mueh to be eontrolled, in four-
frack. You must provide nof only for two-
way stereo recording and two-way play-
baek, buf also for eomplete mono recording,
on all fonr tracks one after the other, plus
complete mono playback of the same, (And
if you rcally want to be comprehcusive, you
provide for old-type two-track stereo play-
back as well). All of which modes must be
integrated with other funcetions—erase, for
instance. Gotta be able to erase two tracks
at once, but not the one between them; or
crase just one track (mono), leaving three.
Got to be able to push the recording
“safety” button for one-track or two-track
recording and hook up the playback for one
track, or for fiwo, through the built-in
monitor speakers as well as nol through
them, i.e. bypassing whatever built-in power
amps may be on hand.

Then there arc level problems. Two in-
coming ehannels, from mikes and/or from
radio or phono or another recorder, or
what-have-you; two outgoing channels, to
be balanced somehow or other for the
built-in speakers, but a0t to be balanced
when bypassing the speakers. (You want a
fixed output level from the playback pre-

10

Edward Zatnall Canby

amps.) There are the level-indicating de-
vices, two of them, which basically measure
what is going in, on each channel, but may
also measure what conies back out—if yon
hook things up that way. (Uler doesn’t.)

And there are the exira conveniences,
Stereo reversed, for instance, swifching
channels to opposite sides. Useful in case
you got your mikes mixed up in the record-
ing, on the wrong sides. Toune controls—
one for each channel on playback (but not
on recording)—plus, of course, a pair of
volume controls for recording your two
channels and another pair (the same, or
different, depending. . . .) for playback
levels via built-in speakers. Should they be
semi-detached, i.e., adjustable as a unit via
friction, but also adjustable separately?
Should they be entirely separate, one con-
trol for each ehannel, in and out? Or should
they be ganged, joined, one control for
both ehannels, unadjustable? Shounld there
be an adjustment, but maybe off somewhere
ingide, to be set and then left alone? Moot
questions, that must be answered somehow
in every four-track tape recorder.

And, as if this weren’t enough, there are
the extra-extra conveniences. Play back one
track and simnltaneously record on another.
Brilliantly useful, but a switehing head-
ache, I would think. “Pause”—stop the
tape, but don’t disconnect the recording
cirenit. Again, useful but adding more
innards.

All this in addition to the standard me-
chanical eonirols on any recorder, problems
enough in themselves even after ten years or
so of progress. Fast forward and reverse.
Slow-speed, careful movement, either way,
for accurafe spotting. Tape lifting for re-
wind, to save heads. Tape non-lifting, for
manual joekeying of the reels during sonnd-
spotting. (Not all recorders have this nega-
tive refinement, these days, but Uher does,
via the “pause” control.)

And finally, there are the stuni controls.
Remote service of one sort or another—
Ulier has it. Start or stop, record or play,
via controls at a distance, (Have to be
able to disable the remote stuff, too.) A
final fillip—synchronized operation with
assorted film or slide projectors. Uher has
that, too.

And all of this to be incorporated in a
low-priced, snazzy-looking, home-type ma-
chine that Aunt Minnie is supposed to be
able to say ooh-how-lovely and then operate
correctly the first time with her eyes tight
closed in eestasy. Phew! Big order.

Impossible, indeed. But Uber has done as
well as anyhody will for awhile.

Let's see whether T can make it sound the
way it works—reasonable and simple-like.
The basic controls, to begin with, are
gronped in three easily identified elumps.
Middle for the stop-and-go part. That's
mechanical. Left side for all playback
functions, plus the on-off and speed knob.
Right side for all recording funetions, This
tripartite arrangement, I’d suggest, is
likely to become the standard format for

WWW._amernaaanadioRistery com

home stereo recorders and has already
appeared on a good many recorders, with
variations in detail.

Ther's knobs, pushbuttons and tabs
(keys) are tastefully and symmetrically
distributed, all in white except the glaringly
red record snfety button. I was partienlarly
pleased with the variety of sizes and
shapes, within this symmetry. A standard
design weakness, it has always scemed fto
me, is the desire for symmetry at the ex-
pense of practical variety in the eontrols.
Rows and rows of identical buttons, or
plugs or levers, neat looking but extremely
hard to use! Uber kuows that the sense of
toueh is vital in econtrol functioning, and
thus the actual controls are of easily “feal-
able” shapes and sizes, clustered for the

asiest museular action.

Where functions are similar, in record
and playback, the Uher controls are alike.
Take the channel-choosing pushbutfons, a
pair of them on each side. There’s no con-
fusion, because of the elear funetional
separation, right and left. And yet the
identical “feel” does in fact indicate eom-
parable action, for playback and for re-
cording. They do an astonishing amount of
switching between them, these fonr buttons,
two on a side. On the left, playback, you
push both down for stereo sound, snap both
to the up position for stereo reversed,
gwitching the two playing amplifiers to
opposite speakers. Push down only one
button and you get mono, playing only one
track; push the other and you get only the
other track. (“Mono I and II7)

On the recording side, on the right, the
same paiy of pushbuttons works in the same
fashion, except for the storco reverse, which
is omitted in recording. (Why have it
twice; two wrongs to make a right?) Both
buttons down for stereo recording; to re-
cord either traek separately, mono, push
down only the corresponding button.

Not a chance of a mistake. You always
know what you are doing, at a glance, and
more important, you know what you have
done, what you are hearing in playback.
The controls tell you instantly.

This seems to me essential, even though
it does require what looks like duplication
of numerous controls where, theorctically,
there could he an economical doubling-up
to save on costs. Uher keeps things apart
(with separate controls) where the mind
maust Jeep them apart. I won't soon forget
my initial bewilderment with the ingenious
Tandberg 5, which used the same velnme
and channel-selecting eontrols for bhoth
recording and playback. (The machine, of
course, was an adaptation of a ‘‘chassis”
originally designed for mono recording.
Tandberg 6, designed for stereo, is another
story.)

In lJine with Uher's control clarity there
are some nicely foolproof associated switeh-
ings. On recording, Uher has a tricky mike
hook-up for mono work that allows fhe
lower of the two mike receptacles to be
used for either of the two available tricks
—just push down the button for the track
you want and leave the mike where it is.
But when both buttons are pushed down,
for stereo recording, the lower receptacle
feeds only its own proper track; the second
mike takes on the other track. Neat.

The sane kind of circuitry is used in the
playback area, With both channel buttons
pushed down, for stereo playback, each
track feeds its own amplifier-speaker sys-
tem, via the separate (dual concentric) vol-
nme eontrols, and yon hear stereo from the
two tiny built-in speakers. Snap both but-
tons to the up posilion and you have stereo
reverse, the tracks switehed to the opposite
speakers. But push down only one hutton,
for mono playback, and automatieally the
one signal is fed into both amplifier-speak-
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Listen 3o the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-B PM,

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

e Exclusive advanced systematized engineering

® Latest and finest guality parts

e Exclusive “‘Beginner-Tested” easy step-by-
step instructions

@ Exclusive TRIPLE gquality contro!

o Exclusive LIFETIME guarantee at nominal cost

IN STOCK — Compare, then take home any EICO
equipment — right ‘off the shelf” — from 1500
neighborhood E1CO dealers throughout the U. S,
& Canada, most of whom offer budget terms.

HF81 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14W amplifiers to a pair
of speakers. Provides 28W monophonically.
Ganged level controls, separate balance control,
independent bass and treble controls for each
channel. Identical Williamson-type, push-pull
ELR4 power amplifiers, “Excellent’’ — SATURDAY
REVIEW. “Outstanding . . . extremely versatile.”
— ELECTRONICS WORLD. Kit $69.95. Wiren
$109.95. Incl. cover.

HFB5 Stereo Preamplifier: Complete master
stereo preamplifier-control unit, self-powered,
Distortion borders on unmeasurable. Level, bass
& treble controls independent for each channe
or ganged for both channels. Inputs for phono,
tape head, mike, AM, FM, & FM-multiplex. One
each auxiliary A & B input in each channel.
“Extreme flexibility . . . a bargain.'" — HI-F]
REVIEW. Kit $39.95. Wired $64.95. Incl. cover.

New HF89 100-Watt Stereo Power Amplifier: Dual
50W highest quality power amplifiers, 200W peak
power output, Uses superlative grain-ociented
steel outputl transformers for undistorted re-
sponse across the entire audio range at full
power, assuring utmost clarity on full orchesira
& 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. Dual 35W
power amplifiers identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. IM 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.

HF86 28-Watt Stereo Power Amp. Flawless repro-
duction at modest price. Kit$43.95. Wired $74.95.
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FM Tuner HFTS0: Prewired, prealigned, tempera-
ture-compensated '‘front end’ is drifl-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 cobsolescence. Very low distor-
tion. “‘One of the hest buys in high fidelity kits.”
— AUDIOCRAFT, Kit $39.95*. Wired $65.95°,
Cover $3.85. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matches HFT 90. Selects '‘hi-fi"
wide (20-9000 e¢ps @ —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-F1 SYSTEMS. Kit $39.95. Wired
$65.95. Incl, cover & F.E.T.

FM/AM Tuner HFT92 combines renowned EICO
HFT90 FM Tuner with excellent AM tuning facili-
ties. Kit $59.95. Wired $94.95, Incl. cover &
F.E.T.

AFA Economy Steres Imtegrated Amplifier pro-
vides clean 4W per channs! or 8W total output.
Kit $36.95. Wired $64.95. Incl. cover & F.E.T.
HF12 Mono Integrated Amplifier (not illus.): Com-
plete “front end"” facilities & true hi-fi perform-
ance. 12W contincous, 25W peak. Kit $34.95.
Wired $57.95, lacl. cover.

HFS3 3-Way Speaker System Semi-Kit complete
with factory-built 34~ veneered plywood (4 sides)
cabinet. Bellows-suspension, full-inch excursion
127 woofer (22 cps res.) 8” mid-range speaker
with high internal damping cone for smooth re-
sponse, 34 cone tweeter. 2V cu, ft. ducted-
port enclosure. System Q of ¥2 for smoothest
frequency & best transient response. 32-14,000
cps clean, useful response. 16 ohms impedance.
HWD: 26%" x 137%” x 1456~. Unfinished birch.
Kit $72.50. Wired $84.50. Walnut or mahogany.
Kit $87.50. Wired $39.50.

HFS5 2-Way Speaker System Semi-Kit complete
with factory-built 34 veneered plywood (4 sides)
cabinet. Bellows-suspension, %a” excursion, 8
woofer (A5 cps. res.), & 3¥2” cone tweeter, 144”
cu, ft. ducted-port enclosure, System Q of 32 for
smoothest freq. & best transient resp. 45-14,000,
cps clean, useful resp. 16 ohms,

WWW amernacarradieoRietery com

@ 1960 by EICO, 33-00 N, Blvd,, L. 1. C. 1, N. Y.

Mono Hi-Fi...

the experts say

your Best Buy

is EICO

Stereo Automatic Changer/
Player 1007

INSTITUTE OF

HICH FIDELITY

MANUFACTURLRS
INC

HWD: 24~ x 12127 x 10Y2~. Unfinished birch. Kit
$47.50. Wired 5256.50. Walnut or mahogany. Kit
$59.50. Wired $69.50.

HFS1 Bockshelt Speaker System complete with
factory-built cabinet. Jensen B” woofer, match-
ing Jensen compression-driver exponential horn
tweeter. Smooth clean bass; crisp extended
highs. 70-12,000 cps range. 8 ohms, HWD: 23"
X 11" x 9”7, KIt $39.95. Wired $47.55

HFS2 Omni-Directional Speaker System (not illus.)
HWD: 36” x 15V4” x 11%2”, “Fine for stereo" —
MODERN HI-FI. Completely factory-built. Mahog-
any or walnut $139.95. Blond $144.95.

New Stereo/Mono Autamatic Changer/Player: Jam-
proof 4-speed, all record sizes, automatic changer
and auto/manuaj player, New extremely smooth,
low distortion moisture-proof crystal cartridge
designed integrally with tonearm {o eliminate
mid-range resonances. Gonstant 4% grams stylus
force is optimum to prevent groove flutter dis-
tortion. No hum, turntable aftractions, acoustic
feedback, center-hole enlargement. Only 1034” X
13». 1007S: 0.7 mil, 3 mil sapphire, $49.75.
Incl. F.E.T. and ‘‘Magnadaptor.”

+Shown (n optional Furniture Wood Cabinet
WE71: Unfinished Birch, $9.85; Walnut or
Mahogany, $13.35.
++Shown in optional Furniture Wood Cabinet
WE70: Unfinished Birch, $8.95; Walnut or
Mahogany, $12.50.

New! 36-page Guidehook to Stereo
and Mono Hi Fi...Send 25¢ to
cover handling and postage.

EXPORT: Roburn Agencies, Inc., 431 Greenwich 5t.; New York 13, N. Y.
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STABLE
ROTATION
GIVES YOU
REAL
SATISFACTION

NEAT

Professional 4 speed turntaple with
hysteresis synchronous motor

P-68H

Specifications :

Motor :

4 pole capacitor-start hysteresis

synchronous mator.
Tarntable :

12" diameter aluminum diecast-

ing.
Speed :

16-%, 33-3, 45, 78 r.p.m.
Power consumption : 15 watfs.
Recommended stylus force:

15 gr. maximum
S/N : 45 db minimum
Wow and flutter :

0.25% maximum
Frequency : 50 c/s.-60 c/s.
Voltage : 90—117 volts.

NEAT ONKYO DENKI CO., LTD.

No. 4-1 ¢chome, Kanda Hatago-cho,
Chiyoda-Ku, Tokyo, Japan

ers, Two-speaker mono. You can do it with
either track, via either button. (If you
want only one speaker, turn down one vol-
ume control.)

In either situation, recording or play-
back, it ig virtually impossible to make a
mistake. And all via four simple push-
buttong, two for each function.

Details like this exeite my admiration,
for they represent the best sort of ingenu-
ity and simplicity, good thinking in a situ-
ation where a false move means disaster.
Personally, T would like to see a stereo
preamplifier as gimple and as foolproof, in
its own area, as this Uher is in its tape
field. T haven't yet.

The Uher runs at three speeds in a tricky
way. One knob does it, and to change speed
you must turn the machine off entirely. The
knob moves up and down for speed change,
turng elockwise in cach position to switch
on the power. (The drive motor in the Uher
is of the constant-rumming type.) This sort
of electromechanieal interlock is, of course,
a feature of most home tape recorders and
it i3 further used in the expected ways
thraughout the Uher. You can’t push the
recording safety button without stopping
first, then pushing the start tab. You can’t
move the rewind-fast-forward until un-
locked by the stop tab, and 80 on.

An indieation of Uher's wide-awake
thinking on the matter of home usage in
actual practice is in the simple and effec-
tive tab marked stor. There are three tabs,
like piano keys, lined np in front of you;
the middle one, stor, is three times as big
as the other two, sTART and rAuse. Excel-
lent! I"or it is the sroP control that you’ll
want to find quickly in every emergency.
The others are always used with delibera-
tion and eare. Now who else has thought
of that?

Moreover, the fast-motion key, thin, side-
wise and placed immediately in front of
these, slides either way in the direction of
the resulting tape motion. Youn can move
tape very slowly, via light friction, slide
this tab further for full speed and at the
extreme positions lock it in place. It un-
locks via the big stop tab, instantly. (T
found the locking too quick for my taste.
[ often locked it in fast motion when I
didn’t mean to.)

The handy convenience of these odd-
shaped tabs and keys, right under the fin-
gers, must be felt to be appreeciated. Again,
a minimum chance for confusion, where a
row of identical buttons or keys merely
iuvites mistakes, however pretty they may
look.

Levels? A horizontal double “eve” right
next to the eenter operating contrels and
angled forward, two thin green stripes
that close from the sides to meet at the
middle. Neat, aceurate, and they read only
on recording. With the “pause” key down
(it's called “‘stop™), you can read levels
before you record, or use Uher for a public
address system—or two, via two mikes.
(But look out for feedback.)

Mikes? Two dynamies are furnished as
regular equipment; I took on a pair of
faucier ones, the AKG D 19 Bk/Hi, to
avoid bottlenecking, just in case. But yon
can get these as an alternative; you needn’t
buy them in addition to the standard pair.
(I would certainly recommend the more ex-
pensive mikes, if vou ean manage them in
your bundget, and you can always argue
with the Uher salespeople.)

The Uher inputs and outputs, with Ger-
man-type connectors, are clumped in a re-
cess to one side of the recorder, wwith a
sliding shutter to cover it up. The twin
speakers face towards you at the front end,
behind the earrying handle, a strap that
goes all the way aeross. The Uler lid goes

on with the two reels in place—which isn't
possible with many other reeorders, even
including the old Ampex 600. (Indeed, I
“lost” a valuable reel of tape for a week
or so, then found it sitting on the Uler,
Just where T'd left it.)

This is the first portable recorder I've
tried that featurcs buil¢-in stereo playback,
(The Tandberg 5 had only one speaker.)
It works—with reservations. What more
would you expect?

The two little built-in speakers, first, are
able to make an astonishing amount of
noise for their size. I used the maehine one
night to play 1 mono dance tape for some
thirty or forty noisy folk dancers and the
sound was actually louder and more selid
than that of the local phonograph, which
had muech larger speakers in it. The quality,
via these miniatures and their built-in dual
amplifiers, is surprisingly good. I was in-
pressed,

- Asg for the built-in stereo—it is there,
right in front of your nose. That is, to liear
stereo you must put your nose down about
six inehes in front of the recorder, or tip
the machine bodily up into your face at
close range. The speakers aren’t much more
than six inches apart. At this nosey range,
the stereo is excellent—just switeh to two-
speaker mono (via those excellent push-
buttons) and you'll hear how excellent it is.

At a few feet of distance, of course, the
stereo inerement deereases quickly to infin-
ity; it is plain mono, for all but the man
with his nosge in the machine. But for gnick
monitoring and on-the-spot playback the
sterco speakers are extremely useful and,
indeed, essential for portable sterco. I'm
all for them, even if the stereo iz strietly
for one listener at a time.

* ¥ & 4

I could go on and on, but it's time for i
few minor reservations—what good is a
plus report without @ bit of minus to give
it salt?

'l have to prod Uher gently in one very
minor direction. As in some other record-
ers, both American and European, this one
has no outputs. What? No outputs at all?

A single receptacle, for a special plug
feeds only to Uher's own pair of extension
speakers, via the internal amplifiers; but
nary a socket will you find that feeds
straight from the preamps, for your own
outside hi fi system. No visible way to hook
the michine into your hi fi,

Iustead, you ecan use one or another of
the sockets intended for other functions.
The directions don’t help you much, but I
was told verbally how to do it. You use
cither a socket labeled cryptically “bhal-
anee,” or else use the radio input. Ab-
solutely nutty, on the face of it; but this
is uot an idiosyncrasy of Uher's; it appears
on most Kuropean tape recorders, until
maodified for Ameriean usage, and evidently
reflects a Buropean way of thinking. Over
there, you use i recorder as a recorder, not
as a hi fi component.

What is needed, obviously, is u standard
pair of American-type TAPE-0UT sockets,
RCA-type, straight from the fwo preamps.
Eventually, that's swhat there will be, when
the news gets back to Germany. It's hap-
pened already in other imported machines.
Meanwhile, you c¢an play your stereo tapes
(uite nicely via your own stereo amplifier;
it's just that your sense of fifness may be
violated by using an input for an output,
even it it does work! All these oufputs, by
the way, are three-wire hook-ups, which may
cause you some mild stereo complications,
Four-wire is better,

Time flies and so does space. 1'd like
playback tone controls marked for “flat"
or ‘normal,” which these arem’t. Not im-
portant. I'd like an easier playback cut-out
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*Quoted Jfrom

high fidelity o o o

EQUIPMENT REPORTS

terial will soon reveal the almost total absence of
coloration introduced by the AR-3. The sounds

produced by this speaker are probably more true
to the oniginal program than those of any other
commercially manufactured speaker system we
have heard. On the other hand, the absence of

* A reprint of the complete
Hirsch-Houck Laboratories’ report
on the AR-3 speaker system, as
it appeared in High Fidelity magazine,
will be sent on request.

AR-3’s (and other models of AR speakers) are on demonstration
at AR Music Rooms, at Grand Central Terminal in New York City,
and at 52 Bratle Street in Cambridge, Massachusetts.

ACOUSTIC RESEARCH, INC., 24 Thorndibe Street, Cambridge 41, Massachusetts
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we feel that people who read AUDIO,
and enjoy the finest quality music repro-
duction alsoi'enjoy really good food on
their tables. '

Your next question may be...Is it a dif-
ferent kind of cookbook?

Of course our reply would be—Yes! Oh,
it doesn’t have a revolutionary format
‘and it appears to look like any ordinary
cookbook. But, the secret of its goodness
is the recipes that fill its 148 pages...
Tecipes responsible for the heart warm-
ing, flavorsome, homespun aromas expe-
Tienced only in the kitchen of an Adiron-
dack country home.

The name of the book iz PLACID
EATING, and it is chock full of palate-
tempting recipes compiled by Climena
M. Wikoff, owner of the Mirror Lake Inn

.-t (you guessed it) Lake Placid, New
York.

Actually, the first edition (now out of
print) was discovered by Mr. AUDIO
(C G. McProud) during his stay at Mrs.
Wikoff’s Mirror Lake Inn, where, in Mr.
MeProud’s own words—""...every meul is
80 tasty that eating becomes a real joy,
where each wight's dessert excels the one
from the night before, where one has to
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push himself away from the table before
upsetting the daily calorie count.’”

Here is a cookbook that will enable you
to recreate in your own homes superb
dishes experienced only at the Mirror
Lake Inn—dishes like Lake Trout Baked
I Wine and Adirondack Apple Pie, réec-
ipes for which are reproduced below—

LAKE TROUT BAKED IN WHITE WINE

Remove heads and tails from a 2-pound fish. Split open down
back and rinse well, Remove backbone and ruli inside with lemon,
salt, pepper and thyme to taste. Knead 1 tablespoon of butter
and anchovy paste the size of a large pea; placing mixtare inside
fish. Place fish in a greased baking pan and cover with 34 cup
of white wine. Bake 25 to 30 minutes in moderate oven, 350
. Baste frequently. Garnish with parsley ard lemon

and serve with plain bolled potatoes.

ADIRONDACK APPMLE PIE

1 ¢ sugar 3 thaps. white corn syrup
2 tbape sifted flour 6 to 8 rrt apples, thinly
15 up. grated nutmeg sliced

1% c. orange juice
V4 ¢ melted butter
Mix together the sugar, flour, nutmeg, orange juice, corn
syrup and melted butter. Add the sliced apples and mix thorough-
ly. Butter a pic pan heavily before putting in your pastry, Fill the
pic ahell with the apple mixture and make. pastry strips for the
top which should be dipped. in melted butter before putting on
the pie, Bake in 400 degree oven for 15 minutes: reduce heat/ 1o
250 degrees and hake 35 to 40 minutes longer,

pastry

This colorful book, plastic bound for easy
handling, will contribute many wonder-
ful adventures in food for everyone in
the family. Order a copy today, the Lady-
of-the-house will adore you for if. Inci-
dentally...it makes a wonderful gift for
anyone. PLACID EATING, 1562 pages,
Plastic Bound: $3.95.

qwiteh; on Uher you must lift the volume
control clumsily upwards to kill the two
speakers for reecording—and T invariably
forget, producing an ungodly squall of
feedback the instant the record button is
pressed, scaring my talent out of its wits.
Again, minor; nor is it easy to know just
what to do in this case. And one last,
incongruous item that I'll bet Uher has
never noticed. When you earry the machine,
the speakers point upward, direetly beneath
the carrying strap, Whaet do you do when
it rains? It rains right into the speakers,
I can tell you, and it snows into them too.
T experienced both—but managed to pre-
vent serions damage by scuttling quick, like
a crab, to where I was going.

Oh yes—something about the phono-
radio input switeh, and I forgot to observe
that the recording volume control is per-
manently ganged, one control for both
channels. (But with two level “eyes,' one
for each.) This, I believe, is a good idea.
Nothing is more disastrous, for amatenr
stereo recording, than a shifting volume
halance that changes in mid-recording. It
is impossible to eompensate for it in the
playback and your recorded sounds will
always jump madly from side to side, un-
controllably.

Uher is absolutely right, then, in hooking
the two channels permanently together for
all stereo recording, leaving the adjustment
and balance for playback. 1 suggest only
that either an internal level-set or a eareful
actory balancing should be provided. The
two recording preamps are likely to be
different, and probably will grow differ-
enter with time. Mine weren't the same,
though the differcnce ivas nob serious.

No recorder should ever liave separate
channel gain eontrols for recording unless
there is a master control in addition. In
professional models there always is. In
home wmachines, the Uher arrangement
scems to me the only one that is practical
for foolproof two-channel recording.

The Uher's eontrols are marked ingeni-
ously via the Xuropean system of graphic
little “pictures,” that explain functions at
a glance. These, with the few necessaxry
English words, are laid onto a sheet of
clear plastic that fits ander the control
panel—just. teplace the plastic for any
other language you may need. Uher's some-
what complicated instruetion booklet isn't
quite so simple but zlso comes in various
tongnes. Mine was in German (I got an
Engligh replacement with the second ma-
chine), and I really floundered, from
Laulstaerkeregelung und Klangfarbenwehl
right through to Bandgeschwindigleil
waehlen. But I figured out most for myself,
by the try-it-and-see-what-happens method,
even hefore T got the English booklet.

There’s more—automatic stop, sound
on sound, the extra “Akustomat” remote
control, and that excellent synchronized
slide projector feature, wlare your re-
eorder gives your leeture for you and runs
am automatic slide projector too, changing
the pictures at the right moment as your
voice talks from the tape. Works like a
charm. Enough said. Given the right play-
ing speed and proper output couneetions to
your hi fi, this little Uher recorder can he
a solace to anybody’s sterco hours.

2. MACRO AND MICRO

It's getting dreadtully hard to say any-
thing nseful about loudspeakers, these
days. Now, if only 2 mew gpeuker had the
complex array of controls and general
gadgetry you find on a new tape recorder |
Tnstead, all there is normally is a leyel con-
trol or two and a pair of standard eon-

(Continued on page 52)
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there are mixers . . . then, there are the fabulous

CustoMixers

—e " designed and built by OLIVER BERLINER, internationally
known sound systems authority

new

At last professional MONOPHONIC and STER-
EOPHONIC mixer amplifiers for Motion Picture
and Public Address Systems, Broadcasters and
Recordists . . . the CustoMixers incorporate feat-
ures not found in any other mixers, regardless of
size or cost; with quality equal or superior to
-anything in their price range.

The incredible UltrAudio CustoMixers} custom-
ized because you select only the facilities needed
to meet your personal requirements, are styled
to compliment the most discriminating home or
studio decor, and are perfect for porfable‘ or
permanent installation. All CustoMixers incorpor-
ale the amazing professional LINE-ATEN?®
Straight-Line volume controls and Plug-In ampli-
fiers and transformers.

3¢ handsome carrying case optional at extra cost,
©patent pending. * trade marks of Oberline, Inc.

| i COMPARE THESE EXCLUSIVE CustoMixer FEATURES:

* Every control and indicator is Straight-Line for easier operation of multiple mixers and easier
viewing of settings and levels.

* All input transformers and Shock-Mounted preamplifiers plug in. Buy only those items you need.
Virtually failproof . . . no need to repair; just replace in seconds and you're back “on-the-air"
with a spare.

* Plug-in accessory TONE GENERATOR, (Remove any preamplifier; plug in Oscillator to put sus-
tained tone on the output line for level setting. Remove Oscillator; replug preamplifier.)

* Input impedances 50 to 600 ohms and hi-z; low or high level.

% OQutput impedance 50 to 600 ohms and hi-z; illuminated standard vu meter on each output line.

* 5%x19 inch front control panel for standard rack, carrying case or console mounting. Fused
silicon rectifier power supply.

* Separate output connection for steren or monophonic headphones, monitor amplifier and public-

e et | address system feed.

e e . % Extremely light weight with easy-on-the-eyes military specification rugged finish, beige with

s 7y e white lettering.

Wi r §1 * Unique replaceable designation strips indicate use of each mix position.

= Model M-5: Five independent mixing positions plus A 2-channel fully stereophonic mixer (shown in

master gain control. Phono equalizing and cueing opuional carrying case) with two mix positions and

switches on front panel for mixers 2 & 3. A 60db a master gain control per channel, Special “MIX"

pad switch enables mixer-1 to accept a high level, switch permits all mix positions to feed hoth

low impedance source. Single channel output. cnanne:s simultaneously with sub-master on each
channel.

For technical and factory-direct purchasing information,

write to Oliver Berliner at Dept. 2-12

UltrA udl” 7471 Melrose Avenue / Los Angeles 46, California / U.S.A.

F' R O D cC T s
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EDITOR'S REVIEW

YEAR IN REVIEW

HE YEAR WHICH ENDS in just a few more days is

likely to be remembered as the beginning of the

end of the sellers” market in hi-fi and the begin-
ning of a new era wherein quality is the important
consideration. Five years ago, or even two yvears ago,
it Was possible to sell almost anything that was labeled
““hi-fi""—now the potential buyers are beginning to
listen with their ears instead of with their eyes, which
many seemed to do with their entire experience of
sound consciousness deriving from what the news-
papers advertisements said.

True there is plenty of junky equipment on the
market, though very little of it is in the eomponent
field. It is still possible to buy a complete stereo phono
system including a ehanger, a stereo amplifier, and
two speakers (however close they may be spaced) for
somewhere around $30. With, possibly, a few LP
records thrown in. But in the high fidelity component
field, the really snceessful companies are those whieh
are building the best possible merchandise, even if the
price tags must reflect the extra cost of manufacture.

All of this is a good sign, in our opinion. The entire
audio indnstry was founded on the desire of the sin-
cere music lover to have sonnd reproduction in his
home as close as possible to what he would hear in
the concert hall, While that elusive quality has never
been properly defined because with 2000 seats in a
given hall the ‘“concert hall” quality is sure to differ
slightly with each one. The concertgoer who habitnally
sits in the top gallery hears an entirely different sound
than does any occupant of the first five rows. Aside
from- that, however, it is certain that the serious
listener is at least able to obtain his—as Mr. Canby
has oceasionally said—‘imagined original’® by choice
of equipment and by careful manipulation of the con-
trols and by judicious placement of the loudspeakers.

In spite of comments often made in the industry,
we feel that the swing back to top-quality equipment
is a good sign. No one in the high fidelity industry
seriously expeets that component hi-fi will ever become
a ‘‘mass’’ business in the same sense that TV or pocket
transistor radios have. But there is plenty of reason
to believe that this industry can always find plenty
of qguality-conscious buyers to ensure a thriving—
though possibly small when compared to some of the
mammoth radio and TV companies—business. There
are over three million new homes started every year,
and every single one of these homes is a prospect for a
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hi-fi system. Not, possibly, for the most expensive units
in the line for every one of these new homes, but
surely for some sound reproduecing equipment. And
do not forget for a moment that the younger genera-
tion—those who are starting these new homes—are
more conscious of sound and musie than the older gen-
eration, largely because they have been exposed to
more music in schools and elsewhere. We see no neces-
sary diminution of the over-all high fidelity market
for years to come.

But it is possible that we will have to s¢ll hi-fi in the
next few years—the days are likely to be over when
all that was neecessary was to open up a store and

then sit down and watch the customers walk in. Th»
successful hi-fi merchant must know his business, both
technically and commereially ; he must provide impec-
cable serviee; he should, in faet, conduet his business
to the same standards that the successful automobile
dealer does.

Actually, automobiles and hi-fi have some points
of similarity—neither is an absolute necessity, but
both are desirable. Both require service. Both require
a high degree of selling. True, the typieal automobile
buyer knows he wants to buy a car, while we have to
convinee the potential hi-fi buyer that he wants music
in his home. But we still must sell and keep on selling,
and perhaps most of all, we must keep the customer
sold by the quality of our service.

As we say in the publishing business—all that was
necessary in the early days of hi-fi was to put out a
book or magazine with the word *Audic’’ on it and
people would flock to buy it, even though nothing was
printed on the inside pages. Now the people look inside
first, and we have to give them something besides
the cover.

Perhaps when people learn that there is something
more to high fidelity than the words ““hi-fi’* on the
label, they will begin to enjoy music more than ever
before.

SINCEREST FLATTERY

We find it diffieult to suppress a smile—possibly
even @ smirk—when we look over the panel of experts
assembled by another magazine in this field to judge
a number of groups of hi-fi components. On the panel
were two regular Aubpro contributors, and we were
reliably advised that another was asked but declined.

When an authority is needed, even the other maga-
zines know where to go to get one.
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STANTON Calibration
Standard: Model 381 —
An ultra-linear professional pickup
for recording channel calibration,
radio stations and record evaluation
by engineers and critics...from
$48.00

Collectors Series: Model 380—A pre-
cision pickup for the discriminating
record collector...from $29.85

Pro-Standard Series: MK II—A pro-
fessional pickup outstanding for
quality control...from $24.00

}.‘-..
(i
N
S

StereaPlayer Series: Stereo 950 —
A fine quality stereo magnetic pick-
up for the audiophile...$16.50

more for everyone...more for every application

.. .50 much more for everyone ... for every
application . . .in the complete line of Stanton
Stereco Fluxvalves.

Here is responsible performance .. - in four superb
models ... for all who can hear the difference.
From a gentle pianissimo to a resounding
crescendo—every moveiment of the stylus reflects a
quality touch possessed only by the

Stereo NMluxvalve.

LISTEN! ... and you will agree Pickering has more
for the best of everything in record reproduction
—mono or stereo, More Output-More Channel
Separation —-More Response—More Record Life!
In short...more to enjoy...because, there’s more
quality for maore listening pleasure.

Ask for a Stanton Sterco Fluxvalve=
demonstration at your Hi-Fi Dealexr today!

FOR THOSE wuoP GAN HEAR THE DIFFERENCE  4U S. Patent No. 817,550

&

PICKERING' & CO., ING., PLAINVIEW,

)} | ]
|ckarlng Send for Pickering Tech-Specs—a handy guide for planning
NEW YORK a stereo high fidelity system ...address Dept. B120

STERE‘J 1‘-Llik\v’.‘1‘_\_|'E, STEREGPELAYER, COLLLCTORS SERIES, PHO-STARDARD SERIES, CALIBRATION STANDARI- ARE TRAOGEMAEKS USED TO DENOTE YHE QUALITY OF PIGKERING COMPANY, INC, PRODUGTS.
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A HISTORIC
TELEPHONE
EXPERIMENT
BEGINS IN AN
ILLINOIS TOWN

New technology brings the dream of an electronic central office
to reality . . . foreshadows new kinds of telephone service.

Today, the science of communications reaches dramatically into space, bounc-
ing messages off satellites. But an equally exciting frontier lies closer to home.
Bell Telephone Laboratories engineers have created a revolutionary new central
office. At Morris, Illinois, an experimental model of it has been linked to the Bell
System communications network and is being tried out in actual service with a
small group of customers.

This is a special electronic central office which does not depend on mechanical
relays or electromagnets. A photographic plate is its permanent memory. Its “‘scratch
pad,” or temporary memory, is a barrier grid storage tube. Gas-filled tubes make
all connections. Transistor circuits provide the logic.

The new central office is versatile, fast and compact. Because it can store and
use enormous amounts of information, it makes possible new % of services
that will be explored in Morris. For example, some day it may be feasible for you
to ring other extensions in your home . . . to dial people you frequently call merely
by dialing two digits . . . to have your calls transferred to a friend’s house where
you are spending the evening . . . to have other numbers called in sequence when
a particular phone is busy.

The idea behind the new central office was understood 20 years ago, but first
Bell Laboratories engineers had to create new technology and devices to bring it
into being. A Bell Laboratories invention, the transistor, is indispensable to its
economy and reliability.

This new experiment in switching technology is another example of how Bell
Telephone Laboratories works to improve your Bell communications services.

BELL TELEPHONE LABORATORIES
World center of communications research and development

Part of a memory plate of the new electronic central office is shown at right (enlarged
8 times). Spots are coded instructions which guide the system in handling calls and
keeping itself in top operating form. Over two million spots are required. Logic and
memory are physically separated in the machine, so new functions can be easily
added. The experiment is being conducted in co-operation with the lllincis Bell
Telephone Company and the Western Electric Company.
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The Anode Follower

CHARLES P. BOEGLI*

Possessing virtues far in excess of its namesake the cathode fol-
lower, the anode follower provides the audio engineer with a sim-
ple tool for achieving a wide range of high-quality audio circuits.

HE “ANODE FOLLOWER” is so called be-

canse, in 1its simplest version, the

anode of the amplifier tends to repro-
duce the input signal in much the same
manner as does the cathode in a cathode
follower. It is a tool of unusual versatil-
ity to the electronic designer. Although
the cathode follower is more or less
limited to a gain approaching 1.0, the
anode follower suffers no such limita-
{ion; gains of more or less than 1.0 ave
easily attained. In common with the
cathode follower, the anode follower may
have high input and low outpuf imped-
ances. Again, it is not greatly restricted
in this sense.

The term ‘“anode follower” is gener-
ally applied to single stages of amplifi-
cation supplied, in addition to the active
element, with a series input impedance
and a feedback impedance. In its striet
sense, the term is applicable only when
the inpub and feedback impedances are
identical, so that under the usual eondi-
tions, the gain approaches 1.0. FFor want
of a better term, the plate of a tube, the
collector of an zpn transistor, and the
colector of a pup transistor, are all
called anodes, even though the last is a
negative element. The versafility of this
type of amplifier arises from possibili-
ties of using nonidentical impedances;
in such eases, although the similarity to
the cathode follower ends, the term
“anode follower” persists.

Cirenits of this type find manifold
uses in the entire field of electronies.
They may be used as simple mixers, to
add several inputs with very little inter-
action or loss of gain; hy their use, sig-
nal filtering may often be accomplished
with minimum loss of gain; as imped-
ance-matehing devices, they are far more
versatile than cathode followers; and in
the audio field, such stages provide good
amplification with wide frequency re-
sponse and notable lack of distortion.

Design of such a stage involves more,
however, than simple addition of two
impedances to an ordinary vacuum-tube
or transistor stage. If satisfactory results
ave to be obtained, attention must be
paid to the choice of impedance values,
and wnless the impedances ave properly

* Product Planning Manager,
Corporation, Cincinnali, Ohio.

Bendiz
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Basic scheme of the anode fol-
lower.

Fig. 1.

chosen, the ecirenit is apt to perform
somewhat differently than expected. Un-
fortunately, treatments accorded the cir-
cuit in various fexts make assnmptions
that tend to obseure the factors affecting
the proper choice of impedances. Ior
this reason. it has appeared worthwhile
to eonsider the cireuit at some length;
this article summarizes the results of
that work.

ANALYSIS

Consider an amplifier (Fig. 1) in
which a feedback element, Z,, is con-
nected between output and input. Z, is
a series input impedance and R is an
input shunt. In practieal civeunits, X may
be very large (as in the case of tubes
with a single input) or quite small. The
latter situation arises when the amplifier
las a low input impedance (e.g., a tran-
sistor) or when the amplifier is used for
mixing a number of inputs, in which
case R represents the paralleled resist-
ances of all inputs other than the one
whose behavior is being investigated.

The usual analysis of anode-follower
cireuits igmores the existence of R but,
as will be seen, its effect upon the per-
formance of the eircuit may be quite
profound.

With the currents as shown in Fig. 1,

Zy
C] 32

R 22
7

Fig. 2. Equivalent input circuit for the
anode follower.
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the following equation is obtained:
e, e, —e, E£,—e, '
== + = (1)
R Z, Z,

which, rvearranged, yvields

WERERe S WOL Y,

AR N iz 2)
Eqgunation (2) is the hasiec equation for
the anode-follower circuit.

Gain

Let e;=—e,/4, indieating that the
amplifier has a phase shift of ».180°
where 2 is an odd number. Then, equa-
tion (2) beeomes

T T
ph o WA N TR T

from which

% _ 1
e 2, 117 4 (3)
Zo\ R

The exact implications of this equation
depend upon the use to which the cirenit
is to be put. Examples of snch nses will
be treated suhsequently.

Impedances
In equation (2), let ¢,=— Ade,; then

£ @)

e, (A+1)RZ +7,Zs+RZ,
An analysis of the voltage divider shown
in Fig. 2 shows the voltage ¢, is related
to the inpuft ¢, by precisely the same
equation (4) as was derived for the
feedback amplifier. Tu Fig. 1, the current
entering the eirenit through Z, sees, at
&,, an impedanc¢e of R in parallel with
Z./ (A +1). When viewed from the grid
of the fube or the base of the fransistor,
therefore, the impedance Z, looks like
Z,/ (A +1).

In the expressions for gain and input
impedance appears the term A for the
amplification of the amplifier. This 4 is
the gain that would be measured if the
Z, were connected bebtween the outpnt
and ground rather than befween output
and input. Caleulations of A must theve-
fore include the loading effect of the
feedback impedance.
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The ontput impedance may he found
by letting ¢, =0 and considering a signal
to be applied at e, A certain fraetion,
B, of this signal will be fed into the am-
plifier input, resulting in an output
e,=—BA%, which will eause more cur-
rent to flow in R, than would be the case
in the absence of the feedback. The eur-
reut is, as a matter of fact, multiplied
by the factor (Z+ A’B) so that the gen-
crator resistance, R, appears from the
output ternnnals as

]ifl
1+ A8
In the general case, f is complex so the
net generator impedance, R, will also
be comples. A complete expression for
7, applicable to Fig. 1, is derived sim-
ply by replacing B hy its equivalent in
terms of impedances:
7, 1
R, 1+ A’lj-ile ——~:|
ZR+Z,R+ 2,7,

- Z),R+Z,R+ 7,7, (5)

T (U+ANZ,R+ZsR+ 7,7,
It must be remembered that the actual
output impedance of the e¢irenit is 27, in
parallel with By,

The gain 4’ that appears in equation
5 is the gain that would be realized from
the amplifier with an infinite load re-
sistance; it may be considerably larger
than the quantity A that appeared in
previous expressions.

Spurious inputs

The effects of spurions inputs such as
noise, drift, and mierophonies are gen-
erally expressed in terms of an equiva-
lent signal to the grid of the tube or the
base of the transistor. If the spurious
input is of magnitude d, then the output
of the amplifier in Iig. 1 is not given by
e, =—Aey, but rather e,=—A(e,+98).
The effects of O are therefore added to
5

If the above expression for e, is solved
for e, and this ¢, is substituted into eqna-
tion (2), the result is

_c—- el
L, 17T
Za ENT Ty
A8
T d 6
ARZ, (6)

"RZ, v RZ,+ 2,2,
‘When this i1s confrasted to the open-loop
equivalent, consisting of the passive fil-
ter of Fig. 2 followed by an amplifier A,
for which the output is
7]

e T T

e e (e N e R
R\

it 1s seen that the effects of the spurious

signal ave reduced in the anode follower
by the factor

—e,= +AD(T)
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_ RZ+RZ,+ 2,2,

T (1+A)RZ,+RZ,+ %,Z,
over that which wounld be observed with
the open-loop ecircuit. This faetor, of
course, holds whether the spurious signal
effects at the plate or the grid are under
consideration.

In case where R is much larger than

Zy or Z,

(8a)

e Zatly (8h)
T+ A)Z,+ 7,
APPLICATIONS

Amplifiers

The equations so far derived may be
nsed to design a stage of amplification
with predetermined characteristics, or to
find the effects of certain uncontrollable
factors on the performance of an exist-
ing stage.

When straight amplification is being
eonsidered, the object of the anode-fol-
lower ecirenit is usually one of the fol-
lowing : (a) to devise a highly-stabilized
stage whose amplification is substantially
unaffected by a reasonably small ehange
in tube or transistor charvacteristies, (b)
to provide an amplifier of low output
impedance, (¢) to accomplish control
over the input impedance, or (d) to
confrol the frequency response.

In the nsnal case, it is desivable that
the gain be controlled by impedances Z,
and Z,, remaining substantially inde-
pendent of . With the substitution
4 —> <« in equation (3), the gain ex-
pression becomes

€5 Yo
e, 7z,

and the problem is to determine the
magnitudes of Z,, Z,, and A such that
this condition can be closely realized.
Now, the presence of the shunt input re-
sistanee R may greatly affect the per-
formance of the stage. In the case of a
vacuum tube, B is usnally the grid-refurn
resistor, around one megohm; but if a
transistor is used R may he of the order
of 2000 ohms. Because of its small input
resistance, a transistor anode follower
may not operate as expected unless at-
tention is paid to the magnitudes of Z,
and Z,.

From egunation (3) it may be seen that
if the gain is to be determined princi-
pally by Z, and Z,, then we must have

Zyy 2 (% Zi
Zj rell R '
(1) If Z, <2, and Z,» R, the con-

dition is AR > Z
(2) It Z,=Z, and R » Z,, the condi-
tion is AZ, > Z, ovZ,/ %, » ZT
L.
(3) It Z,> Z, and Z, = R, the condi-
tion is 1> 1/4,
In the discussion that followed equa-

tion (4) it was shown that, viewed from
the input terminal of the amplifier, Z,

1
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looks like Z,/(A+1). Condition (1)
above is tantamount to saying that
Z,/(A+1) must be small compared to
the shunt resistance, R. Since the other
two conditions apply when Z, R, it<
may be concluded that a condition for
the proper functioning of an anode fol-
lower is that the shunt vesistor, R, mul-
tiplied by the gain of the amplifier, must
be large compared to the feedback im-
pedance.

Anode-follower feedback may be used
to overcome the detrimental effects of
certain inalterable amplifier character-
isties. Consider a grounded-emtter
transistor amplifier with an input re-
sistance of 3600 ohms, a gain of 100, and
a collector-base capacity of 36 mmfd.
Suppose further that this amplifier must
be driven from a sonrce with an internal
impedance of 30,000 ohms. Viewed from
the input, the collector-hase ecapacity
looks like (101)(36) =3636 mmfd and
this, together with the sonrce resistance,
leads to a 3 db drop at about 1500 eps.
If, for audio work, a respouse out to
40,000 cps were desired, a resistance
equal to the reactance of 36 mmfd at
40,000 eps could be introduced between
collector and base. The resistor would he
abont 100,000 ohms and the voltage gain
of the stage (=output voltage/generator
open-civenit voltage) would he 3. This
gain is, of course, quite low and it points
up the unsuitability of this type of tran-
sistor in a grounded-emitter transistor
stage for mse with high-impedance
sourees, in cases where good voltage gain
and wide response are desired.

The amplifier, A, may consist of a
single stage of amplification, or any odd
number of phase-inverting stages. Be-
cause of instability problems, the num-
ber of stages is usually hmited to three,
but even a three-stage amplifier may
have properties unattainable with a
single stage. J'or example, by loading a
low-impedance tape-playback head with
abont 10 ohms, a constant-current output
is obtained which requires very little
equalization. Given a grounded-emitter
transistor stage with a gain of 100, the
feedback resistor would have to be 1000
ohms to attain this low input impedance,
but such a heavy load on the transistor
output is apt to lead to low gain and ex-
cessive distortion. If, however, three
stages are used (gain=10¢) then the
feedback resistor may be 10 megohms
for the same 10-ohmn input impedance.

Mixing

An anode follower may be used to mix
several inpnts, with good isolation be-
tween the signal sonrces, The various in-
puts are all connected, through their own
series input resistances, to the anode-
return yesistor. The series resistor of
each input looks into a shunt resistance
equal to the pavalleled input resistor of
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GAIN

e
CONTROL ol

Fig. 3 Anode-follower gain control.
all other inputs. There is thus a limita-
tion on the gain that may be ohtained
with a mixer.

Let it be desired, for example, to mix
{(n+1) inputs, each having an internal
resistance of R ohms, by means of an
anode follower with a gain of abont 1.0.
For each individual input, Z, will be a
resistanee equal to R, while the shunt
resistor will be Z/n. Presumably, the
feedback impedance Z, will also be R. In
this case, ohviously, Z,» R (that is,
R>»R/n) so that the first condition of
the previous section applies. Thus, we
must have AR/n» R which imposes a
rough lower limit on 4. If, for example,
ten inputs are to be mixed, n =9, so we
have RS> R/9. If we let AR/n=9R
(which introdueces a sort of pseudo con-
sistency) then 4 = §1.

The symbol “»” is, of conrse, much less
definite than the symbol “=". If we wish
to find how far the actual eireuit departs
from ideal performance, reconrse must
be made to the original equations. In
the case of the 10-channel mixer we
should find

2y 1

S e i 0.9
Lo el e e S n gy
14 T, (9+1+1)

instead of the 1.0 that was expected.
Were a gain of exactly 1.0 desired, an
adjustment could be made to the value
of Z, to obtain it.

Gain control

It is possible, by using the anode fol-
lower, to duplicate the gain characteris-
ties of any combination of passive filter
and simple amplifier. Although gain con-
trol is customarily earried out by means
of resistive attenuators, it may also be
performed by an anode follower (Fig.
3).

GAIN
CONTROL out

The anode-follower gain control has
the advantage that the distortion of the
stage is greatly reduced at low levels.
For this reason, this type of gain control
is particularly felicitous with transistors,
which are generally operated with mmch
larger ratios of signal-to-power-snpply
voltages than ave tubes, and which are
therefore move susceptible to distortion.

The imput resistance of the gain-con-
trol stage varies, depending upon the
setling of the gain control. A minimum
input resistance may be set by introdue-
ing a small series resistor info the input;
its effect is also to set the maximum gain
of the stage. Where an approximately
fixed input resistance is desirved, an al-
ternative arrangement can be used (Fig.
4) in whieh a fixed input resistor and a
varying feedback resistor are employed,
The maximum size of the feedback con-
trol is determined by conditions previ-
ously outlined.
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Fig. 4. Anode-follower gain control with
fixed input resistance.
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Fig. 5. RIAA equalizer stage.

Equalization

The anode-follower cireuit permits a
great deal of control over the frequency
response of an amplifier. When equaliza-
tion is the objeet, the impedances Z,
and Z, may be complex, and their limit-
ing values are determined by already-
stated considerations.

Tfor instance, let us consider the de-
sign of an amplifier to provide correet
RIAA recording charactervistic for play-
back., As is well known, the desived
playback equalizer shows a flat response
up to 50 eps; between 50 and 500 eps
it drops with increasing frequeney at 6
db per octave. Between 500 eps and
about 2100 eps fhe response is again
flat, while above the latter frequency the
response again drops, as the frequeney
inereases, at the rate of 6 db per octave.

In the design of an equalizer stage,

the gain at one particular frequency
may be specified. For a phonograph
equalizer, it is usually wise to set the
low-frequency (below 50 eps) gain,
which is the maximum gain over the
andio spectrum, at from one-fourth to
one-tenth that of the open-loop stage.
Figure 5 shows the design of an anode
follower for acecomplishing the necessary
equalization. At low frequencies, the
gain of this stage is determined by the
feedback vesistances R,+R; and the
input resistance R,. At 50 ¢ps, €, he-
gins to shunt R, and the response he-
gins to drop; this dvop continnes until
the reactance of O, is equal to R;, which
should oceur at 500 eps. At 2100 cps,
capacitor €, begins to shunt 2; and the
response again drops off above this
frequency.

Most phonograph pickups operate
well with a load resistance of 27,000
ohms or more. Thus, 2, may be 27,000
ohms, If the tube has a gain of 150, the
gain at 50 eps may be set at abouf 15.
Within the ranges of commercial eapaci-
tors and resistors, the values R, =330k,
R,;=33k, C;=0.01 mfd, and C;=0.0022
mfd meef the reguirements quite acen-
rately, and permit a gain at 1000 eps of
about 1.22. B, may be reduced for pick-
ups that ean operate into lower resist-
ances, with a vesultant improvement in

gain,

Tone control

A tone-control stage is a variable equal-
izer of rather simple characteristies. A
tone control unsing the anode-follower
cirenit has been designed by Baxandall;
a simplified and highly satisfactory ver-
sion is shown in Fig. 6. The difficulty in
its design is carrying out two control
funetions (i.e., bass and treble) inde-
pendently. If it is vemembered, however,
that the bass-control capacitors present
effective short civeuits at high frequen-
cies, then it can be seen that the com-
ponents cffective in the bass control are
apacitors €, and O, along with resistors
2, and R, and the bass control itself;
the components effective m treble con-
trol are the eapacitor €, and the re-
sistors R, and R,;, along with the freble
control.

This eivenit is also very effective with
transistors, provided suitable imped-
ances arve used. IFigure 7 shows a tran-
sistor stage which permits as much as

Fig. 6. Simplified IN —
Baxandall tone

control.
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Fig. 7. Transistor
anode-follower
tone control.

A
\Az
100k
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15 db hoost at 20 eps. Linear controls
are nsed, and in the flat position the
response is down only 1 db at 10 eps
and 100,000 e¢ps. The I3 distortion (60/
7000 eps, 4:1) with a 12-volt supply is
less than 0.3 per cent at an ontput of 1
volt rms.

Capacity pickups

Capacity pickups are useful devices
for the measnrement of small displace-
ments, particularly where it is important
fo avoid loading the unit being measured.
An excellent phonograph pickup may be
designed by causing the stylus to move
a small metallic plate closer to, and far-
ther from, a fixed plate. Often, the
maximum permissible dimensions of the
capacitor plates are very small, so that
the capacity between them is minute,
partienlarly in compavison to stray ca-
pacities that exist elsewhere in the eir-
cuit. Por example, in a capacity pickup,
the capacity between plates may be 2
mmfd. while the stray capacities be-
tween each side of the conneeting line
and ground may be over 200 mmfd. If
an attempt is made to obtain an output
from the pickup by polarizing one plate,
grounding the other, and obtaining the
signal from the polarized plate, the ef-
feet of the stray capacities is to attenn-
ate the signal severely.

An anode follower may he used to
overcome these effects. Here, the capac-
ity pickup is, in effect, connected be-
tween the anode and input terminals of
an amplifier. It has already been demon-
strated that by this means the eapacity
is effectively multiplied by (4 +1). At
the same time, the strays are split, half
of them being shunted befween the anode
and ground, and the other half hetween
the input terminal and ground. By this
means, fhe stray-capacity attentuation

of the signal is reduced to a considerable
extent.

D.c. amplification

A d.e. anode follower ean be con-
struncted by inserting a v-r tube in the
feedback path of the conventional cir-
enit to attain a favorable distribution of
d.c. voltages (IFig. 8). An amplifier of
this type has a large useful gain, reason-
ably low drift, low ouiput impedance,
and input and output terminals at ap-
proximately ground potentials in the
quiescent, state. If it is necessary that
the input and output terminals be ex-
actly at ground potential, a small ve-
sistor may be inserted in the cathode of
the amplifier tube to adjust to this
equality.

Because the plate-load resistor of the
tube must carry not only the plate eur-
rent of the amplifier, but also the v-r
tube enrrent, it is generally of somewhat
lower resistance than it would have heen
in a similar a.c. amplifier. For this rea-
son, high-perveance triodes are very use-
ful in d.e. anode-follower amplifiers.
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Fig. 8. D.c. anode-follower amplifier.

Fig. 9. Amplifier with extremely low out-
put impedance.

Amplifiers of extremely low
output resistance

It will be remembered from equation
(5) that the effect of anode-follower
feedback is to reduce the effective gen-
evator resistance of the amplifier; that
is, the plate resistance of the tube or the
collector resistance of the transistor. The
benefits of this reduetion are mueh more
noticeable with triodes, for which the
plate resistance is usually lower than
the load resistance, than with pentodes
or fransistors, for which the generator
impedances ave quite high.

The addition of a cathode follower fo
the amplifier, as shown in Fig. 9, per-
mits amplifiers of extremely low output
vesistances to be obtained with great
economy of parts. In this civenit, the
open-loop generator resistance is the
ontput resistance of the eathode follower
—already a low value—and it is re-
dueed appreciably by the anode-follower
connection, For example, a 12AX7 cath-
ode follower has an output resistance of
some 500 ohms, while the same tube
operated as a voltage amplifier may
easily show a gain of 60. By using the
two halves of a 12AX7 in the eivenit of
I’ig. 9, and proportioning the resistors
to yield a voltage gain of 1.0, an output
resistance of some 17 ohms is obtained.

The connection of Fig. 9 is also very
nseful with transistors. Output resist-
ances lower than one ohm can be ob-
tained in this manner, Thus, high-imped-
ance techniques may often he brought to
bear on cireuifs which ave presently eon-
sidered low impedance, such as 250- or
500-ohm aundio eireuits, B

jAe C{)o!ifom ano[ &a//o/ AUDIO w[:iA you a
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Junk-box FM Alignment Unit

CHARLES H. CHANDLER and ALLEN R. GREENLEAF*

Here’s a good way to put your electronic
“junk-box” to work—build an oscillator ca-
pable of aligning the i.f. in your FM tuner.

O YULFILL 1TS FUNCTION as a high

fidelity instrument, an M tuner must

produce a signal that is as free as
possible from distortion. A fully modu-
lated J'M signal deviates 75 ke on each
side of the 10.7 megacyele center fre-
queney, so that its if. bandwith mmnst
be at least 150 ke; if the bandwidth is
less than 150 ke, distortion oceurs that
is particularly objectionable on weak
signals. Alignment on the center fre-
quency, as is usual with AM tuners, is
therefore not acceptable with M. Most
FM tuners are designed with a band-
width greater than 150 ke; the test oscil-
lator deseribed here permits alignment
of 1f. amplifiers with bandwidths as
great as 1000 ke,

Tdeally, an FM tnner is aligned by use
of a sweep gencraior and oscilloscope,
for direct visual observation of the ve-
sponse curve. Such equipment is highly
desirable for a servieeman, but the unit
deseribed in this article is designed for
the impecunious experimenter or owner
of a hi-fi ontfit; it may be used with a
VIVM for readings. The unit had its in-
ception when coauthor Greenleaf got
stuek with an “RF Generator” kit that
was represented as suitable for i.f.-v.f,
alignment of TV, FM, and AM sets; it
was 1 fact useless for FM because the
dial was not, and could not be, gradu-
ated closely enongh to give the required
readings; actually the dial space between
10 and 11 megacycles was only about
13Y5 degrees. Indeed, most “service test
oscillators” suffer from a similar design
deficiency.

* P, 0. Box 160, Madison Square Station,
New York 10, N. ¥.

Coanthor Chandler eame to the rescue
with a schematie of a suitable oscillator
(Fig. 1), and the necessary design in-
formation, of which a distillation fol-
11_'»\\'5.

The chosen osecillator ecireuit was the
popular Colpitts, which is readily real-
ized with a 2-gang tuning capacitor of
conventional type. This cireuit imposes
few requirements on the tuning coil used,
since 1o taps ave necessary, and the
designer need not worry about inductive
asymmefry resulting from the position
of a ferrite or polyiron slug. With suit-
able tubes and conventional wiving, it
will oscillate to reasonably high fre-
quencies; here a 6AT4A, designed pri-
marily for UHTF service, performed
without strain.

A cathode follower of conventional de-
sign was added for two veasons: to pro-
vide an output impedance low enough
to he uneritical of load, even to the point
of working into loads of the order of
300 ohms if required; and to isolate the
oscillator ecireuit from undue loading,
which might affect the frequency eali-
bration or stop oscillation altogether. In
this case a 6C4 was nsed, primarily be-
ause it was on hand. The 6C4 1s rated
up to 150 megaeyeles as an RI* ampli-
fier, and diffienlty was neither expected
nor enecountered with ifs use in the heav-
ily fed-back cathode follower cirenit.

With this general design approach de-
termined, coauthor Greenleaf searched
his junkbox and the “swrplus” market
for parts, and put the unit together.
Two variable eapacitors, each of stated
25 nuf valne, were found on a bargain
table in a radio store; the shafts extend-

R3

AAAAA

VYV Vv

Sw

L2

— =

RECTIFIER

OUTPUT

~

(TTTBTT)

117V A.C

Fig. 1. Schematic diegram of the oscillator.
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ed all the wal through, so that they could
be coupled together. Each variable eca-
pacitor was shunted with a 20 wef fixed
apacitor (5% tolerance) to reduce the
tuning range. Assuming that each vavi-
able capacitor had typical extremes of
Supf minimum and 25 puf maximum
zapacitanee, the minimum and maximum
capacitances of each combination of
variable and fixed eapacitor were about
25 and 45 wnf, respectively, so that the
complete dual eapacitor had a range of
about 12145 to 2214 puf.

Cut-and-try methods were used for
preparing the inductor for the oscillat-
ing cireuit. A “surplus” slug-tuned coil
of about 34-inch diameter was unwound
and the form was rewound with a nuni-
ber of turns of No. 26 enameled wire
that was certain to be too great. Then
the coil was fried out with the dual ca-
pacitor deseribed above, and furns were
removed, a few at a time, nuntil a range
of 500 ke below and 500 ke above the
10.7 megacyele eenter point occupied a
conveninent space (about 85 degrees)
on the dial. The final count was 33 turns.

Separate filament transformer and
plate-voltage transformer were used be-
cause they happened to be on hand, and
were of reasonably small size. There is
nothing eritical about this oscillator; if
no 25 puf vaviable capacitors are avail-
able, eapacitors of lower or higher valne
can be used, with appropriate values of
shunting fixed eapacitors and inductor.
The No. 26 wire was used becanse if was
on hand and was of convenient size.

The unit was enclosed in a 5x6x9
inch aluminum utility eabinet, and it is
important that it be ealibrated while it
is in the cabinef, with both back and
front panels fastened securely.

Because no laboratory oscillator was
available, the unit was calibrated against
signals from I'M stations. For example,
the 96.3 megacyele frequency of WQXR-
"M is the ninth harmonic of 10.7 mega-
cyeles, so that if the I'M tuner is tuned
carefully to WQXR, and the test oscil-
Jator is then applied to the antenna tev-
minals, the tuning indicator shows when
the osecillator is tuned to 10.7 megacyeles.
The point on the uniform seale of the
dial is recorded at which each T'M sta-
tion is found, and a calibration curve is
drawn on cross-section paper; from this

(Continued on page 91)
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A Variable Pitch
isc—Recording System

TOM H. JONES®

The goal of this system is to increase the amount of recording
time per disc with no loss in quality. Here’s how it works—

N THE PROCESS of transferring taped

material to an acetate reeord for

mastering purposes, various problems
arise in the cutting of the master dise.
Primarily, however, every effort must be
made to see that none of the quality of
the master tape be lost in the duplicat-
ing procedure.

The cutter head nsed for mastering
contributes greatly to the over-all qual-
ity. Linked-in with the head is the cir-
cuitry used to drive the cutter and its
equalization characteristics. Kven with
present day mestering techniques, dise
recording still suffers from diameter
loss; that 1s loss of high frequencies as
the center of the recording blank is ap-
proached.

The use of a slight amount of stylus
burnishing plus the use of the heated
stylus technigne reduces the losses to a
much lower level than previously ex-
perienced.

Still, at the present state of the art,
maximum utilization of the outer diam-
eter of the blank is considered important
from a maximum time per side view.

The use of variable piteh cutting, or
should we say variable groove spacing,
is not new in the recording industry.
The advent of the LP record helped to
bring about vaviable pitch.

It is possible, with present-day vre-
cording lathes, to eut very fine pitches
(a large number of grooves per inch)
using small groove-dimensions and ob-
tain 25 minutes per side of a ftwelve-
inch long-play record. However, only the
very highest quality reproducing system
could track this material. The largest
part of the record-bhuying public would
have no use for such records.

If one were to time a recent popular
musie release of a major record label
{six seleetions per side) you would find
only about 15 minutes recorded per side,
plus or minus about three minutes. Bring
this into “piteh” figures it means that
the master acetate was cut at a piteh
about 180 to 220 lines per inch. Groove
depth at these pitches is 1deal for the
majority of reproducing systems, whether
it be a small table phonograph or a de-
luxe system.

RFifteen minutes per side is not, how-
ever, ideal for lengthy elassieal reeord-
ings or combinations of narrative and
musie. If a system eould be devised to
utilize the valuable space on the record
surface at times when modulation was
low and stylus exeursion was nil, con-
siderably more time could be realized
per side.

= . ~ Adaptation
*a19 Fourth St., Northwest, Rochester, .
Minn, The system to be deseribed was
50mu;+
17 v :D: =
&0
&1 3.5K, 10W
A AVAY
1 100 mo
3 L
10mid |+ A 1 L N I g b e
1sovT_ 1 I >
| =} Auto-
] o) TRANSFORMER
] ; 5 + 40 mtd
FIELD ARM. ! — i
D.C. MOTOR—{ : = 50y
| |
| I
| |
| Al

Fig. 1. D.c. motor and asscciated motor control circuitry. (Beware of hot’’ chassis.)
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adapted to a standard recording lathe to
provide maximumn utilization of the
available space on the recording blank.
It is manually controlled.

A certain amount of mechanieal work
is involved in the actual installation and
if the builder does not have machining
facilities, or access to them, some amount
of parts fabrieation may have to be pur-
chased. Aside from this, the vest of the
installation and eirvcuitry can be installed
by the builder.

We have adapted this system to two
popular recording lathes, the Fairehild
series 539 and the Presto model SD-G.
Since the operation of all cntting ma-
chines is along the same basie principles,
applying this system to other units
should present few problems. One might
encounter some difficulty applying vari-
able piteh to lathes which obtain their
feed-serew motion from the top center
of the turntable, The movement of the
overhead mechanism before and after
each eutting presents problems as far as
belt tension and alignment.

Inasmuch as the system is eleetronie,
wear of parts such as rubber pucks is
not a factor of importance. Also there
is little ehance of introdueing rumble or
patterns into the lathe because of the
coupling of the mechanieal drive to the
lathe.

Variable Speed Motor and Circuitry

The heart of the system is the variable
speed d.¢. motor which now drives the
feed-serew in  place of the former
method. A variable speed motor was
chosen because of its simplicity in con-
parison with mechanieal methods of
speed variation such as rubber pucks
and planetary drives. The use of an elec-
tronic system also eliminates a large
amount of mechanical work in the in-
stallation proecess.

The motor used in this application was
obtained from the Gerald K. Heller
Company, Las Vegas, Nevada, model
number 27160-100 (NSH-12-R). It is a
divect current, shunt-wound motor. A
built-in gear reduction unit redueces the
maximum armature speed of 4000 rpm
to a gear-output maximum speed of 40
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rpm. Change in dirvection of rotation is
also easily effected by reversing the two
leads of the armature winding.

A small power supply unit, Fig. 1,
supplies the necessary constant-field volt-
age. A variable auto-transtormer, con-
nected in another reetifier circuit, sup-
plies a variable d.e. voltage to the arma-
ture which in turn varies the speed of
the motor. Selenium rectifiers are used
113 both cirvenits and enrrent requirements
are low.

The black and ved leads are the field
winding. Recommended field voltage is
80 to 120 volts. Inereasing the field volt-
age within these limits will deerease the
motor rpm while deereasing the field
voltage will have the reverse effect.

The armature leads are respectively
yellow and blue. These are fed a varying
d.c. voltage from a second rectifier cir-
cuit. As the voltage to the armature is
inereased, the speed of the motor will be
inereased and which in furn will in-

Fig. 2. Location of pitch-control knob.

crease the speed of the lathe’s feed-sevew
thus entting a coarser piteh. The variable
anto-transformer is connected so that an
inerease in rotation clockwise will ecause
a voltage deerease with the vesult that
the feed-serew ypm will be slower, which
in tuwrm means a greater (more lines per
inch) piteh. The auto-transformer is so
wired that with clockwise rotation of the
control knoh, the piteh will vary from
approximately 90 lines per ineh to a
maximum practical pitch of 500 lines per
inch. The pitch control knob ean be
located on the lathe bench or at another
convenient location for the operator.
Iigure 2 shows the knob located on the
Presto lathe. It is located on the right
side of a master control panel which was
installed for other automatic features
incorporated on the machine.

The case of the d.c. motor should he
grounded by braided grounding eable to
the studio grounding system or to a
cood ground. Becanse of the construc-
tion of the motor, a eertain amount of
static-type inferference or noise will
probably be heard in the audio system.
Ii grounding the shell of the motor does
not eliminate the noise, insert the filter,
shown in Fig. 3 in the a.c. power line
before the power supply unit. Again, a
zood ground is necessary for the filter,
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motor.
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preferably to the main studio grounding
buss.

The system was not designed to cut
variable pitch at speeds other than 334
rpm for LP work. There is little prac-
tical value at the 45 and 78 rpm speeds.
If, however, one required the variable
pitch confrol at these speeds, a three-
stepped pulley could be incorporated on
the piteh motor to ecompensate for the
speed e¢hanges. We retained the former
belt arrangement of the SD-G for driv-
ing the feed-serew at the 45 and 78 rpm
speeds.

Mounting

It can be seen from Fig. 4 that the
piteh motor was mounted on a pedestal
isolated from the lathe proper. Tt was
neeessary to install a longer feed-serew
drive shaft than the one normally used
on the 8D-G lathe. The stepped pulley
which drives the feed-screw is mounted
on this shaft. This was done so that an-
other pulley eould be mounted below the
surface of the bench fo be driven by the
new piteh motor.

A small round rubber belt is used to
connect and transfer motion from the
piteh motor to the feed-serew driving
shaft. (See Fig. 5.) Other types of belts
such as the cotton variety used to drive
a dental drill will operate satisfactorily

WWW. ammerieaniadiohistary com

although it is difficult to obtain suech a
belt in the short length required for this
application. Custom-made belts of the
exact length and material required may
he ordered for a reasonable price from
the Arthue S. Brown Mfg. Co., Tilton,
New Hampshire. A ronnd, woven-cotton
belt, impregnated with a rubber com-
pound would be ideal as it would not
have any tendency to streteh but would
still have gripping properties. All other
devices formerly used to drive the feed-
screw must be disengaged so as not to
present resistance to the motor now driv-

ing the feed.
Because of the physical isolation of
the motor and its monnt from the lathe,
(Continued on page 89)

Fig. 5. Closeup of d.c. motor and belt
driving extended shaft.
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um Chasing is Engineering?

NORMAN H. CROWHURST*

The job of chasing hum can be one of the most exasperating chores the en-
gineer is required to perform. Here’s some fresh ammunition for the hum
hunter—calculated to help him “buck out” some of the difficult problems.

. THE worp (s “Chasing”—not
Y Tracing.”” When hum develops in
a pieae of production equipment, it
is a technician’s job to trace it. That is
not what we're talking about. In that eage,
the hum may be due to a dried-out elec-
trolytie, a defective tube, or a leaky
power transtormer, which has to be
traced. But when yon have & new piece
of equipment—a prototype—and it
hums, the job often proves to be one of
chasing.

It's a chorve, The senior engineer does
not regard it as engineering—at least he
doesn’t want t0 bother with it. Let a
junior engineer or technician fuss with
that. He’s alveady engincered the thing
and it works, It's just a little hum that
has to be got rid of. And anyone can
get rid of hum. . . ..

All too often the junior engineer yuns
into “‘difficulties.” The books don’t help
him much, but he's tried everything he’s
learned about hum. Some of the things
he does may vary the hum somewhat, but
none of them stops it—exeept removing
all the tubes ox switehing off the power.
He's cheeked for ground loops, mag-
netic and electric (or eclectrostatic) in-
duetion, hummy tubes—the works. Wher-
ever he goes in the thing, the hum's still
there.

Someiimes he gets in a real muddle.

* 216-18 40th dvenue, Bayside 61, N. Y.

Fig. 2. Basic prin-
ciple of good
grounding system-
is to have ground
“bus’’ a mirror
image of the B+

R e

distribution sys-

_I__ GROUNDED TO CHASSIS
tem. —

AT INPUT STAGE

GROUND RETURNS FOR EACH

STAGE GO TC OTHER SIDE

OFf DECOQUPLING CAPACITOR
FEEDING IT TC B+

Changing the value of one eomponent
inexplieably reduces the hum. There is
no valid engineering rveason why it
should, but he accidentally found out it
does. So he makes the change. Tha hum
is still not good enough, so he continues
to work on if. Presently he finds the hum
ig worse than ever, and he cannol even
repeat vesults as good as when he
started working on it.

Is that a familiar story? The real les-
son is that hum chasing is an engineer-
ing job, not fo be pursued in such an
aimless or frantic manner. Approaching
i, from1 a frue engineering hasis does
not eliminate the “chagsing” aspect of the
job. but it can eliminate the hum.

The first thing to keep in mind is that,
when you are working on new equipment
that has never been “de-hummed.” vou
may not he tracing just one souree of
hium, but several. At one point in your
endeavor, vou may fry additional fiilter-

Fig. 1. Some of the basic patterns encountered in hum chasing: a. 60 cycles; b. 60

cycles with 90° phase shift; c. 120 cycles; d. 120 cycles with 90° phase shift; e.

higher odd order harmonics; f. same with 90° phase shift (relative to 60-cycle tim-

ing); 9. spike due to half-wave rectification; h. spikes due to full-wave rectification;
all using 60-cycle line time base.
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ing in the B + supply, for example, and
find it makes no difference or even in-
creases the hum slightly. But don't con-
cdude that this lets ont the B+ filtering
as a possible contributing factor to your
problem.

ANl hum comes from the same ulfi-
mate source—the supply. It has the same
frequency, or harmonies of if. So all
kinds of addition and eancellation can
oceur on the way. When you elip on ad-
ditional filtering capacitance, the gronnd
point you choose for the extra connee-
fion may inject some ripple current into
a signal civeuit, So, while yon may be
reducing the ripple on the B+ supply,
yvou are indueing as much or more hum
mto a signal eirenit, and the net effect is
no c¢hange, or an increase.

Or it may be you are eliminating one
source of hum. But at present it is not
vour major source. Because it was can-
celling some of yonr major souree, the
elimination of this pieece makes lhittle
difference, or even makes it londer. Later
on, after you have eliminated what
proved to be a bigger source of hum,
yon can make the same test, and discover
that now it produces a dramaftic redue-
tion in hum. Until you have gotten rid
of the hum, never accept any conclusion
as final.

In partienlar, anytime a change that
should reduee hum just changes its har-
monie content, or increases its magni-
tude, you can be sure you have more than
one kind of hum to frace down. No
simple change is going to get rid of
all of it.

It is a hig help to look at the hum on
a high-gain scope, as well as listening
to 1t. Not only can this help identily the
souree, it can often help identify inter-
acting effeets of the type we have just
mentioned. Sometimes a eirenit change
imay not reduce the magnitude of the
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Committed to |

SONY Sterecorder 300 — The
ultimate in quality and
precision from world famous
Sony—a complete 4 track and
2 track stereophonic tape
recording and playback
system in one compact
package. $399.50 Complete
with carrying case, 2 dynamic
microphones and stereo
speaker.

perfection...

SONY C-37A Condenser
Microphone — Acclaimed the
world’s finest! $295.00
Complete with Power Supply
and carrying case.

SONY CR-4 Radio Wireless
Microphone. This amazing
Sony compact transistorized
professional microphone and
transmitter is ideally suited
for all applications where
freedom from wired
communications is desired.

$250.00 Complete with FM
Receiver and carrying case.

The SONY/SUPERSCOPE commitment to perfection has led to revolutionary achievements in the
audio electronics field. The STERECORDER 300, for example, is unquestionably the most versatile,
perfectly performing stereo tape recorder on the market today.

The Sony-developed gold membrane in the C-37A Condenser Microphone is another example of

Sony superiority.

The 262-SL. sound-with-sound tape recorder at $199.50, the 262-D four track stereo recording and playback

tape transport at $89.50, the 101 transistorized dual track monophonic recorder at $99.50, and the many

other Sony/Superscope products are all remarkable achievements; the inevitable results of Sony/Superscope’s

commitment to engineering perfection.

For literature, or the name of your nearest franchised dealer, write: Superscope, Inc., Dept. 2,

Sun Valley, California.

SONY B
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The Tapeway to Stereo

SUPERSCOPE INC., SUN VALLEY, CALIFORNIA
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Fig. 3. Incorrectly
returned capacitor

T A E s A

h— I .
can inject hum due
to wrong return of

ripple currents.

7

RETURNED TO WRONG BRANCH
OF GROUND BUS

hum. but it will change either the har-
monic composition or its phase rela-
tion to line frequency. Harmonic com-
position ¢an be identified muech more
readily by looking than by listening, and
the phase ean only be recognized by
looking.

If the equipment uses full wave B+
rectification and 60-cyele heater supply,
the predominant frequeney in the hnm
also provides a good lead. For most in-
formative display, use the scope’s line
frequeney time base. Then 60-cyele com-
ponents will produee a slanting line or

B + supply eirvenit (Fig. 2), Where the
supply hranches, the ground line should
similarly branch, so veturn enrvents fol-
low courses corresponding to outgoing
currents, A decoupling capacitor re-
tnrned to the wrong place on a ground
line, or to a wrong branch on it (Fig. 3)
may be a canse of hum, due to vipple
current it injeets at the wrong place.
Wateh clectrolytic capacitor retnrns.
If necessary, use the nsulating wafers
for mounting so they can be isolated. It
may sometimes be necessary to change
the group in “cans’”™ heeanse the com-

20,000

i
T

10,000

I?O?O
It

10,000 Fig. 4. Two stage

filter, using same
voltage drop aond
total capacitance,

A, ATTENUATION TO
120 ¢ps =55 db

B. ATTENUATION TO:
120 cps = 84 db

is more effective
in hum reduction.

ellipse (Fig. 1-a or -b), while 120-¢ycle
components, oviginating in some way due
fo the B + supply, will produce a curve
or figure 8 (Fig. 1-¢ or -d).

A third or higher order odd harmonic
(Fig. 1-¢ or -f) is usually due to n-
duction from a power transformer or
motor. Higher order “ticky™ hums, that
produce one or more spikes on the
trace (Fig. 1-g or -h) are usually due to
rectifier cireunit pulses finding their way
to where they shouldn't.

That much information fells you whera
the hum comes from, but not by what
route. Most of these forms ean get into
signal ecivenits by a variety of routes.
By now evervone knows about grounnd
loops. But a ground loop does not always
produce a hum, and sometimes a ground
system that has no loop can be respon-
sihle for producing huni.

Sound engineering makes the

ground

mon grounding in a single ¢an causes
frouble.

Only when you have the wirving correct
in this way, can you be sure that checks
on the adequacy of smoothing at var-
ious points give valid answers. Now you
can try increasing the size of different
smoothing or decoupling capacitors to
cheek this. If you're up against smooth-
ing versus d.c. voltage drop, don't forget
that two 20°s with & couple of 10k re-
sistors will do much more ripple smooth-
ing than one 20k with a 40 mfd. capaci-
tor, for the same d.e. drop (Fig. 4).

This brings up another aspect of sup-
ply indueed hums—phase. Lach smooth-
ing element (R and C together) produces
approximately a 90 degree phase shift in
the ripple voltage. Cheek younr phases
arcund the eirenif fo see whether resid-
unai hwmn injected at different points
adds, subtracts, or is in guadeature (Fig.

return system a mirror image of the 5). This simple deductive proeess can
AAAAA S
"'."

TONEOR
— EQUALIZATION]

Fig. 5. Using phase arrows, as shown here, can help trace whether sources of hum are
additive or otherwise.
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be a big help in interpreting what you
see on the scope. It may also help you
arrive at another supply arrangement
that will let the hum components buck
rather than aid one another.

Heater supply hum ean be induced
into the signal eircuits in a variety of
ways, internal or external to the tubes.
Internal, it may be due to capacitive
transfer either to grid or cathode. To
grid, the effect will depend on the grid
cirenit impedanee, as with other capac-
itive (electric) transfers; to cathode, it
depends on  the impedance between
cathiode and ground.

Tlectronice conduetion hetween cathode
and heater, due to the heater acting as a
plate with low applied a.c. potential,
can cause hum, either 60 or 120 cycles.
A remedy for this is by now well known.

Be

ABOUT 50V~

"
i

Fig. 6. Use of positive bias to eliminate
internally caused heater hum.

HEATERS

HEATER
WINDING

Fig. 7. Heater wiring lead dress is im-

portant: although twisted throughout rest

of travel, (o) leaves a loop under the
socket, which (b) eliminates.

The heater 1s biased positive so this con-
duetion path is maintained at saturation
(Irig. 6).

In series-connected (tranformerless)
heater chains, eathode injected heater
hum can be a real problem. A really low
ground return impedance is necessary in
the cathode cireuit. Often the best solu-
tion is to eonnect the cathode solidly to
the ground bus or clhassis, and use grid-
current biasing instead of the usual self-
biaz resistor in the cathode cireuit.

(Continued on page S7)
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® THE BIGGEST AND BEST VOLUME EVER!

the

® MORE THAN 50 ARTICLES COVERING STEREO RECORDING AND REPRODUCTION; STEREO MULTIPLEX;
MEASUREMENTS; STEREO HIGH FIDELITY TECHNOLOGY; CONSTRUCTION AND THEORY; etc.
@ 144 PAGES WITH COMPLETE ARTICLES BY WORLD FAMOUS AUTHORITIES

IN THE AUDIO AND STEREO HIGH FIDELITY FIELD.

@ ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTING USE. AN IMPORTANT

STEREO HIGH FIDELITY REFERENCE BOOK,

Published at $3.50, the 5th Aunto ANTHOLOGY is available at a 20% saving pre-publication price of only $2.80%,

postpaid anywhere in the United States.

Aupio ANTHOLOGY VOLUMES 1 to 4 are highly
valued in reference libraries thronghout the world.
No. 5 of the series promises to provide the same
quality of articles that has made Aupio . . . the origi-
nal magasine about high fidelity . . . a most valued
publication among high fidelity enthusiasts and hobby-
ists; the professional level in the broadeast, recording
and audio engineering fields; and the high fidelity
radio service specialist. The Aupio ANTHOLOGY is a
convenient, handy reference volume which authorita-
tively provides invaluable technicana selected and
edited by C. G. McProud, Editor and Publisher of
Aupto, and a pioneer in the high fidelity field . . .
founding member and past President of the Audio
Engineering Society.

- e e EE A R R W W Em A A e A S S e e e R e e AR AW M WM T RN R R s S e e R

RADIO MAGAZINES, INC,, Dept. A
P.O.Box 629, Mineola, New York

Enclosed is my remittance for S............... [ understand that my
preview copy of the 5th Aupio ANTHOLOGY will be mailed to me.
Add 50¢ for Foreign orders

TR ONEG 1 SRR A ik i s

| am: Engineer [| Student [_]
Musicion 1 DT 2 3 . o oy T <y Bty e G A

*This offer at o pre-publication saving for a limited time only . .. may
be withdrawn at any time without notice.
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WWW. ameriesaiadmhietarvy-com
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The Pro- and Con-vention

L. GOELLER*

Electron flow vs. conventional current—the battle has been going on for
a long time. Here is the case for conventional current by a reluctant convert.

N AN ELECTION YEAR, the demand for
equal time is larger than the fotal
time available by about a factor of

ten. iven so, when one side of a ques-
tion is aired. the public is entitled to a
crack at the other side of the story.

The case in question is electron flow
vs. conventional enrrent. I don’t see my-
self as the champion of conventional eur-
rent, but after at least fifteen years of
statements similar to those of Abnus
Pruitt (Those erazy mixed-up currents,
Avupio, April, 1960), it steuek me that
many readers might like to know why
conventional enrrent is the winner hands
down over clectron flow and is quite
likely to stay that way.

Before we start, let me emphasize one
major point of agreement between cham-
pions of both points of view: it would
have been muech neater if Dr. Franklin
had chosen his signs the other way. But
since he goofed, let's see what confronts
the would-be changer of convention at
this late date:

1. To the best of my knowledge, there
is not one single engineering texthook
or professional journal which uses clec-
tron flow as a substitnte for current.

2. There are many areas in ordinary
civenit theory where electron flow (or
any charge flow) fails miserably.

3. In other than the most elementary
explanations of biasing low-frequency
vacuum tubes, electron flow offers negli-
gible advantages over current.

4. In dealing with more general prob-
lems in electronies and physies, electron
flow as a replacement for eurrent would
confuse the issue badly.

* 2 Marsha Terrace, Parsippany, N, J.

Fig. 1. Current is the same at all points
in a series circuit. This includes capaci-
tors. Unfortunate electrons, viewed an-
thropomorphically above, are stopped
i cold by capacitors.
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Fig. 2, In a vacuoum tube, electrons flow

from cathode to anode and positive ions

flow to the grid. It is supposed to be pos-

sible to describe the situation realistically
in terms of electron flow.

5. The present standards ave main-
tained by the pros . . . the people who
arrange and use their own fools in their
own way. They are remarkably unamen-
able fo outside pressures for change.
One might as well ask the munsieians to
define piano as loud and forte as soft.

Before the tar and feathers come out,
let me remark that I am merely acting
as a reporter. I am hardly unbiased, but
there 1wes a time when I supported the
electron flow eonvention with vigor. I
only wish that someone had pointed out
a few of the pitfalls to me then. It wonld
have saved me a lot of frustration and
grief later.

What is wrong with electron flow? In
the first plaee, it is only part of current.
Current c¢an be earried by positive
charges, negative charges, and no charges
at all. Consider a battery, switch, resis-
tor, and capacitor in series. Close the
switeh and eurrent flows out of the posi-
tive terminal of the hattery, through the
resistor, through the capacitor, and baek
fo the negative terminal of the batfery.
That’s right. Through the capacitor.

What price electron flow now? Who
wants to step forward and use it to prove
that current is the same at all points in
a series civeuit, including the dielectrie
of the eapacitor? The displacement eur-
rent, as it 18 called, is a perfectly valid

WWW . amerdaanadieRietery com

current. It is not electron flow, but it is
current, it does flow in the dielectrie,
and 1t is equal to the corrent everywhere
else in the cirenit.

The idea of enrrent, independent of
carriers, is worth thinking about. When
charges are present and capable of mo-
tion, positive charges in the positive
(eonventional current) direction and
negative charges in the negative direc-
tion divection both produce positive eur-
rent. Buf as we have seen, enrrent can
exist in the absence of charges, too. oy
examples we ean turn to eleetroplating
systems where both positive and negative
charges earry current. In gas tnbes, hoth
polarities of charge arve again present
and moving. In transistors it is handy
fo think of current in terms of negative
electrons and positive holes beeause, for
one thing, holes move slower than elec-
trons (as well as in the opposite dirvec-
tion) in the same electric field. We could
wander into magnetohydrodynamies and
radiation theory for further examples
but let’s not overdo it. It should be c¢lear
by now that current is perfectly general
while electron-flow is limited to electrons
flowing.

This econceptual difference is, how-
ever, only part of the story. Obviously
a general emrvent could have been de-
fined in the electron-flow direction as
casily as not. But since it wasn’t, we
come to the heart of the matter,

In most problems in electrical engi-
neering, the mechanism of condnetion is
utterly irrelevant. Current might just as

(Continued on page 84)

27 Cente, lc ageiq

Fig. 3. In this circuit, electrons flow up
from ground, through the load and into
the output of the filter. The filter adds
an a.c. component until, ot the rectifier

output, pulsating electron flow is ob-
tained. After electrons flow against the
arrows representing silicon diodes, they
are converted to pure a.c. Note that
some books which use the electron-flow
convention locate the filter in positions
seldom ‘encountered in practice to avoid
facing up to the above situation.
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ElecthoYores

ULTRA-COMPACT SPEAKER SYSTEMS

Now Electro-Voice takes the mystery out of ultra-compact

speaker systems. No longer are the components a ‘‘sealed'' secret.
You see what you get, know what you get, and enjoy the fun and

economy of building your own speaker system. All the materials

and instructions you need are included in the package. These new

kits are exactly the same as the carefully-designed, assembled
systems currently sold by Electro-Voice. Systems that
produce a clarity of sound that enable you to feel the deepest
bass, marvel at the effortless clarity in the midrange, and
delight in the brilliant definition of the upper harmonics.

Performance Depends on Component Quality

Within each Electiro-Voice system, every component is engineered to
complement perfectly the others with which it is used. Some of the
outstanding features you'll be receiving are illustrated in the cutaway
view of the Esquire 200 featureéd above: (1) Substantial magnetic circuits
for maximum sensitivity, power handling capacity, and uniformity of
response. (2) High compliance viscous damped cloth suspension for
smooth response and low resonant frequency. (3)Edgewise-wound voice
coil for most effective use of available magnetic energy. (4) Die-cast
frames for greatest reliability of performance. (5) True electrical cross-
over, at exceptionally low frequency of 200 cycles, to minimize all forms
of distortion associated with the use of woofers covering the midrange.
(6) Midrange speaker In atotally isolated cavity for outstandingly uniform
response throughout the range over which itis employed. (7) Sonophase®
throat structure and integral diffraction horn to give virtually unequalied
high frequency response range, with excellent coverage of the whole
listening area. (8) Two level controls which permit exact adjustment of
response characteristics to personal taste and individual acoustic

environments,

outstanding value

A Variety of Prices and Performance

The Esquire 200—Now the value-packed Esquire is available in three
different forms . .. the handsome Esquire 200, the economical unfinished
Esquire 200 Utility and the new Esquire 200 Kit. Each is a full three-way
system with a 12” woofer, 8" cone-type mid-range speaker and E-V Super
Sonax very-high-frequency driver. Esquire 200—14" high x 25" wide x 134"
deep. Hand-rubbed Walnut, Mahogany or Limed Oak ....$133.00. Esquire 200
Unfinished Fir Utility—14” high x 234" wide x 12" deep..... $107.50. Esquire 200
in easy-to-assemble Kit form—14" hiph x 23)4" wide x 12" deep..... $93.00.

The Regal 300—A premium-quality, three-way system utilizing the finest
quality components to assure the best sound possible in a small-sized
system. Deluxe 12” woofer, a Deluxe 8" cone-type midrange speaker, and
a compression-type, diffraction horn-loaded very-high-frequency driver.
14” high x 25" wide x 13%" deep. Walnut, mahogany, cr limed oak..... $179.00.
Unfinished fir,.... $149.00. In Easy-to-assemble Kit Form, .. .. $125.00,

[J
Consumer Producls Division M"mﬂ;

Dept. 12 A, Electro-Voice, Inc., Buchanan, Michigon

WWW._ ammerieaniadimhistary com
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Tape's Future

HERMAN BURSTEIN*®

Rapid change has been characteristic of the tape industry for the past few years—a bless-
ing to those who bought late, a curse to early buyers. What does the future hold? Well—

speaker, power amplifier, I'M

tuner, turntable, or possibly other
audio component which you may have
purchased fen years ago is still capable
of high fidelity service. Unfortunately,
the same cannot be said about home tape
recorders that are ten years old, or for
that matter five years and perhaps one
year old. Throughout its history as a
consumer item, the tape recorder has un-
dergone a series of changes that have
spelled rapid obsolescence. Tape speeds
have heen reduced. Gaps of playback
lieads have become narvower for better
treble response. Tape heads bave gone
from single-track to half-track mono;
from staggered heads to in-line heads;
from 2-track to #4-track stereo. Record
and playback equalization characteristics
have been in transition. Recommended
values of bias current have varied as tape
formulations have changed. The tape
cartridge has appeared, necessitating a
new type of playing mechanism.

Considering this history of continual
change, the perplexed andiofan may well
wonder if the next ten years will hold a
similar tale. Tven though changes arve
in the nature of improvements, it is a
auestionable type of progress that pro-
duces such rapid obsolescence that few
can afford the cost of a tape recorder
per year of useful service.

For a glimpse of what the next decade
may hold, the anthor has addressed a
questionnaire to a number of manufae-
turers of tape recorders, tape, and re-
lated components. While their responses
show that no one expects progress to
stop, nevertheless they are virtually of
one mind that tape is past its period of
initial growth, when changes counld he

CIIAN(,'HS ARE THAT a really good

* 280 Twin Lane E., Wanlagh, N. Y.
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be expected to be most numerous and
far-veaching; that such changes ss do
oceur will be evolutionary rather than
revolutionary, so that older machines
will not be technieally outmoded; that
tape technology has settled down to the
point where today’s purchaser has sub-
stantial assurance against early obsoles-
cence.

Following are the specific guestions
that were asked and a number of the
replies.

1. What Tape Speeds Do You Erzpeet
To Be Standard?

The concensus is that 7.5 ips will be
with us for a substantial period of time
as the standard speed for truly high
fidelity, despite the faet that very good
results ave achievable at 3.75 ips and
even less. A representative reply was:
“7.5 ips is the standard of the Magnetie
Recording Industry Assoctation. With
the strong impetus that 4-track 7.5 ips
has been given by United Sterco Tapes

. . we sce no other speed becoming
standard for high quality home pur-
poses.” Another stated, “I believe 7.5
ips will remain standard for some time
for hi-fi.”

Of the contest hetween 7.5 and 3.75
ips, one respondent had this to say:
¥, . . it 1s our feeling that the 7.5 ips
tape speed will remain more or less the
standavd insofar as true high fidelity is
concerned. . . . Thus at this time it looks
as though the reeording camp will be
divided between 7.5 ips for the die-hards
and 3.75 ips for the sports ear group
who put the aceent on economy and de-
rive their satisfaction from saying, ‘Look
what I did at 3.75 ips)” With respeet
to the 174 ips speed, this respondent
stated, *. . . ferrite heads and extremely

WWW._akherieaniadiahicstory com

short gaps and probably new tapes way
bring in 1% ips as a home standard. We
have heard no hint, however, that these
heads, the tape, or the recording process
were intended for the do-it-yonrself ve-
cording market.” (In other words, 17
ips may be confined tn playback so far
as high fidelity is concerned.)

Following are replies of those who see
7.5 ips being displaced some day as the
home standard for high fidelity.

“The tape speed that appears stand-
ard, at least for the time being, is 7.5
ips. Of course, there has been a great
deal of discussion about adequate fidel-
ity at lower speeds, but as of the moment
this is still in the developmental stage.
I have no doubt that at some time in the
future . . . 3.75 ips will be developed to
the point where it is more than adeguate
for home use.”

“I eannot tell you, nor ean anyone,
what tape speeds will be three, five or
ten years from now. All we can say is
that 1t appears that they will be slower
than present day standards.”

“Tape speeds will deerease. The cux-
rent trend toward tape economy and re-
duetion of tape storage space dictate a
future ‘high quality’ tape speed of 3.75
ips. ‘Good fidelity' will be available at
1% ips. In addition, many machines will
be equipped to record and play back at
speeds bhelow 1 ips.”

2, What Pluyback Equalization Curves
Avre Likely To Become Stundard?

It appears that the NAB ecurve—bor-
rowed from the official standard for 15
ips—is well entrenched as the “de facto™
standard for 7.5 ips. This involves play-
back hoost commencing at 3180 eyeles
(3 db rise) and eventually tapering off

(Continued on pugye 55)
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COMPACT STUDIO QUALITY RECORDERS

An advanced concept in recorder design, the PR-10 series provides Ampex Professional Recording Standards
in a new, compacl insirument. These recorders assure studio quality and performance for all field and studio
applications .. . for broadcasters...recording studios...educators...churches...industry...and advanced
recordists. Major new engineering advances permit COMPACT SIZE WHILE RETAINING FEATURES AND
PERFORMANCE OF STUDIO CONSOLES.

ADVANCED FEATURES AND OPTIONS

STEREQ/MONOPHONIC MODEL PR-10-2

EXCLUSIVE ELECTRODYNAMIC CLUTCHES for fast, gentle, error-proof tape handling

EXCLUSIVE AUTOMATIC TAPE THREADING ACCESSORY introduces *No Hands" tape
handling for speed and convenience (optional)

PIIﬂ_FESSIIJN_lI. PUSHBUTTON RELAY/SOLENOID CONTROLS for rugged, positive,
convenient operation

GOMPLETE REMOTE CONTROL of ALL functions permits expanded use of recorder
ALL NEW COMPACT ELECTRONICS with many advanced design features

ADVANCED DESIGN 4-POSITION HEAD ASSEMBLY (erase, record, playback, - space
for extra head) permlts_ changing heads in the field for special requirements

PLAYBACK WHILE IlEi;nR_.DING for on-the-spot quality assurance

4-TRACK STEREO PLAYBACK (optional) for fourth head position

MINIATURIZED “’PLUG-INS™ for flexibility of equalization and input characteristics
HYSTERESIS SYNCHRONOUS MOTOR for timing aceuracy

TWO SPEEDS: 15 and 7% ips or 7% and 3% ips

RUGGEDNESS AND DURABILITY. of overall design to outlast a succession of lower
cost units i
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CONVENIENCE, DEPENDABILITY AND LONG LIFE
ARE BUILT INTO THE PR-10S ADVANCED DESIGN

@ Rigid, noise-insulated top plate of
special aircraft style construction in-
sures permanent alignment of all com-
ponents for precision tape handling
@ Shielded, hinged head cover fully
exposes heads for easy tape editing
@ Head allgnment "locked” to elimi-
nate periodic need of head adjustment
& Error-proof pushbulton operation
@ Simple, guided, straight-line tape
threading

@ Tape lifters permit touch cuing on
fast wind and rewind

@ Positive, dependable speed change
@ Provisian for fourth head (four-
track stereo, sync head, etc.)

ol o [T

unum-u st sliiem

® Hysteresis, synchronous motor for
timing accuracy. Reserve power in
sures against stalling or overloading
® Exclusive electrodynamic drive as-
sures permanent, adjustment-free
tape handling

@ Each transport component (clutch-
es, motor, solenoids) is unitized,
plugs into color coded socket on
control box

@ All new compact electronics with
new, low noise circuits and many
operating features and conveniences
®» Safe-Record selector protects
against accidental erasure

@ Two 37 side-by-side YU meters
permit simultaneous reading and bal-

® Motor cuts off to permit ‘‘stand- nieeny nau ancing of channels

by” position when safety switch arm I - (] = @ All electronic alignment controls

is released accessible through exclusive front

@ Lifetime, solencid operated self- \ Erwy ron moad i .panel door, eliminating need o re-

regulating brakes never need adjust- ...... ik vides i, move unit from case or rack

ment fed 0 o @ b @ [ndividual A-B switches on each
i channel for quick comparison be-

ACCESSORIES AND ASSOCIATE

“D EQUIPMENT

'SIGNAL T0 NOISE
RATIO:
'FLUTTER AND WOW:

TIMING ACCURACY:
OUTPUT:

tween original and recorded program

GENERAL PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS
IMPORTANT: AS PROFESSIONAL EQUIPMENT, THE AMPEX PR-10 SERIES OF
RECORDERS IS DESCRIBED BY SPECIFICATIONS LISTED BELOW WHICH
ARE ACCURATE MEASUREMENTS REGQUIRED BY PROFESSIONAL STANDARDS
AND DO NOT INCORPORATE EXAGGERATED SALES CLAIMS. THESE ARE THE
GUARANTEED MINIMUM PERFORMANCE SPECIFICATIONS THE CUSTOMER
CAN EXPECT IN LONG-TERM OPERATION.

an 0.15% rms at 714 and 15 ips
0.25% Enﬂsatm ips.

Within = 0.‘25%
+ 4 600 ohm balanced or unbalanced
qnnaét s: Single and WO
g

INPUTS:
Sl d
' 'i;ﬁadag' > plug-in rm
E.?fﬂ' Is ¢
PR-10-2 two-chan del with one In| i
channdl: Unbaia 'd' n's with prgvisions-
& ?"5%‘5‘;"33‘31‘53‘1‘; g
1 ry mixer is &‘mﬂ" e T
I rldze inputs. -
SPEEDS: Jadnd yzlps
Paw:hsma:n- 1 i ps (215 watts)
SPACE: Transport 834" x 1
e i Eliil:'lr%ﬁics Sl 3‘19" g&%" D.
WEJGHT: Unmounted 44 Ibs; Portable 53 Ibs.

STUDIO CONSOLE PERFOAMANCE AND FEATURES AT HALF THE WEJGHT, HALF THE
SIZE AND HALF THE PRICE:

| AMPEX

PR-10-1 Monophonic recorder . . . . . . . . . . . . . $845
PR-10-2 Stereo/Monophonic recorder . . . . . . . . . . $945
MX-10  Stereo/Monophonic mixer . . . . . . . . . . . $395
SA-10  Speaker/Amplifier . . . . . . . . . . . . . . $295 AUDIO PRODUCTS DIVISION AMPEX PROFESSIONAL PRODUCTS COMPANY

Prices are for unmounted models 934 Charter Street « Redwood Gity, California « EMerson 9-7111

SEE YOUR AMPEX PROFESSIONAL DEALER FOR COMPLETE DEMONSTRATION. ASK FOR A NEW FULLY ILLUSTRATED EIGHT PAGE BROCHURE .

WWW akkerieainRiadiahietaory com
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FOR COMPLETE DEMONSTRATION OF THE

PR-10

SEE YOUR AMPEX PROFESSIONAL DEALER

ALABAMA
BIRMINGHAM

Ack Radio Supply Co.
3101 - 4th Avenue So.

ARIZONA

PHOENIX

Bruce's World of Sound
2711 E. Indian School Rd.

CALIFORNIA

EL MONTE

Audio Supply

543 So. Tyler Ave.
FRESNO

Tingey Co.

847 Divisadero St.

HOLLYW0OD

Franklin Electronics
1130 E! Centro SI.
Raike Co.

849 Na. Highland Ave.
LONG BEACH

Scott Audio Co.

265 Alamitos SI.

LOS ALTOS

Audio Center, lnc.

293 State St.

L0S ANGELES

Arco Electronics

111 So. Vermont Ave.
California Sound

310 No. Hoover St.
Craig Corporation

3410 So. La Cienega Blvd.
Kierulff Sound Carp.
1015 So. Figueroa St.
Magnelic Recorders Co.
7120 Melrose Ave.
PALOALTO

Mardix Ci

2115 El C‘lrnmo Real
SACRAMENTO

#cCorry Co.

8th & | St.

SAN DIEGO

Radio Parts Co.

2060 Indla St.

SAN FRANCISCO
Magnetic Recorders Inc.
1081 Mission St.
SAUGUS

Sylmar Electranics
26000 Bouquet Canyon Rd.

COLORADO

DENYER

Davis Audio Visual Inc,
2148 So. Grape

Eleclnc Accessories
1260 Blake

CONNECTICUT

NEW HAVEN

Radio Shack Corporation
230 Crowin St,

DISTRICT OF COLUMBIA
WASHINGTON

Shrader Sound, Inc.

2803 M Street, N. W.

Wilson Gill, Inc.

1 Yhomas Circle, N. W.

FLORIDA

INDIALANTIC

McHose Music

145 Fifth Ave,
JACKSONVILLE

Fidelity Sound Inc.

1427 Landon Ave.
Southeast Audlo Co.

1125 Roselle St.

MIAMI

East Coast Radio of Miaml
1900 N. W. Miami Ct., N. W.

Flagler Radio Co.
1068 W. fiagler St.

934 Charter Street

ORLARDO

East Coast Radio of Orlando
1012 Sligh Blvd., S. W.
PENSACOLA

Grice Electronics lnc.

300 E. Wright St.

TAMPA

Burdelt Sound

3619 Henderson Blvd.

GEORGIA

ATLANTA

Ack Radio Supply Co.

331 Luckie St., N.w.
Electronic Equlpmenl Inc.
526 Plaster Ave., N.E

HAWAL

HONOLULU
John J. Harding Co., Ltd.
1514 Kona St.

Precision Radio Co.
1160 So. King St.

ILLINOIS

CHICAGO
Allied Radio Company
100 N, Western Ave.

Fried's Incorporated
3801 W, 26th St.

Newark Electronics Corporation
223 W. Madison St.

OUINCY
Gates Radio Company
123 Hampshire

INDIANA

INDIANAPOLIS

Radio Distributing Company
814 N. Senate

SOUTH BEND

Colfax Company, Incorporated
747 §. Michigan

IOWA
CEDAR RAPIDS

Collins Radio Company
5200 C Avenue

LOUISIANA

BATON ROUGE

Southern Radio Supply Co.
1112 Norih Blvd.

NEW ORLEANS

South Radio Supply Co.
1909 Tulane Ave.

MARYLAND
BALTIMORE

High Fidellly House
5127 Roland Ave.

MASSACHUSETTS
BOSTON

De Mambro Radio Supply
1095 Commonwealth Ave.
Radio Shack Corporation
730 Commonwiealth Ave,
CAMBRIDGE

Hi Fi Lab

1071 Massachusetts Ave.
REEOHAM HEIGHTS
Industrial Electronic Supply
150 A Street
SPRINGFIELD

Del Padre Supply Co.
995 Warthington St.,
WELLESLEY

Music Box

58 Central Ave,
WORCESTER

De Mambro Radio Supply
222 Summer St,

MICHIGAN

ANN ARBOR

Wedeml:ye! Eloclmmc Supply
215N, 4

DEYROIT

K-L-A Laboratories, Inc.

7375 Woodward Ave.

AUDIO PRODUCTS DIVISION

AMPEX PROFESSIONAL PRODUCTS COMPANY
Redwood City, California
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Pecar Electronics
11201 Morang

Reiss Public Addrass Systems
7629 E. Jefferson

GRAND RAPIDS

Kaminga Electtic Campany
1337 Juad Avenue S. W,
MINNESOTA
MINNEAPOLIS

Lew Bonn Company
1211 LaSalte Ave.

MISSOUR!

KANSAS CITY

B-A Hi Fidelity

301 East 55tn St.
Burstein-Applebee Company
1012 McGee St

NEBRASKA
OMAHA

House of Hi Fi
4628 Dodge St.

NEVADA
LAS YEGAS

Rupar Electronics
517 Tumbleweed Lane

NEW JERSEY

CAMDEN

Radio Electric Service Co,
ol New Jersey

513 Cooper St.
PATERSON

Magnetic Recording Co.
344 Main St.

NEW MEXICO
SANTA FE

Sanders & Associates
70 West Marcy St.

NEW YORK
BUFFALO

Buffalo Audio Center
161 Genesee St,

NEW YORK CITY
Camera Equipment Co,
315 West 43rd St.
Harvey Radio Co.

103 West 43¢d St
Lang Electronics

507 Fifth Ave.
Sonocrafl Corp.

115 West 45th St.
Visual Electronics
356 Weslt 40th St.
ROCHESTER

Rochester Radio Supply
600 East Main St.
SYRACUSE

W. G. Brown Sound
521 East Washington St
TUCKAHOE

Boynton Studio

10 Pennsylvania Ave.

NORTH CAROLINA
WINSTON-SALEM

Daitan-Hage Incorporated
938 Burke St

OHIO

CINCINNATI

Customcrafters Audio, Inc.
2259 Gilbert Ave,

COLUMBUS

Electronic Supply Corporation
134 E. Long St.

DAYTON

Custom Electronics Incorporated
1918 §. Brown §t

Srepco, Incorporated

314 Leo St.

TOLEDD

Warren Radio

1002 Adams St.

OKLAHOMA

NORMAN

Thomson Sound Systems
315 w. Bayd

OREGON
SALEM

Cecil Farnes Co.
440 Church N. E.

PENNSYLVANIA
PHILADELPHIA

Austin Electronics Inc.

1421 Walnut St.

Radio Electtic Service Co. of Pa.
7th and Arch Sts.

ROSLYN

Grove Enterprises

1383 Easten Rd.

RHODE ISLAND
PROVIBENCE

De Mambre Ragio Supply
1282 Westminister SL.

SOUTH CAROLINA
COLUNMBIA

Oixse Radio Supply Co.
1700 Laurel St,

SOUTH DAKOTA

SI0UX FALLS

WWarren Suppiy Co, o1 So. Dakota
115 S. Indiana Ave.

TENNESSEE

MEMPHIS

W & W Distributing Co.

644 Madisen Ave,

NASHVILLE

Nicholson's High Fidelity Center
113 - 19th Avenue So.

TEXAS

ARLINGTON

Audie Acoustic Equipment Co.
130 Fairview Drive

DALLAS

Audio Acoustic Equipment Co.
5645 N. Central Expressway
EL PASO

Sanders & Associales

1225 East Yandall St.
HOUSTON

Busacker Electronic Systems Inc.
121G W, Clay St.

Gates Radio Co.

2700 Polk five,

WIDLAND

Midiznd Camera Co.

317 N. Colarado St.

SAN ANTONIO

Modern Electronics Co,

2000 Broadway

UTAH

SALT LAKE CITY
Standard Supply Co.
225 E. 6th Street South

VIRGINIA

NORFOLK - RICHMOND - ROANOKE
Radio Supply Co. Inc.
RICHMOND

1. M, Stackhouse Ca.
5803 Patterson Ave.

WASHINGTON

SEATTLE

Electricraft, Incorporated
1408 - 6th Ave

Western Elnclronlcs Supply Co.
717 Dexter St.

SPOKANE

20th Century Sales Inc,

‘est 1621 First Ave.

WISCONSIN

MILWAUKEE

Beacon Electronics Division
715 N, Milwaukee St

Steffen Elactro Art Company
5101 ¥/. Lisbon

AMPEX
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TAPE GUIDE

(from page 32)

so that at 50 cyeles it is 3 db below the
maximum hoost of 36 db attained at the
lowest frequencies. At 3.75 ips, it is in-
dicated that the RCA standard playhack
eurve is being accepted. This is similar
to the NAB curve, except that bass boost
is 3 db up at 1326 cyeles. At the time
of writing, there were no indications of
agreement on 1% ips equalization.

3. How Likely Is It That Home Tape
Machines Will Provide Three or
More Channels?

None of the replies gave encourage-
ment to the view that home tape ma-
chines will eventually provide three or
more channels. Representative replies
were as follows:

“There is no sign at present of mul-
tiple channel development.”

“T seriously doubt that more than 2-
channel stereo will ever be adopted for
home use.”

“We bhave no present plans for.3-chan-
nel equipment and haye no feeling that
it is likely to become a factor; for four
or five channels, even less so0.”

“It is my personal feeling that such
industry moves will he made with a great
deal of caution and deliberation.”

“It seems probable that 2-channel will
continue as standard.”

4. What Changes May Be Eapected in
Tape Recorders?

As suggested at the outset, the out-
look is for slow, steady improvements in
quality instead of the radical changes
that overnight cause a tape machine to
be outmoded. The only radical change
contemplated by the respondents is the
growing role of the cartridge player. At
the same time, however, it is not ex-
pected that the cartridge player will dis-
place the open reel machine (or reel-to-
reel machine, as it is often called). In-
stead, it is generally believed that the
two will exist side by side, each serving
a particular funetion. Following are a
number of the comments concerning the
role of the cartridge machine vis-a-vis
the present-day open reel machine.

“Complete coexistence.”

“Both will remain standard. Cartridge
and 3.75 ips for general ‘mass market’
use, but open reel will remain the favor-
ite for hi-fi applications.”

“The cartridge and reel-to-reel ap-
proaches will probably beecome ‘hand
holding friends’ instead of the ‘bare
knuekle combatants’ they are supposed
to be. Each has its advantages, and to-
gether fhey will broaden the base mar-
ket for tape.”

“T think without question reel-to-reel

(Continued on page 83)
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An Engineer’s High Fidelity

System

R. A. GREINER*®

IN TWO PARTS—PART 2

Versatility and attention to detail characterize this engineer’s high fi-
delity system. The concept and the execution are both uncompromising.

N THE PREVIOUS section T deseribed the
I speaker system. Now T'll detail the

over-all system electronie setup, with
specific parts of the electronic system
deseribed in greater detail. A block dia-
gram of the system is shown in Fig. 1.
On the left are seen the signal sources.
These consist of two stereophonic tape
recordexs—one a Berlant the other a
Concertone; two Rondine Deluxe turn-
tables with Shure stereco and monaural
pickups and arms; and an FM tuner.
Preamplifiers are mounted in the play-
back consoles to bring the output level
ap to 0 VU. The signal sonrces are
brought to the jack panel and ean then

* University of Wisconsin, Department
of Electrical Engineering.

be plugged to the various control ampli-
fiers. All of the control amplifiers have
essentially mnity gain, or less, and are
therefore only used for modifying the
signal in some prescribed way. The con-
trol at the top is the main remote unit
which normally controls the main power
amplifiers and the main loundspeaker sys-
ten1. The dubbing control is described in
more detail later. It perfovms the fune-
tion of switching for the process of tape
or dise copying. The “third channel” is
also developed in this chassis. The filter
1s not deseribed in this article but is
simply a low and high pass unit to eut
out the frequency extremes for certain
kinds of copying.

The outputs of all of the control am-
plifiers then go to the jack panel and

¢an be plugged to the appropriate power
amplifiers. The power amplifiers consist
of four 50-watt amplifiers for the mam
system and a pair of commercial 35-watt
amplifiers on a single chassis. The am-
plifiers ave connected to the londspeakers
via a jack panel so that the speakers
niay bhe disconnected or connected to
other amplifiers, or the amplifiers may
be used for other purposes indepen-
dently.

The Remote Control Amplifiers

In this system, the signal sourees and
the power amplifiers are not at the most
convenient location for the control am-
plifiers. Thus the remote control unit was
devised. In order to simplify the inter-
connection of many long cables, the re-

CONTROL
LONG
JACK PANEL [y~ LINE  JACK PANEL SPEAKER BLOCK
R .
/>_
— CROSS-~ :
PHONO | REMOTE :
- OVER .
\>— :
; MAIN
: SPEAKER
. SYSTEM
/ 30 :
PHONO 2 CONTROL CROSS- :
OVER -
el | CONTROL >*.h
AUX.
SPEAKER
3 o ——o
e —o
TAPE 2 = o——1 butinG |5 [Eorn 3
- 00— CONTROL }——0 C
o——— l——— /
- o] =
(L o— =P, \
TUNER T— : FILTER 10 o
/
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Fig. 1. Block diagram of entire system.
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It Took Eleven Years and One Night to Design
The World's Best Speaker System
The New CITATION X by Harman-Kardon

Stewart Hegeman, Director of Engineering, Cita«
tion Kit Division, Harman-Kardon, Ine.

StEwW HEGEMAN owns a big, old Charles
Adams-type wood frame house in New
Jersey. It has its disadvantages—but it's a
rather special kind of house. The original
high-ceilinged living room has been con-
verted into a sound laboratory replete with
morris chairs, the best testing equipment
and Universal Coffeematic machines. Ac-
cording to legend, Stew has coffee now
flowing through his veins instead of blood
—a concomitant of spending night after
night searching for perfection in audio de-
sign. It was at this house, one night last
summer, that the Citation X speaker sys-
tem was born.

The antecedents of this story date back
to 1949 when Hegeman first heard a Low-
ther driver. That was it; the beginning of
a remarkable collaboration between this
great American audio engineer—now Di-
rector of Engincering of the Citation Kit
Division of Harman-Kardon — and the
highly regarded Lowther company of Eng-
land. Together, they created speaker sys-
tems which became classics: the original
Hegeman-Lowther horn—the great “Grey
Monster” with its top section of plaster of
Paris and the Brociner Model 4 Horn.

Over the years, Hegeman and Donald
Chave~-head of Lowther—continued to
work together. Ideas were exchanged; con-
cepts discussed and explored. Independent
lines of research into the perfection of
speaker design were followed by both.
Then came their meeting one night last
summer—and the creation of Citation X
~—the culmination of 11 years of joint and
independent research into speaker design.

Reflected Sound

DESIGNED IN THE CITATION TRADITION—
the best regardless of cost—the new speaker
system places no limits upon performance.
It can perfectly reproduce the whole com-

AUDIO e DECEMBER, 1960

plex structure of a musical composition
without adding or taking anything away
from the original performance.

The Citation X diffuses sound in a hem-
ispheric radiation pattern—by a blend of
direct and reflected sound. In creating this
design, the precise process of what occurs
in a concert hall has now been duplicated.

Audio engineers know that approxi-
mately 80% of the sound in a good concert
hall is reflected from the ceilings, walls,
ete. Tt is this mixture of direct and re-
flected sound that gives music its depth
and dimension, its exciting spatial quality.

The Citation X achieves precisely this
effect by distributing music on vertical and
horizontal planes. Conventional speakers
beam the sound at you on a horizontal
plane—similar to automobile headlights. In
stereo, this is akin to listening to the full
orchestra through two holes in the wall.
Replace the conventional speakers with
Citation X and the wall disappears. You
are in the same room with the music.
There is no ping-pong cffect; no “hole-in-
the-middle.” All of the music is there in
all of its depth and dimension and reality.
Tor the first time, the word “presence” has
been made meaningful.

The Lowther Driver

THE BASIC ELEMENTS of the Citation X
are the Lowther driver and the Hegeman
enclosure design—a split, slot-loaded coni-
cal horn, with two 7% feet sections folded
within the enclosure.

The driver is a massive Lowther unit
specifically engineered for the Citation sys-
tem. It consists of four working elements:
o Direct radiation from front of cone.

o Radiation from the midrange “whizzer”
cone which operates between 2000 and
7000 cycles.

o A stabilizer which places a damping
load on the cone and acts as a diffuser
and distributor of the very highs.

® Radiation from the back of the main
cone which is directly coupled to the
folded horn. .
Features of the specially designed driver

include: magnetic structure of anistropic
magnetic alloy (Ticonal G) which is the
most efficient magnet material known to-
day; usable frequency range of 20 to
50,000 cps; gap flux—17,500 gauss; total
flux 196,000 maxwells; aluminum voice
coil for increased high frequency effi-
eiency; twin cone construction with foam
plastic front and rear suspension; no dis-
tortion at crossover frequencies due to
elimination of distortion producing LC
networks.

The Horn

CONVENTIONAL HORN DESIGNS use an
acoustic chamber to couple the diaphragm
to the throat of the horn. In the Citation X,
the chamber is removed and the driver
placed directly into the throat of the horn.
This eliminates the last resonating element
in the horn configuration and results in
absolutely smooth transfer of radiation
between horn and driver.

Instead of the conventional “open
mouth,” the Citation X horn terminates in
a slot at-the base of the enclosure. This
presents the horn and driver with the im-
pedance of an infinite horn. Thus, phase
shift is reduced within the horn and room
reflections are prevented from entering the
horn’s mouth and reaching the driver.
Pressure loading by the horn damps com-
pletely the mechanical resonance of the
cone and its suspension.

The interior of the handsome, hand-
rubbed walnut enclosure is constructed of
Timblend which has no directive reso-
nance and is stronger than wood. The
entire internal horn structure is honey-
combed for strength and prevention of
panel resonance.

For those who own Citation units—for
all those who want perfection in speaker
performance—we can recommend the Ci-
tation X without qualification. The dimen-
sions of the Citation X are 20" wide x
14%" deep x 36%" high—because that is the
size necessary for the design of the world’s
best speaker system.

The Citation X—$250.00
Price slightly higher in the West.
For complcte Citation catalog write to: Dept.

A-12, Citation Kit Division, Harman-Kardon,
Inc., Plainview, New York.

The Citation X
A Hegeman-Lowther Design

1TATION 4 [l kardon |
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I ONLY ONE CHANNEL SHOWN—

SECOND SIMJLAR

L

@

OUTPUT TO JACK PANEL

o=, -
| | [
INPUTS ] e — CONTROL
1 1 B
©_* I 1 T
! 1 &LLONG CABLES 5 y
i H ; | Fig. 5. Bottom view of one of the control
@-—A | ! Eig: 2. RelQy e amplifiers illustrating the uncluttered,
! orderly layout possible with terminal
K2 board construction.
R ) g RELAY
= = POWER

lay switehing part of the control is
mounted in the control rack and the sig-
nal which is selected is the only one sent
to the confrol amplifier. I'our eables are
nsed to carry the signals to the control
units and return them to the relay rack.
A total of cight inputs can be selected
from the control chassis through the re-
lay tree in the relay chassis. This number
may be easily extended by using addi-
tional relays. Fach input has a separate
level control on the control chassis. These
level controls ave switehed with the relay

-

Fig. 6. Front view of the tape recorder
control panel.

signal in the control chassis. Since the
original source signals are developed af
very low impedance levels, there is no
trouble with high-frequency response
falling off. Figure 2 shows a schematie

Fig. 4. Remote control amplifiers shown

in listening room. Although designed for

rack mounting, they are shown mounted
in a wooden box.
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Fig. 3. Electronics of remote control amplifier.
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o dntosh

. . . the finest performance available

the MacKit 30

A 30-Watt Unity Coupled Amplifier Kit*

*Identical to the renowned Mclntosh MC-30 Amplifier Rricg$120

Enjoy the wonderful experience and satisfaction
of putting the finest amplifier together yourself.

A “Mark of Excellence’” Product by

s/ LABORATORY, INC.
4 Chambers St., Binghamton, N. Y.

Now availahle at Franchised Mcintosh Dealers
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Fig. 7. Schematic diagram of
of one-half of the relay selector chassis.
The schematic is largely self explana-
tory. The relays ave driven from a d.c.
source to avoid any possible hum pickup
which might result with a.c. relay opera-
tion. The electronic part of the control
is shown in FPig. 3. Feedback tone con-
trols are uwsed and a high-cutol filter
is provided. The attenualor is a bit un-
usual. It consists entirely of switches. A
combination frequency compensated and
uncompensated ladder network is nsed
to provide control of either gain or loud-
ness. With hoth eontrols set at the inside
position theve is no attenaation. As the
left control is operated one obtains
straight gain attenuation. If the right
control is operated, loudness compen-

Fig. 8. The tape conirol chassis is rela-
tively empty since it only contains a pair
of mixer amplifiers.

40

tape recorder control panel.

sated atfenunation is obfained. Figure 4
shows the pair of control amplifiers in
the listening room. Use of terminal
hoard construction gives the underside
of the chassis the neat appearance shown
in Fig. 5.

12AX7
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w2 |2
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Fig. 9. Schematic diogrom of the elec-
tronic crossover.
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Fig. 10. Back of the power amplifier rack

showing the four 50-watt amplifiers and

the power supplies. Note that the four

amplifiers ore mounted on twao chassis.
The rack is forced-air cooled.

Dubbing Control

It is frequently desirable to mix the
separate channels of stereo dises or tapes
or to record or listen with the channels
inverted or mixed. The dubbing control
allows the tape and dise sonrces to be
controlled in a very versatile manner in
this sound system. The control is shown
in place directly ahove the jack panel in
Fig. 6. The schematic is shown in Fig.
7. There is no power supply shown since
the power of this ehassis is derived from
the main power supply built into the re-
lay rack and designed to handle all of
the control amplifiers and special effects
amplifiers in the sonnd system. A sepa-
rate supply which delivers 250 volts at
10 milliamperes, and 6.3 volts at 0.6 am-
peres may be used. As can be seen, the
control consists mainly of passive
switching arrangements. Two mixer am-
plifiers arve provided and allow unity-
gain mixing of the two channels,

There are several nsefnl input-output
setups possible, but the one most nsually
used is as follows:

1. LP1 and LP2 going to the play
seleet switch are conneeted to the two
tape play channels, Thus either tape ma-

AUDIO e DECEMBER, 1960
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A MAJOR IMPROVEMENT in the
MATCHLESS BOZAK MIDRANGE SPEAKER

Now Makes ALL Bozak Three-Way Systems
Better Than Ever!

All Bozak Three-Way Speaker Systems now incorporate che new B-209A Midrange, fea-

turing a revolutionary and alcogecher different diaphragm. The result is an overall

excellence of musical performance beyond anything previously atcained!

The new speaker is a radically improved version of the macchless B-209, hicherto generally
accepted as the best midrange in musical reproduction. To its many exceptional qualities
there has now been added an instantaneously precise transient response that is simply
unequalled. The speaker retains every subtlery and nuance of all vocal and instrumental
music, and must be heard to be appreciated. Ask a Bozak Franchised Dealer for a

demonstration.

TO OWNERS OF BOZAK SPEAKER SYSTEMS:
Arrangements are being made with Bozak Franchised Dealers under which you can have

your speakers brought up to the minute at nominal cost. See your dealer for information.

DARIEN, CONN.

FaH B V E R Y B E & T | N M U S 1 C
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Fig. 11. Bottom view of a power supply

and a power amplifier chassis illustrat-

ing the terminal board construction and

the cabling of the plate and filament
leads.

chine signal may be modified by the play
control switch and sent to the outputs
L01, LO2, and LO3.

2. LO1, LO2, and LO3 go to the left,
right and “eenter” audio channels of the
loudspeaker system respectively. Note
that L.O3 always contains the mixed
channels.

3. LI1 and LI2 are connected fto the
dise play preamplifiers. These two inputs
go the record control. The lever switch
may be used to seleet the output of the
record control or the output of the play
confrol. In this way either the tape or
the disc material is available at the re-
cord select switch (after passing through
the appropriate control switch),

4. LR1 and LR2 go to the two tape
recorders or to the eontrol amplifiers in
the system.

TRIAD R-21A
6.3V FILAMEN .
CAMENTS TRIAD C-16A
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I 4[ ml
+
1246 OIL L &0 By
500V z iy
T 12w
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x4
g *
=
-108
TRIAD R4 08~

Fig. 13. Schematic diagram

Tt 1s apparent that great versatility is
provided for copying stereo dises or
tapes while listening to either or to
something else. While such a control sys-
tem may seem a luxury, the continnal
pln«mmfr and unplugging of pateh cords
is a great bother. The control center
eliminates about a half bushel or so of
plugs and wires.

The underside of the dubbing control
is shown in Fig. 8. Here again, use of
terminal hoard constrnction gives the
amplifiers a neat look.

Electronic Crossovers

The wmain loudspeaker system is
driven by two pairs of amplifiers. Sepa-
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12. Schematic diagram of one of the power amplifiers.
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of one of the power supplies.

rate amplifiers are provided for the
low and high ends of the andio speetrum
in each channel. The crossover point is
500 cps. The electronic crossover used
with this system is shown in Fig. 9. Four
of the filter amplifiers shown are used in
the dual channel setup. Again unity gain
is provided. The gzin in the feedback
loop is eontrolled so that there is a rise
of about 1 db near erossover and the
ultimate slope is then reached very
guickly. A slight adjustment of resistors
R, and R, is provided from the front
panel to allow precise setting of the re-
sponse while it is measured at the lond-
speakers with a microphone.

Power Amplifiers

The main power amplifiers are shown
from the back of the relay rack in Fig.
10. The power supplies are af the bottom
and the amplifiers on the chassis directly
above them. The rack is cooled by forced
air to insnre reasonably cool operation
of the power amplifier array. The front
of the rack is constructed to give access
to the undersides of all of the power
amplifier chassis for purposes of sefting
the balance pots ard checking out the
performance of the amplifiers from time
to time. The access panels are shown re-
moved in ig, 11. A schematic of the am-
plifier is shown in Fig. 12. The amplifier
is rather standard in design except for
the internal feedback loop. It is quite
undesirable and unnecessary to include
the entire amplifier under a single feed-
back loop since the stability of this ar-
rangement is so poor. Two loops do not
give quite the same distortion reduction
as will one loop but the stability is very
much improved and the overload eharac-
teristies are far superior. The d.c. coun-
pling from the driver to the output

(Continued on page 75)
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Photo A

THESE UNRETOUCHED
PHOTOGRAPHS TELL
THE FULL STORY

Photo A shows tracking of a 1 ke
sine wave at a stylus velocity of
30 emi/sec with a conventional tone
arm. The upper portion shows out-
put of the left channel, the lower
portion shows output of the right
channel. Note how the right chan-
nel distorts due to skating effect
which tends to hold stylus tightly
against inner wall of stereo groove
(left channel) but does not main-
tain sefficient contact against out-
side wall (right channel).

Photo B shows the identical traces
under the same conditions except
that the Fairchild Arm-Transport
with Anti-Skating is used in place
of the conventional Tone Aym.The
results are obvious...right channel
distortion clears up completely!

A NEW, RADICAL IMPROVEMENT IN RECORD
REPRODUCTION, THE FAIRCHILD 500 WITH

ANTI-SKATING!

(PATENT PENDING)

New FAIRCHILD Arm-Transport and Cartridge
combine to realize full potential of complex stereo
groove...makes all existing arms and cartridges
virtually obsolete through Anti-Skating feature and
new Linear Separation, High Compliance Cartridge.

HOW? First...the FAIRCHILD 500 has Anti-Skating
which allows treatment of cartridge and its transport
as a single entity. At present all arms possess the
tendency to ride towards the center of the record re-
gardless of stylus pressure, balance, etc. Known as
“skating”, this action is easily noted if any arm and
cartridge are placed on the label or any other smooth
rotating surface.

But, with stereo’s two information tracks, this un-
evenness in wall pressure upsets the delicate balance,
increases tracking error, stylus wear and distortion.
The only possible solution is the introduction of
another force equal in magnitude and oppositein direc-
tion to the unwanted skating force. This is the exelu-
sive Anti-Skating feature of the FAIRCHILD 500.

In addition the Arm-Transport is dynamically bal-
anced by a method which eliminates undesirable
springs generally associated with this type of bal-
ancing in the past.

Second...the new FAIRCHILD SM-2 Cartridge has
linear separation over the entire spectrum! Many
cartridges that claim 20 db separation possess this
characteristic only at 1 ke. The difficulty becomes ap-
parent at higher frequencies and in many cases stereo

AUDIO e DECEMBER, 1960

w/= FAIRCHIL

cartridges lose their separation and actually act as
monaural transducers above 10 ke!

The FAIRCHILD SM-2 has Linear Separation of
20 db up to 15 ke. Its compliance has been substan-
tially increased to take full advantage of its anti-skat-
ing transport which makes for even greater actual
operating compliance. Its sound is best characterized
by an opulence herefore thought unobtainable.

WHAT THIS MEANS TO THE SERIOUS RECORD
COLLECTOR AND DISCERNING MUSIC LOVER —

1. Improved overall qualjty of reproduction. 2. Re-
duced groove degradation and stylus wear. 3. Im-
proved separation by virtue of symmetrical tracing.
4. Improved stereo balance with maintenance of
original artistic and engineering concepts. 5. A re-
markable reduction of tracing distortion ... as much
as 50%!

The FAIRCHILD 500 is the MOST IMPORTANT
DEVELOPMENT IN DISK REPRODUCTION since
the development of the long playing record for it al-
lows the full and effective reproduction of the stereo
disk. LIFT THE CURTAIN NOW ... HEAR YOUR
RECORDS PLAYED WITH THE FAIRCHILD 500.

The FAIRCHILD 500 (Arm-Transport & Cartridge)....$55.00 complete
Write for further details to:

RECORDING EQUIPMENT CORPORATION
10-40 45th Avenue, Long Island City 1, N. Y.
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ALTEC SPEAKER SYSTEMS

From the brand new Avalon and Carmel systems to Altec’s compact

Model above in mahogany or
walnut shown with accessory
floor stand. Standard model
includes round legs.

Compact model or cabinet style—whatever you
want in a furniture speaker system, you'll find
Altec cabinets house the precision-engineered
system to put you at the pinnacle of listening
pleasure. Whether you want to start with mono

or stereo, you'll find that Altec-engineered speak-

ers will never be out-dated. Where space is at a
premium, Altec's compact bookcase speakers

provide a guality of sound reproduction gener-

ally found only in much bigger systems. Where
you have the room, you’ll want the important
sound and impressive styling of the Altec cabinet
enclosures, which have won designer’s awards
for their elegance and modern simplicity.

TWO THAT ARE BRAND NEW FROM ALTEC!
Altec proudly introduces the newest two-way en-
closed speaker systems in its line—the Avalon and
Carmel. Both systems are housed in the hand-
some enclosure shown at the left, both feature
an 800-cycle system of components similar to
those used in Altec's world-famous A7 “Voice of
the Theatre” system. Visit your Altec professional
high fidelity consultant and ask him to demon-
strate the exciting performance of these new Altec
systems. Dimensions; 29343” Hx 35” L x 1734” D.

AVALON — 837A...a two-way system with a guar-
anteed frequency range of 35-22,000 cps. Enclos-
ure houses one 12” 414A low resonance, high com-
pliance bass speaker and an 804A high frequency
driver on an 811B sectoral horn . . . . $246.00

CARMEL—838A...a two-way system with a guar-
anteed frequency range of 30-22,000 cps. This
system offers the additional dimension of two 12”
414A low resonance, high compliance bass speak-
ers, as well as the 804A high frequency driver on
an 811B sectoralhorn . . . . . . . . $297.00

The same cabinet used in the 837A and 838A sys-
tems may be ordered without sound components
as model 854A/B. . . . . R | $99.00

This model is constructed to house any Altec
biflex and duplex 127 or 15” speaker.

Whatever style you choose—for stereo or mono—
for large rooms or small, Altec engineering
makes the big, big difference in the sound you
hear. Each enclosure shown here features Altec’s
famous controlled linear excursion bass loud-
speaker for the cleanest, richest reproduction
of the low frequencies. This fine bass is matched
with a professional quality sectoral horn or direct
radiator to deliver the highs as you like to hear
them. So whatever kind of system you're plan-
ning, the place to start is with an Altec furniture
speaker system. One Altec bookcase speaker
starts you out on the right road toward the true
sound of music—the Altec sound of music!

A LT EC LANSING CORPORATION . cussiaiary of Ling-Temco tiectronics, inc.

1515 South Manchester Avenue, Anaheim, California . 161 Sixth Avenue, New York 13, New York
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... for every room, every taste, every budget
hookcase speakers...they're all quality, because they're all ALTEC

THE CAPISTRANO — 831A

The elegant simplicity of the Capistrano, selected for
its excellence of design in the California Design exhibit,
is the perfect compliment to the precision-engineered
sound components it encloses: one 15” 803B controlled
linear excursion bass speaker, an 802D high frequency
driver mounted on an 811B sectoral horn. Guaranteed
frequency range of 35-22,000 cps. Walnut or mahogany
. . . . $399.00

finish. 30” H, 47” W, 23%"” D

LIDO — 836A

The most recent addition to the Altec
line of bookcase speaker systems, the
Lido boasts acoustical elements that
give truer balance between high and
low musical spectrum than found in

any other system of comparable price,

A unique Altec technique employed
in matching speakers to the tuned

enclosure produces this important im-

provement. Speakers have a radiating

area of over 76 sq. inches, give extend-

ed frequency response, exceptional
efficiency. 127%” H, 26” W, 127" D

Walnut or mahogany finish, $125.00.

MONTEREY
— 834A

Big speaker

The Monterey
houses two of

sive controlled
linear excursion
bass speakers
for lowest possible resonance and
distortion, plus the 3000B sectoral
horn. Frequency range: 40-22,000

cps. 20 watts power, 8 ohm im-

pedance. Walnut, blond, mahogany

or fruitwood finish, or unfinished.

14" H, 26" W, 1414” D
Eiished) = s 2 5 =) . $174.00
Unfinished . . . . . .. $169.00

sound in a com-
pact enclosure.

Altec's exclu-

MONTEREY, JR.
— 835A

Important sound
which equals or
exceeds systems
twice as costly.
Features controlled
linear excursion
bass speaker
which repeats all

it hears, plus direct
radiator tweeter with gap suspen-
sion. Exceptional performance for
such a compact enclosure. Fre-
quency range; 45-18,000 cps. 15
watts power, 16 ohm impedance.
Walnut, blond, mahogany, or un-
finished. 11147 H, 23”7 W, 111” D
Einished . 5w e o o ol $89.50
Unfinished

Compare ALTEC advances and superior performance at your ALTEC distributor's who is a professional high fidelity
consultant. ALTEC offers you the most complete line of quality stereo and mono high fidelity tuners, amplifiers,
speakers, and systems in the world. Please write for descriptive brochure. Address Dept. AD-8D.

THE TRUE SOUND OF MUSIC

AUDIO e DECEMBER, 1960
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Copyright 1960 Altec Lansing Corporation
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Audio Power Requirements
and Statistics

C. NICHOLAS PRYOR*

A discussion of the power requirements
in audio amplifiers based on the statistical
distribution of peaks in complex signals

tion in the audio field concerns the

peak output power which an am-
plifier must be capable of delivering for
faithful reproduetion of complex aundio
signals. There are two major reasons for
the large spread of estimates, which
range from milliwatts to hundreds of
watts. The first of these reasons is the
range of average power required in the
particular application. Loudspeaker effi-
ciency may range from about 2 to 50
per cent, room size and acounstical prop-
erties influence the power required for a
given sound level, and some people just
like their musie louder than others.
These differences are generally under-
stood, and it is a fairly simple matter to
measure at least the average voltage in-
put to a loudspeaker under listening
conditions.

. The other reason for variation in the
estimates is the different allowance made
by different individuals for peaks in the
andio material. Everyone knows that
there are sharp peaks in ordinary signals
that are considerably higher than the
highest readings shown on an ordinary
VU meter monitoring the signal, but
there is little agreement as to the size
and number of these peaks. The broad-
cast industry has at times allowed as lit-
tle as 6 db (a factor of 4 in power) for

ONE OF THE MAJOR points of conten-

* 145 Pinckney St., Boston, Mass.
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these peaks, while some have argued for
as much as 23 db (a factor of 200 in
power) reserve allowed for these unseen
peaks. This is quite a large spread of
allowances made for a single factor, and
it is the purpose of this article to show
the way the peaks are distributed in
audio signals and to develop a reserve
power estimate based on the knowledge
of this distribution.

To aid us in talking about the distribu-
tion of peaks we will borrow from sta-
tisties the cumulative distribution func-
tion. This function simply tells us the
probability (or the fraction of the time)
that the variable is less than or equal to

1.0 [SOLID LINE=THEORETICAL
CIRCLES=EXPERIMENTAL

d

Fig. 1. Distribution
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a given value. Thus the value of the dis-
tribution function at one volt, for ex-
ample, tells us the fraction of the time
the actnal signal voltage will be less than
(or negative compared to) one volt; and
of course this value will be between zero,
if the signal is always greater than one
volt, and one, if the signal is always less
than one volt.

As an example of the distribution
funection, let ns consider a single sine
wave of amplitnde one volt. Its distribu-

; . ’ 1 2l
tion function ecan be devived to be 5+ =,
- v

aresin V in the range hetween minus
and plus one volt, zero in the range be-

1 Notice that the distribution function,
as defined, considers all negative voltages
to he ‘“less than” any positive voltage and
is defined for all voltages from minus in-
finity to plus infinity. A perhaps simpler
function for our purposes would be the dis-
tribution funetion of the magniiude of the
signal, which would indicate the fraction of
the time the signal was smaller (whether
positive or negative) than the given value.
This funetion is easily obtained from the
ordinary distribution function by snbstract-
ing one-half from its values for positive
voltages and multiplying the result by two,
but it is less general in nature and does not
allow for asymmetrieal distribution fune-
tions or for asymmetrical amplifiers (single-
ended or complementary-symmetric). The
ordinary distribution funetion is also the
one measured direetly by the method to be
described here and is the one most often
tabulated in literature on statisties, thus it
will be used throughout this paper.
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Dlstortlon-Free
Amplification

PILOT 264 STEREOPHONIC AMPLIFIER

If purity of sound is your goal for your music system, then the Pilot 264 was
made for you. Measured using the IHFM standard, at mid-band, power output
il is 70 watts continuous/74 watls music power. Measured at 25-20,000 cycles,
i output is 60 watts continuous/64 watls music power. *Harmonic Distortion
! at full output using either measurement is less than 0.5%. IM distortion less
i than 0.3%. Frequency response 10-100,000 cycles. Has Pilot's exclusive
I “Stereo Plus Curtain-of-Sound” center speaker outputs delivering the sum
of channel A and channel B. Complete with brass finish cover .. .$179.30.

PILOT 248 AMPLIFIER—PREAMPLIFIER

The Pilot 264 Amplifier combined with an ultra-versatile preamplifier. Maxi-
mum operational flexibility is assured with 15 controls, including scratch
and rumble filters, tape monitor and 2 position loudness control. Like all Pilot |f
components, the 264 has a special center speaker connection “Stereo Plus
Curtain-of-Sound,” delivering the sum of channels A and B, for 3-speaker |
stereo; or to provide simultaneous monophonic sound in another room. The
Pilot 264 is ideal for those who desire a complete s!ereophomc pream
amplifier combination. As pictured, complete with enclosure. .. $249.50. |

For complete specifications on the 264 and 248, write to:
plof| RADIO CORPORATION, 36-34 36th STREET, LONG ISLAND CITY 1, NEW YORK
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low minus one volt, and one¢ in the range
above plus one volt. This funetion is
plotted in Fig. 1; and from it we ean
verify some of the things we already
Jmow about the sine wave. I'irst we can
see that the voltage is never less than
minus one volt (the distribution fune-
fion is zero at —1), and that the voltage
is always less than, or equal to, plus one
volt (the distribution function is one at
+1). Also from the value .5 for the dis-
tribution funetion at zero voltage, we
can verify that the sine wave has nega-
tive values exactly half of the time and
positive values the other half.

However, from closer inspection of the
curve, we can see something further that
perhaps is not quite as obvions from the
sine wave itself. The vaiue of the distri-
bution funection at —0.707 volts is 0.25,
which indicates that the voltage is less
than — 0.707 25 per cent of the time. Also
the value at + 0.707 volts is 0.75, which
indicates that the voltage is greater than
9.707 volts 1.00-0.75 or 25 per cent of
the time. Thns if we fried to obtain the
one-volt amplitude sine wave from an
amplifier whose maximum oufput volt-
age was plus or minus 0.707 volts (this
is the rms value which an a.e. meter
would read for the sine wave of one volt
amplitude), the signal would be too neg-
ative for the amplifier 25 per cent of the
time and too positive 25 per cent of the
time. As a result this amplifier, which is
capable of putting out a voltage equal
to the rms value of the sine wave, would
he completely overloaded exactly 50 per
cent of the time. To provide an undis-
torted sine wave ouftput the amplifier
must have a maximum output voltage of
at least plus or minus one volt (so the
signal will be outside this range 0 per
¢ent of the time) which is a 3 db reserve
or 1.474 times the voltage indicated on
an a.c. voltmeter.

While the distribution function has
been of some use in dealing with sine
wave amplification, its real power lies in
the analysis of complex audio signals.
With these signals, unlike periodic sine
waves, it 1s impossible to predict what
the voltage will be at any time. How-
ever, it is still possible to derive a dis-
tribution funection for the voltage, so the
percentage of the time that the voltage
lies ontside certain limits may still be
determined. There are several ways to
arrive at the distribution function of a
complex signal, but one of the elearest is
to consider the signal to be made up of a
large number of individual sine waves.
Then by a series of mathematical opera-
tions on the individual distribution fune-
tions, we may arrive at the distribution
function of the sum of all the sine waves.
Or more directly we may use the Central
Limit Theorem which states that the
sum of a large number of independent
variables has a distribution which ap-
proaches the so-called Normal or Gaus-
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sian  distribution funetion. Unfortu-
nately, no algebraic function has been
found to deseribe the Normal distribu-
tion funetion, but it is defined in caleulus
by a definite integral and numerical val-
ues of it have been tabulated. From these
tables we may determine the distribution
funetion for the instantaneous voltage in
a complex signal once we are given the
true rms voltage of the signal, which is
equal to the standard deviation, or width
parameter, of the Normal fnnction. This
distribution funetion is plotted in Fig.
2 for a standard deviation of one volt.
Note that the function never quite
reaches the values zero or one, but that
it comes quite close for voltages of mag-
nitude greater than two or three volts.
This means that extremely high peaks
are theoretically possible, bnt oecenr only
rarely. Thus for perfect reproduction of
an audio signal, an amplifier of infinite
power capability would theoretically be
required. However, the very high peaks
in the signal have sueh a low probability
of occwrring that we may never experi-
ence them, and the power requirements
are thus very much relaxed.

At this point it is well to demonstrate
the validity of the above discussion by
means of an experiment. The distribu-
tion funetion of any signal may be meas-
ured by means of a circuit such as that
shown in Fig. 3. The resistor network at
the input provides, at this point, half
the difference of the input signal and
the voltage read on voltmeter V. This
will be positive if the input is greater
than V and negative if the input is less
than plus V volts, The amplifier gain, A,
is sofficiently large that the output is
clamped to 0 for positive input voltages
and is elamped to 10 volts for negative
input voltages, there being only a very
narrow range near zero volts where the
amplifier is operating linearly. Thus the
pereentage of time the output is 10 volts
equals the percentage of time the input
is less than V volts, and we have ouly fo
average the output voltage over a short
period by means of the RC network to
obtain the value of the distribution funec-
tion at V volts. This was done with a sine
wave input to demonstrate the method,
and the experimental results are shown
along with the theoretical curve in Fig.
1. With the validity of the method thus

established, a sample of orchestral wusie
was recorded on a tape loop and fed into
the measurement cirenit at a level of 1
volt “rms” as indicated by a standard
andio VI'VM. Because of the character-
isties of audio voltmeters, this corre-
sponds to a standard deviation of 1.128
volts.? With this correction factor ae-
counted for, the results of the experiment
are shown in Fig. 2. Notice that the theo-
retical curve is quite closely followed for
the range of V investigated. Although no
measurements were taken heyond 2.5
volts, the rvesnlts are conclusive enough
to show that the audio signal does have
the Normal distribution.

Having shown that a typical andio sig-
nal does follow the Normal distribution,
we may proceed to consider what this
means in terins of reserve power required.
If the rms voltage output of an ampli-
fier at normal listening level is measured
and the maximumn possible voltage ount-
put of the amplifier is also known, the
ratio of these quantities is the number
of standard deviations of the signal
which the amplifier will pass. Anything
between plus and minus this number of
standard deviations from zero will pass
undistorted, while any instantancous
peaks outside this range will be clipped
by the amplifier. The fraction of time
that the signal is not distorted is simply
the difference between the values of the
distribution funection at the extremes of
the linear range. The rest of the time the
signal is elipped.

Table 1 is designed fo show the frae-
tion of time the amplifier will he over-
loaded as a function of the ratio of
maxinium output voltage of the amplifier
and the audio signal voltage as indicated
by an ordinary aundio or VU meter. (This
encompasses maost types of a.c. meters
except the peak or P-P reading meters
found in most modern VITVM’s which
cannot be used here, and the iron-vane
movement found in certain inexpensive
a.c. meters which are true rms reading
and may be used with Table 1 if their

(Continued on page 88)

2 Most audio voltmeters, while calibrated
in rms, actually measure the average abso-
lute value of the voltage and are corrected
for true rms only for sine waves. Thus a
correction factor must be applied for true
reading with any other type of input signal.

INPUT R

AMPLIFIER

{ +10V

VYWWW

_L ourrur
T =10 F(v)

Fig. 3. Circuit for measuring distribution function of a complex signal.

WWW ammernceanadioRistery com

AUDIO e DECEMBER, 1960


www.americanradiohistory.com

DELIGHTFUL TONE THAT FASCINATES YOU'!

Widely known as PAX series, PIONEER's coaxial
speakers, which employ an ideal two-way system, are
hi-fi speakers of excellent quality, reproducing very
wide frequency ranges without distortion.

Even though of small caliber, 6%-inch PAX.16A and
8-inch PAX-20A and 20E are just as good as any
speakers of larger caliber from the standpoint of per-
formance, not imparting any dissatisfaction at all even
for the low frequency range.

Particularly PAX-16A boasts of tone quality so mar-
velous that it is almost impossible to realize it coming
out of a mere 6%-inch speaker. It truly deserves the
highest praises bestowed by those who actually used
it for its tone quality,Compared with any of the world's
famous speakers, it is second to none.

PAX-20A is a speaker of established reputation because
of its good damping characteristic for the low frequency

Which speaker are you going to choose ?

3 Types of Coaxial Speakers

Suitable for Stereophonic Reproduction

range as well as its lack of distortion, and besides the
sensation of rich volume it renders is comparable with
any woofer of large caliber. A PAX.20A with two
tweeters placed at about the diametrically opposite
points on the low frequency part of its cone for the
purpose of improving directionality is a PAX-20E.

Directionality is a very important problem for stereo-
phonic reproduction. High frequency sound from PAX.
20E scatters in a wide direction, and since sounds
coming from lef: and right speakers are excellently
blended together, when used in a stereo system they
give the far more splendid sensation of being present
at an actual rendition compared with other speakers.

PAX-16A, PAX-20A and PAX-20E have been designed
and made with the sole object of using them in home
stereo systems. When these coaxial speakers are used
in your stereo system, they will positively assurz you
full satisfaction.

a PAX-16A? a PAX-20A? or aPAX-20E?

Please refer to the following specifications and select the one that meets your requirements.

Model No. PAX-16A Model No.
Voice Coil Impedance: 8 or 16 chms
Frequency Range : 50-20,000 cps
Power lnput 1 3 watts

Sensitivity : 96-100 db/watt  Power Input

Sensitivity

AUDIO e DECEMBER, 1960

Voice Coil Impedance: 16 ohms
Resonance Frequency: 50-70 cps
Frequency Range

Model No. PAX-20E
Voice Coil Impedance: 16 ohms
Resonance Frequency: 50-70 cps
Frequency Range
Power Input
Sensitivity

FUKUIN ELECTRIC, LIMITED

PAX-20A

: 40-20,000 cps
. 8 watts
: 103 db/watt

: 8 watts
: 100 db/watt

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

WWW-amerieanRiadiahietary. com

1 40-20,900 cps
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THESE...

»

.The PR-500 Turntable . . .

... a single speed {33%3-rpm)
turntable with an integrally
mounted arm . . . employs a
somewhat unconventional drive
system which results in a to-
tally inaudible rumble level,
and low wow and flutter. The
arm is simple yet effective,
with a mounting system which
makes the unit relatively insen-
sitive to shock and vibration.”
“The arm tracks well at the
lowest stylus forces recom-

mended by the cartridge manu-
facturer.”

“The hum fieid surrounding the
PR-500 is very low, and no dif-
ficulty should be experienced
“from this, source even with
poorly shielded cartridges.”

“. . . the Stromberg - Carlson
PR-S00 performs in a manner
“comparable to that of the most
expensive turntables and arms,
yet sells for much less.”

“The PR-500 is an_excellent
value at $69.95."”

Hirsh-Houck Laboratory -
Fligh Pidelity Magnzine, May in

... hint at the performance of new

New Amplifiers...

ASR 660 —an extremely clean, beautifully de-
signed stereo amplifier + Continuous power:
36 watts (18 watts per channel) - Music power:
(IHFM standard): 44 watts (22 watts per chan-
nel) » Total harmonic distortion: 0.6% at 18
watts per channel » Intermodulation distortion:
1% at rated output (4:1 ratio, 60 and 7,000 cps)
» Frequency response: = 0.5 db, 20-20,000 cps
+ Separate channel, clutch -type bass and
treble controls - Scratch filter (18 db/oct);
Rumble filter “Twin T'" filter, null at 20 cps
» Loudness contour switch; Balance control;
Channel reverse switch; Program selector;
Master gain control « DC on pre-amp heaters
for low noise; A plus B center speaker
terminals.

Suggested Audiophile net: $149.95

ASR 220C — an unusually versatile medium
power stereo amplifier - Continuous power:
24 watts (12 watts per channel) » Music power
(IHFM standard) 28 watts (14 watts per chan-
nel) - Total harmonic distortion: 0.7% at 12
watts per channel = Intermodulation distortion:
2% at rated output (4:1 ratio, 60 and 7,000 cps)
« Frequency response: = 0.5 db, 20-20,000 ¢cps
« Separate channel clutch-type bass and
treble controls « Scratch filter (18 db/oct);

Rumble filter “Twin T filter, nujl at 20 cps

» Magnetic phono pre-amp with new, low noise
tubes « A plus B center-speaker terminals.
Suggested Audiophile net: $119.95

New Speaker Systems

Three new, wide range speaker sys-
tems. A new elliptical tweeter with
a heavily silver-plated voice coil pre-
vents harshness caused by cone
breakup in conventional circular
speakers. Woofers of extra-heavy cone
stock are capable of long, linear ex-
cursions for outstanding low fre-
quency power handling without dis-
tortion. Tweeter level switches
included on all models. Enclosures
are carefully matched to the woofer.

Suggested  RS511 53.95t0 84.95
Audiophile net: pegeq 7495 to 99.95

(prices vary
with finish) RS516 105.00 to 135.00

For the sheer joy of listening ...“There is nothing finer than a Stromberg-Carlson”
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The FM.443 Tune. ..

“The Stromberg-Carlson FM-443,
one of the least expensive FM
tuners on the market,
approaches the performance of
more expensive equipment. it
is therefore an especially good
value for anyone who wants to
aobtain the highest level of per-

formance in a moderate-priced

system.”
“The distortion at 100 modu-

lation is about 1% for signais .

stronger than 10 microvolts.”

"“The sensitivity measurement
of the FM-443,.according -to

IHF standards, is amazing. s
usable sensitivity is 3 micro-
valts, a figure not usually found
in tuners in this price range.
This high sensitivity has not
been obtained at the expense
of IF bandwidth.”

“The tuner sells for $79.96.”

Hi
High FFie

The ASR-880 Amplifier. ..

i . a compact integrated stereo
amplifier rated at 32 watts per chan-
nel. Noteworthy . . . it exceeds. its
rated power substantially over most '
of the audio range, has excellent
power - handling capabilities at both
ends of the spectrum.” :

“‘Fach channel delivered 50 watts at

29 harmonic-distortion, or 48 watts

at 1% distortion. This is unusual in
an amplifier rated at 32 watts . . ."
“The distortion of the ASR-880 is very
low at usual listening levels when
correctly operated .. . it has a rare
combination of very high gain and very
low hum. The amplifier has a number
of special features, such as center
channel output ‘and a very effective
channel-balancing system, as well as
the usual stereo control functions
found in all good amplifiers.”

“Only 0.6 or 0.7 millivolts at the phono
inputs will drive the amplifier to 10
watts output per channel. At normal
gain settings . . . the hum level is
better than 70 db below 10 watts even
on phono input. This is completely
inaudible.” :
“With a listening quality matching its
laboratory response, the Stromberg-
Carlson ASR-880 must be considered a
very good value at its $199.95 price.”
Hirsh-Houck Laboratory—

High Fidelity Magazine, Sept. 60

New Tuners

FM-443A—an improved version of the highly
rated FM-443 » New, high-accuracy, precision
dial « Precision components in de-emphasis
network, giving improved frequency response:
20-20,000 ¢ps = 1 db « Sensitivity: 3.5 micro-
volts for 20 db quieting - Improved local-
distance control in RF stage for lowest distor-
tion and best signal-to-ncise ratio on both
local and distant stations « Total harmonic
distortion; less than 1% full deviation.
Suggested Audiophile net: $79.95

SR-445A — a combination of the FM-443A and
an entirely new, wide-band AM section. FM
specifications: identical to FM-443A « AM fre-
quency response: Broad: 25 to 9,000 == 1¥z db
« Sharp: 25 to 2,500 cps = 1%z db « AM noise
fevel: 60 db below 1 volt output - AM harmonic
distortion: less than 1% at 100% modulation
« Separate tuning Indicators for AM and FM.

Suggested Audiophile net: $139.95

(Zone 1 prices. Subject to change without notice.)

STROMBERG-CARLSON
» sivision or GENERAL DYNAMICS

AUDIO ® DECEMBER, 1960
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All the new Stromberg-
Carlson components lave so
many impressive features,
yo'll find a visit to yowr
Strombery -Carlson dealer
most rewarding. He will be
glad to demonstrate either
an individual component or
¢ complete Stromberyg-
Carlson Component En-
semble. See him or write:
Stromberg-Carlson, 1418 —
012 North Goodman Street,
Rochester 3, New York,

these:
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(from page 14)

nections. Everything else is in the sound—
that is, all but the matter of size, which is
rapidly becoming routine, and furniture
finigh, which has never been a subject on
which I could rhapsodize for pages. And
what, my friends, 18 sound? Something to
listen to, not talk about. Something un-
measurable—or if it is to be measured, then
measurable only in suc¢h erazy places as
the anechoic chamber.

Yep—it all depends, and anything we
say, today, is held strietly for us or against
us, as the case may be. It is usunally both.
You ean’t please everybody, nor make sense
to everybody. One man’s meat . . . well, not
quite that. But there still is disagreement
on sound, quite aside from that produced
by differing ears, ag measurable by the ear
doetor.

Of course I'm not at all confused as to
where I stand on londspeaker sound. 1
know that I depend for my reaction, as do
a million other listeners, npon a eomplex of
factors in which the nature of the playback
roowm, the nature of the recording (not only
the sound quality but the mierophoning),
the nature of the music (or what-have-you)
and of the performance itself, all rank as
factors even more important than the actual
loudspeaker.

I mean exactly that, of course. A splen-
did recording of a splendid performance
of a stirring piece of musie¢ can bowl me
over on my table-model AM radio, without
a shadow of a doubf.

But this doesn’t mean that I (and other
listeners) ignore the speaker, Far from it!
It doesn’t even mean that people want a
speaker that ean, g0 to speak, be seen but
not heard—a transparent device that
merely passes on the sound-signal withont
coloration. People still do like colorations,
especially in the show room. And they like
coloration at home, too. They buy it.

I'm perfeetly clear in my own mind on
this point, foo. I don’t like coloration. The
less of it, the better. I am, moreover, dead
cerfain that people in general are moving
in the same direction, as they become more
accustomed to good, i.e. uncolored, sound.

People’s tastes do change. People used to
distrust all highs over 4000 cps or so, as
the big manunfacturers used to tell ng again
and again back just before and just after
the war. People don't feel that way any
more—Dbecause they have “discovered” that
highs with even reasonably low distortion
are both pleasant and informative.

Nowadays, you can hear the “S” sounds
in every juke box, and June doesn’t rhyme
with moon merely because both are low-fi
dependables. Only a few years back, no
Juke box ever moaned out an S-for-Sugar.
People do change, given half a chance.

It seems to me obvious that, whereas the
old-time lack of highs (and lows) was a
negative distortion, the still-existing phe-
nomenon of speaker “coloration” is a plaiu
positive distortion. Coloration is distortion,
whether people love it or not. If you be-
lieve, as I da, in a better world and in the
common-sense adaptability of the human
being to things that he sees (or hears) are
better for him, then youwll agree that col-
oration must go, steadily and surely, on
into the low-fi limbo of the past, whether
people now like it or mot. It's on the way,
already.

And so I have a fairly solid private way
of categorizing the differences in sound
between speakers of today called “hi fi”
and, therefore, theoretically, without audi-
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ble differences of a major sort. Differences
are distortion. What else? There is an
ideally perfect speaker in theory, and it has
no distortion at all. In practice, as else-
where, speakers are bound to exhibit a
certain amount of, shall we say, residual
distortion.

By their nature, speakers must be al-
lowed a lot more distortion, of various sorts,
than all-electronic amplifiers and even ecar-
tridges, which, like speakers, are go-between
transdncers involving physical motion.
“Residual” in all honesty must be quite a
lot, even for the most highly perfected
speaker. But, then, the ear can tolerate
quite a lot, too. The factors tend to cancel
out, as we know. We still c¢laim we can
judge not only hi fi but specific hi-fi com-
pouents through the residual distortion of
the loudspeaker—if so, we must be able to
handle that distortion pretty well in our
listening, We mentally “veduee” it, indeed,
to a factor not too unlike the distortion
factors that we mect in our other compon-
ents, though the actual distortion figures
for even the best speakers are still pretty
large.

I introduce, therefore, two terms I've used
before on recent oceasions, which in my
mind help to set fthese similarities in a
subjectively nseful framework. The micro-
factor and the maero-factor. I'm not sure
yet just how best to use them, bnt I'm
getting an idea of their practicality as 1
go along.

A micro-factor is a relatively tiny dif-
ference that, however, may mean life and
death to those who are vitally interested.
Tt still is tiny. The differences between the
sound of two top-rank stereo cartridges are
usually in the micro-factor category as far
as I'm concerned—unless something is
radically askew in one of them, Like a
stylus that “bottoms” on a warped record
in one eartridge, where the other's stylus
rides out the warp. A lot of difference in
sound, there. Macro.

A macro-factor, then, is a relatively hiuge
—though often tolerable—difference he-
tween two items. A different seale in the
mental measurement. I can't draw a line,
anywhere, nor will T ever. This is a loosely
subjective business, at best, But the macro-
vs.-miero difference is not a thing you ean
Jjust dismisg, even so.

Take speakers, again. My own private
and unmeasurable standard for an accept-
able speaker is in terms that go just like
that. I do mnof like maero-colorations,
whether in low-priced or in expensive
speaker systems. They do exist. They are
clearly maero to any listener, whether he
likes them or not.

I tried out two bookshelfish speakers of a
famous maker a few years ago with just
such a result. My point was not, in my own
mind, whether a lot of people might, or
might not, like the sounds of these two
systems. The immediate fact that mattered
was that ithe two differed between them-
sclves by obviously macro amounts, on the
same signal. They did not even sound re-
motely alike, side by side. Macro-differ-
ences.

On the other hand, I have been able to
interchange a number of more recent
speaker models in my stereo set-up because,
though different, these speakers exhibited
unlikenesses that clearly—and practically
—are in a relatively micro category. They
may loom large in terms of fignres on
paper, as measured in a sound chamber.
But in practical operation, as speaker sound
works upon our ears, the differences are

micro-differences. Important—but rela-
tively small,
I see no reason, what with modern

speaker technology, why any manufacturer
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should produce speakers or speaker sys-
tems with macro-colorations, macro-distor-
tion. Even in the lower price brackets, it is
no longer necessary. Some of the eheapest
little 3-inch cone speakers produce soumnd
that, in its range, is for me well ont of the
maero area; the distortion is, again rela-
tively, of a reasonably minor sort, not
macro.

I see no reason, cither why the general
speaker-buying public should not come to
demand and expect speakers in all areas
that produce variations no greater than
the presently micro range. Variations, yes.
But not gross variations. That day is mov-
ing upon us fast in the component area anid
it may even come along in the mass-pro-
duced home radio-phono. You can forget
that side, but don’t forget the component
gpeaker. It must, sooner or later, give np
all gross coloration.

My miero-macro seale has no watertight
areas, no dividing lines. Only extremes. It
exists Dbeeause, alas, there are extremes,
there are speaker differences, between mod-
els and in theoretical comparison with an
ideal, that are still grossly large.

In most other hi fi areas, the maero-
factor is unimportunt. Records, for in-
stance. How many grossly distorted new
recordings have yon heard lately? T mean
veally bad, fuzzy, barsh, grating, buzzing,
overloaded, etcete.? We used to have lots
on the market. Now, though stereo LP's
still are not by any means perfect, the main
differences in physical quality are reduced
to o legitimate miero range. You can fight
to the death about these micro-differences
and many of us do. But they are 20t macro.
Not in my secale, any how.

So, before long it must be the same way
in the increasingly competitive speaker
market. There are many ways to sell a
speaker and there are plenty of people wlo
are still glad to go along with presently
acceptable maero-variations. Their privi-
lege. But in the end, sheer hi fi, sheer re-
productive quality, will win every long-
range battle, until all good speakers are
merely miero-different.

There was never any elearer handwriting
on any wall than that.

Jensen TF-3

As to speeific speakers, I must say again
that as a sheer listener (who does nof test
via instruments) T find it hard fo say very
much about any speaker today in terms
that will be usefnl to anybody but myself.
However, there are still factors of external
interest and there is always the quality-
vs.-price element, as in the significant Pilot
half-size bookshelf model I described re-
cently.

Jensen’s TI-3 is new to Jensen but is
not in any way intended as a revolutionary
development. It is a bookshelf-type speaker,
the size of the smaller and lower-cost mod-
els that originally established this category.
(The old R-J, the very first, wag thiuner
and shallower than what has become the
conventional shape.)

This is a competitive speaker from a
major and ancient company in the field
and its significance, I think, is in the hon-
esty of its competitive approach. This is
Jeusen's major move for the present in the
direction that speaker design itself seems
to be moving, and I must say I like the
speaker. It is mnot perfeet, I do have a
couple of fairly specific qnestionings, but
eyen so, here is a medium-priced unit
(around $80) that eclearly fits into my
reasonably miero category. There is noth-
ing macro about its performance at all in
the way of coloration (distortion). What
idiosynerasies it has are elearly miero-fae-

(Continued on page 92)
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Dress from Bramson. Chicago

1 ...DuK-30: Full Range "Columnar' Speaker System In-

cludes IONOVAC Speaker®, 12” high compliance woofer and

two mid-range speakers. Baffle measures 48" x 15% " x 117,

2 ... DuK-40: “Columnar” Full Range Stereo Speaker System
featuring an IONOVAC Speaker* and custom designed 8"

High Compliance Speaker which covers the frequency range

below 3,500 cycles. Baffle measures 37" x 13%2" x 9'%4".

3 ...DuK-20: Wide Range Speaker System. Includes
IONOVAC Speaker®, 12° high compliance woofer and two

mid-range speakers. Baffle designed for use upright, on a book-

shelf or mounted on legs. Baffle measures 30" x 14" x 137, . .

mounted height 227,

4 ...|ONOVAC 14A430: Basic IONOVAC High Frequency
Speaker.” Includes horn (9" high) modulator and power

supply.

5 ... DuK-10: “Add-On' Unit: Includes complete IONOVAC
Speaker®* mounted in smartly styled baffle with acoustic

lens. Baffle measures 13" x 5%~ x 117,
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% ..,;a;-fww' standard of quality in sound reproduction!

HIGR FIDELITY
SPEAKER SYSTEMS

with the NEW
ONOVAC,

HIGH FREQUENCY SPEAKER

The IONOVAC offers an entirely new concept of
sound reproduction. New and different because
an ionic cloud replaces the diaphragm used in
ordinary speakers. Sound is generated and trans-
mitted inside a tiny quartz cell* no larger than a
dime. Nothing moves but the sound waves, yet
the quality of reproduction far exceeds anything
you have ever heard. You can actually see the
ionic cloud as the strains of your favorite music
emanate from the speaker horn . . . sight is now
added as a third dimension in the enjoyment of
sound reproduction,

Improve your present high fidelity system by
adding an IONOVAC high frequency speaker
(8,500-20,000 cps and above). Baffle with acous-
tic lens available in walnut, cherry, mahogany,
blond or unfinished. See and hear this new stand-
ard of quality in sound reproduction at your
local dealer's showroom,

"IONOVAC quartz cell unconditionally guaranteed
for 1,200 hours,

Dept. [-65
Descriptive literature

mailed on r.ec.;uesr. @N@WA@ DIV'SION
bt Sl DUKANE CORPORATION
ST. CHARLES, ILLINOIS
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HARMAN-KARDON CITATION
IV STEREO PREAMPLIFIER KIT

Barly this year Hgrman-Kardon intro-
duced a line of kits which broke precedent
in many ways. First, and foremost, was
the design philosophy which insisted on
the highest standard of performance con-
sistent with the available components—and
let the price fall where it may. As we all
know, the price didn’t fall very far; again
demonstrating the maxim that quality
exacts its price. This brings us to the Cita-
tion IV which sells for $40 less than ifs
big sister Citation I—in kit form. Obyi-
ously, to sell for a lower price, some
changes have to be made. The guestion is,
“Did they compromise quality to achieve
lower price?”’ Thank goodness, the answer
is a firm, unequivocal, nol Perhaps we are
so conditioned to the constant erosion of
quality standards evidenced in many con-
somer produets that it comes as a pleasura-
ble surprise when quality is maintained.
The answer is, of course, that the Citation
IV is not quite as versatile and refined as
is the Citation I; but the performance
standards are every bhit as good. One might
say that the Citation IV is a Cadillac with-
out all the optional extras.

On one score, however, there is abso-
lutely no difference between the two pre-
amps: they both take in the neighborhood
of 30 hours to construet. Not at all an un-
pleasant neighborhood if you feel as we
do that kits are much more than money-
saving devices; they permit, in faet re-
quire, participation in the final produect.
In addition, they invite inquiry into the

Fig. 1. Citation IV stereo preamp.
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electronic mystery being constructed.

After completing the Citation IV we
conneeted it to an amplifier—not a Cita-
tion at this time since we didn’t finish the
V until two days later—and were im-
pressed by the noticeable improvement in
sound quality.

Circuit Description

There are no remarkable cirenit innova-
tions in the Citation IV, which ig in ijtself
remarkable in view of the unusually fine
performance achieved. In reality this pre-
amp is a prime example of quality engi-
neering using well-known techniques. In-
cluded in this is the use of high-quality
components in eritical locations, careful
attention to phase shift redunction, passive
equalization networks, and feedback loops
around each “package” of amplification.
The *“packages” consist of one or two
stages of amplifieation with a feedback
loop around the entire unit so that the fre-
quency response is essentially flat over a
wide range. In addition, when the controls
are set for flat response, all frequency
compensating networks are out of the sys-
tem, which makes for accurate equalization
with a minimum of phase shift.

The low-level inputs (phono and tape
head) are fed to a two-stage amplification
“package” and then to a passive, losser
type, equalization network. Following this
is another flat amplification unit, this time
consisting of only a single-triode stage.
Then comes the high-level inputs which
feed into the roNcrIoN and MODE switches,
in that order, and from them fo the

® Harman-Kardon
CITATION 1V
and
CITATION V

@ Sony-Superscope
CS-300 RECORDER
and
262-D TAPE DECK

e Tandberg Model 6
Recheck

BLEND, BALANCE, and LOUDNESS controls.
The coNToOUR switeh is, of course, an ad-
junct to the LOUDNESS eontrol. Now the
signal is routed to the TONE CONTROL, which
is really a tone-defeat switeh. When
switehed to the out position, the signal is
fed directly to the outnt “package” con-
sisting of a pair of triodes with low ont-
put impedance. When switched in, the cir-
cuits for the rumble and serateh filters
plus the tone controls are in the cireuit,
The rumble and scratch filters can be
switched in and out of fhe eircuit indi-
vidually.

The rFuncTioN switch has six positions
—auxiliary, tape amplifier, tuner phono-
RIAA, phono-LP, and tape head. The
titles are self explanatory.

The MODE switch has five positions—
stereo, reverse, A+ B, mono A, and mono
B. In the stereo position, both channels
are completely independent; blend allows
them to be mixed to the desired degree.
A+ B joins the two channels, and is the
logical setting for reproduecing mono ree-
ords using a stereo pickup. BMono A and
mono B feed either inpuf to both outputs.

There are four slide switehes in addition
to the other switches—scrATCH filter in or
out, (note that the scrateh filter curve
shown in Fig. 2 is of the filter alone—in
practice the curve would add to the equali-
zation curve), RUMBLE filter in or out (same
comment as for scratch filter), coNTOUR
in or out, and TAPE MONITOR.

The panel layout is shown in Fig. 1.
From this illustration we can observe the
exceptionally functional placement of con-

Fig. 2. Frequency response curves for turnover and rolloff

controls.
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A new kind of speaker system from Scott lets everyone in
the room hear stereo—no matter where they stand or sit.
This is the first thing you should know about the new Scott
Custom Stereo Speaker System: there is nothing else like
it available today. The Scott is a totally reflective system—
reflecting the sound off the floor and wall. There is no
direct radiation.

Other stereo speaker systems produce a true stereo
"mix’’ only when you sit midway between the two systems.
With the Scott, you hear true 3-dimensional stereo any-
where you stand or sit in a room. By reflecting the sound
off the wall, the sound is dispersed throughout the room.
There is no single point source. The box-like sound of other
speaker systems is eliminated. The wall becomes alive with
music—with a realism, a depth and dimensionality never be-
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fore achieved. Stereo is everywhere, And everyone hears it.

Because of its totally reflective design, the Scott sys-
tem does not look like a conventional speaker system. It
eliminates the need for grill cloth—a woman’s pet hatred.
It is available within handsome, authentically-styled
benches and cabinets. Or it can be slipped out of sight—
under a couch, for example. Listeners have termed it the
“invisible speaker system.’

No combination of pretty and vainglorious words can
adequately describe the incomparable musical beauty of
the Scott Speaker System. You should, of course, hear it
yourself. For our illustrated brochure and the address of
the music or audio store nearest you, write to: Dept A4,
Scott Laboratories, Inc., 241 West Street, Annapolis, Md.

SCOTT LADCRATORIES IS A DIVISION OF ANNAPOLIS ELECTROACOUSTIC CORP.
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fig. 3. Back panel
of the Citation IV
showing the input
and output jacks.

irols. Notice thaf the most used controls
are grouped together on the right side. Al-
though shown with plastic knobs in Fig.
1, the Citation IV 1is normally supplied

with machined aluminum knobs finighed
in a gold color to match the panels. The
appearance and feel of these knobs is snb-
stantial.

All inputs and outputs are located on
the back panel as shown in F'ig. 3. There
are three pairs of low-level inputs, three
pairs of high-level inputs, and a pair of
outputs to feed a tape recorder. There are
three more outputs, one each for channels
A, B, and C. There are three a.c. recepta-
cles, two of them switched. All tube heat-
ers are fed with d.c.

Performance

The frequency response measurements of
the Citation IV are shown in Fig. 2. Dis-
tortion measurements are not shown for
an excellent reason; they are so low that
the “curve” would be g straight line almost
on the zero distortion line. For instance,
intermodulation measurements were below
0.1 per cent with outputs up to 10 volts.
But the rated output is 2 volts., With 2.5
millivolts in at the tape head output, and
the volume control set to deliver 2 volts to
the amplifier, total hum and noise measured
—66 db. Component and circunit tolerances
are held so close that at no point was there
more than 4 db difference between the
channels with the two sections of the vol-
ume control tracking within +0.7 db from
minimum to 45 db down.

Construction

There is no need to dwell on the con-
strnetion details of this preamp—the de-
seription given in the Citation I profile
certainly highlights the excellent, and
careful, thinking that wenf into these kits.
We would, however, like to stress the im-

portant role played by the heavy-duty
terminal boards in assuring a high-quality
unit. Even the noviee can produce a prop-
erly wired terminal board; thus permitting
him to realize the potential engineered into
the preamp.

Of course the most significant test for
the preamp isg the listening test, which we
will describe at greater length in the report
on the Citation V, M-23

CITATION V STEREO BASIC
AMPLIFIER KIT

Immediately affer completing this kit
—in a total of 8 hours—we installed it
in our system for a listening test. Tirst of
all we were anxious to hear how the Cita-
tions IV and V sounded together. As we
mentioned in our review of the Citation
IV, thig amplifier was not completed until
a few days after the preamp. Our first re-
action, was that we could hear no difference
between a Citation IV and V team and a
Citation I and IT team. Of course our test
only involved a small amount of listening
—we were really racing the clock to get
these reports ready in time for this issue.
In addition, we did not compare fhe two
“teams” under identical conditions. So we'll
have to hedge somewhat in our statement,
pending further testing. But at the very
least we can say that the sound quality of
these two combinations is extremely close.

We also listened to the Citation V using
a non-Citation preamp, comparing it with
the Citation IV by switehing back and
forth. Although the non-Citation preamp
is an excellent piece of equipment, there
was a noticeable difference when the Cita-
tion IV was switehed back in, Conversely,
we A-B'd the Citation V against a non-
Citation amplifier, also a fine piece of
equipment. We were unable to debect any
large differences but the Citation V had
a slight edge by virtue of a somewhat
firmer bass. Here again, the listening time

was rather short so we will take refuge
behind 2 hedge; we would really like to
listen for a much longer period of time
before forming firm opinions. And again
we part the hedge slightly—we are cer-
tain that any serions audiofan would be
completely satigfied with this amplifier.

Circuit Description

There is not a great deal to be said
about the eircuitry of the Citation V; it
is not at all unusual. Undoubtedly the
high level of performance achieved is pri-
marily due to the quality of the compo-
nents. For example, the ontput transform-
ers are specially designed and have a
resonant frequency above 200,000 eps. The
output stage consists of a pair of 7581’s
per channel, operating very conservatively
with fixed bias. A bias meter is provided
to balance each pair statically and dy-
namically, The phase-splitter consists of a
twin triode, a 6CG7, in a long-tailed-pair
configuration. The input stage is a 12BY7A
video pentode. Feedback is applied in one
loop—from the secondary of the output
transformer to the cathode of the input
stage. Over-all feedback is 22 dh.

Performance

We need not say very much about the
performance of the Citation V—primarily
beeanse it meets all of ifs performauce
specifications—and then some. For exam-
ple, specifieations call for an intermodula-
tion distortion of less than 0.5 per cent at
40 watts output. Our measurement was
0.4 per cent. In addition, we measured
only 1.1 per cenf distortion at 50 watts
and 3.9 per cent at 80 watts. Also at 60
watts we measured harmonies of 0.3 per
cent (1000 eps), 0.28 (30 cps), 0.23 (5000
cps), 0.42 (7500 cps), 1.9 (10,000 eps),
and 2.9 (15,000 cps). Clearly the per-
formance is “way up there.”

Construction

We indicated earlier that it took us
only 8 hours to construct this kit. Con-
sidering the $60 extra charged for a fac-
tory-wired unif—here’s a good way to earn
$7.50 per hour. Not bad at all—and you
get a bonuns too. Several thoroughly en-
joyable evenings—for in reality the Cita-
tion V, like the Citation II, is a joy to
build. It’s always a pleasure to construct
units so obviously well-engineered. M-24

Fig. 4 (left). Citation V stereo basic amplifier. Fig. 5 (right). Bottom view of Citation V chassis showing the uncluttered layout
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MODELS B&0, B6)

HERE ARE 3 IMPORTANT REASONS:

plecely balanced, calibrated professional tone arm, integrared wich the B60 and B61 turncables,
gives positive visual assurance of correct stylus pressures, for maximum record protection
and performance.

ﬂ VISUAL STYLUS FORCE ADJUSTMENT: No guesswork here! A twist of the knob on the com-

AUTOMATIC CUEING: No more accidents! With exclusive lever-switch arrangement on the
2 turntable deck, the tone arm is lowered with a feather touch to the record, or raised at any
point-of-play, antomatically!
CONTINUOUSLY VARIABLE SPEED CONTROL: No speed restricrions! Dancing, calisthenics,
language study, music instruction and accompaniment...whenever a slower or faster than
usual speed is desired, it’s there! The BG61, 60, and 50 series provide 16, 33-1/3, 45, 78 rpm,
plus all vasiations between 29 and 86 rpm,

..and there are more assurances of quality.  able lock-tight plug-in heads yield virrually reso-
Dynamically balanced heavy cturntables up to a  nance-free performance. Proper stylus contact angle
massive 734 lbs. Heavy-duty 4-pole mortors life and ball-bearing vertical and lateral suspensions of
tested to ingsure stable driving speed under varying  the arm provide for highest compliance tracking.
operating conditions. Wow, flutter, and rumble are  All this plus the unique flexible operating facilities
tept to exceprionally low levels as a result of  of these turntables add up ro outstanding high-
meticulous design and through the most modern  fidelity value. The B60, $§49.95; the B61, $59.95.
testing methods. The tone arms with interchange-  PBG base for these units, $5.25

For complete specificarions on the Bogen-Presto B Series and T Series TURNTABLES illusirased, wrise to:

CRBOGEN-PRESTO

DESK A-12 PARAMUS., NEW JERSEY — A DIVISION OF THE SIEGLER CORPORATION
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MODEL TEBAH~(167) $170.00

51@\ PAl TONE ARM-$24.95
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Fig. 6. Portable model CS-300 Sony-Superscope stereo tape recorder.

SONY-SUPERSCOPE CS-300
STEREO TAPE RECORDER

A complefe stereo tape recording system
in one package, including the loudspeakers,
i3 how the Sony Sterccorder model CS-300
might be described. Imported and sold in
the United States by Superscope, Ine., this
mnit is the current top-of-the-line, fol-
lowing the 555A4 which was described in
these pages in December, 1959. The new
unit offers some new and attractive fea-
tures which were not present in the earlier
model, but the high quality of perform-
ance of the 555 is retained, with some
simplification of controls and some addi-
tional features.

The CS-300 provides for sfereo or mono
recording and playback on both two and
four tracks. It is equipped with a hand-
some fwo-tone carrying case which nionnts
two 4” x 6” monitor speakers with integral
reflectors which may be opened out to pro-
vide suitable stereo distribution. The cover
holds an empty reel, two microphones in
ingenious nylon clips, and the power cord,
making it a complete package. Access to
the internal eircuits is through a panel on
the rear of the case, with a hinged cover

to protect the sockets and receptables. The
side reflectors—shown in a typical listen-
ing position in Fig. 6—are locked in the
closed position when the case cover is in
place. I

The tape transport employs a single
hysteresis-synchronous motor with idler
drive to 2 massive flywheel, and belt drive
to the take-up reel; in the fast forward
and rewind positions, the drive to the reel
hubs is by means of idlers. Either of two
speeds—7Y4 or 334 ips—may be selected
by a panel control. All transport controls
are located on the top pamel, and 211 elec-
tronic controls are located on the front
“shelf” panel. The two heads—erase and
record-playback—are of the four-track
type, and both are shifted up and down to
provide the proper positioning for two- or
four-track recording. While the two-track
position does not record a full half-track
band, it does at least position the heads
correctly so that two-track tapes will be
centered over the heads.

The electronic control panel is equipped
with two level-indicating meters, one being
illuminated in the mono mode and both
for stereo; two red recording indieator
lights work similarly when the recording

pushbutton is depressed. Concentric con-
trols are provided for each channel, with
the upper knobs controlling microphone
recording and tape playback and the lower
knobs controlling the high-level inputs.
Thus it is possible to mix microphone and
a high-level source while recording, or—
with the nse of an attenuator—two high-
level sources. One slide switch at the right
end of the control panel turns on or off
the monitor loudspeakers, either internal
or external when additional speakers are
plugged in; a second slide switch selects
cither flat response or 8 db of bass boost
for low-level playback listening. In the
monophonic mode, both amplifiers and
speakers are fed from a single track. Two
output impedanees are provided—S8 ohms
for monitor speakers or headphones, and
a 600-ohm line for feeding external ampli-
fiers or a broadeast-type line. The two
microphones plug into miniature jacks be-
tween the volume confrols.

Among other features are the momentary
stop lever, which permits editing and cue-
ing; an antomatic shut-off whieh also
acts as a tape tension guide; a digital foot-
age counter; and auntomatic tape lifters
which protect heads during fast forward
or rewind operation. The tape motion is
controlled by a single large lever-type knob
for forward and rewind, with an additional
thumb-operated lever for the fast-forward
mode. The head cover is instantly remov-
able for editing or for cleaning the tape
leads.

Meehanically, the construction is in ac-
cordance with precision practices. The
nmotor bearings arve of the oil-retaining
type and never need oiling. The capstan
bearing should be lubricated swith three
drops of light machine oil once a monfh
onto a felt retaining ring, and the pinch
roller, reel shafts, and idler shafts require
only one drop of o1l cach month. With this
treatment, however, the unit is sturdy
enough throughout to give years of satis-
factory service. When one disengages the
drive from the flywheel at 744 ips, the cap-
stan confinues to revolve for over two
minutes—a fair indication of precise work-
manship.

Peiformance

Measured playback output, unsing a
standard tape which covers the range only
from 50 to 10,000 eps, is shown in Fig. 7 to
be flat up to about 3000 cps, with a gradual
rise to 10,000 when the bass-boost switch is
in the flat position; in the boost position,
there is a boost of approximately 9 db at
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Fig. 7 (left). Playback response from standard frequency tapz at 7% ips. Fig. 8 (right). Frequency response of “flat” sianal
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This is the new JBL S6 Linear Efficiency Sys-
tem with 3 new 157 low frequency unit, new
dividing network, new high frequency driver,
and new horn and acoustical lens. The new
LE15 is made with a 4” edge-wound copper
ribbon voice coil, long-throw Lans-a-Loy sus-
pension, rigid, cast frame designed for mount-
ing from either the front or the rear of the
bafile. This is the only 15” unit on the market
capable of linear cone excursion of 34 inch.
Free air cone resonance is approximately 20
c.p.s. The new LX5 Divicing Network matches
the LE15 perfectly to either the new LE75 (in
S6 Kit) or the new LES85 (in S7 Kit). Crossover
is 500 cycles. The LE75 and LEB5 are labora-
tory standard high frequency drivers with silver
impedance compensating rings; voice coil and
pole piece assemblies are held to previously
unattainable tolerances. The new HL31 Horn-
Lens Assembly, specifically designed for the
new drivers achieves completely uniform dis-
persion over a 120° horizontal X 45° vertical
pattern through its full range from 500 ¢.p.s.
to beyond the flimits of human hearing.

A sensational sight with sensational sound, the new JBL Olympus has been
enthusiastically acclaimed at every preview for its unprecedented flat, accurate
reproduction of the entire audio spectrum. The Olympus has remarkable bass
response...goes all the way down smoothly clean. It reproduces the lowest
fundamental in all its rich, original power. And does it in the JBL manner—
with precision articulation, accurate delineation. The new slant-plate acoustical
lens refracts equally all frequencies which pass through it. Not only does this
heighten realism from any listening point, but permits a new latitude in
speaker placement in stereophonic installations.

The C50 enclosure is styled with timeless elegance. Top edges are tapered
to slim the cabinet’s proportions. The wrap-around grille disguises the sturdy,
heavily braced sides. Though the C50 is a six cubic foot enclosuvre, its bulk is
comparatively small when the magnitude of the system’s performance is taken
into consideration, and the D50S6 might be accurately described as “a compact
system!’ The new wood grille is shown above. Also, you have your choice of a
fabric grille.

Production of the new systems is underway. To reserve a proximate place
on the backlog, it might be advisable to get your name on the list without delay.

PRODUCTS OF JAMES B. LANSING SOUND, INC., ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA
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Fig. 9. Model 262-D Sony-Superscope stereo tape deck.

100 cps, with a slight rolloff from 1000 cps
up to 10,000. Figure 8 shows the over-all
result of feeding in a flai signal from 20
to 15,000 cps and playing back through
the entire unit—all outputs being taken
from the 600-ohm line terminals. At 7Y,
ips, the response is seen to be +2 db from
30 to 15,000 cps, and at 3% ips the re-
sponse is within +2 db from 30 to 10,000
¢ps, in both cases completely in accordauce
with the gpecifications. A level 13 db above
“0” on the VU meter corresponded with
3 per cent harmonic distortion at 1000 ¢ps
with a steady tone, which ensures that any
signal recorded within the range of the
VU meter would be well under 1 per cent
harmonie distortion, which was borne ouf
by measurements at a zero level on the
mater. Hum and noise measured 55 db be-
low a signal recorded at zero on the meter
on one channel, and 53 db down on the
other. Flutter and wow measurements indi-
cated a value of 0.12 per cent at 7% ips
and 0.20 per cent at 3% ips—both well
under specifications.

Circuit Description

Bach channel of the CS-300 consists of
a 12AD7 twin-triode cascaded to form the
preamplifier section which is used for both
microphone and for playback. A passive
network is switched in between the two
triode sections to provide low-frequency
boost for playback equalization. The miero-
phone recording level and the playback
level are controlled at the output of the
preamplifier section. The high-level input
18 fed through a mixing network with the
output of the preamplifier section to the
grid of a 6AUG which feeds a 6AQ5 output
stage. The recording signal is taken from
the plate of the output tube for head feed
through an equalizing network. A trans-
former in the plate eircuit of the GAQS
feeds the loudspeaker and the line output
through separate secondaries. The VU
meter is fed from the line eircuit with
separafe adjustments for recording and
playback. The bass-boost eircuit is ineorpo-
rated in the feedback network around the
6AQ5 and the 6ATU6. The bias oscillator
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is 2 12BH7 with the two triode sections
operating in push-pull for low bias distor-
tion and consequent low tape noise. Sepa-
rate controls are provided for adjusbing
bias level to the two channcls, Hum adjust-
ing controls are provided in the heater eir-
cuits of both channels to allow for inde-
pendent adjustment. A 6CA4 furnishes
plate power for the entire electronic sec-
tion.

Ia addition to the CS-300 which in-
cludes two dynamic microphones and the
carrying case, the unit is also available as
a deck under the designation DK-300. Ne
microphones or monitor speakers are sup-
plied with this model, making it ideal for
custom installation.

The DK-300 is 16% in. wide by 123 in,
deep by 77% in. high and weighs 35
pounds. The portable CS-300 measures 20
by 14 by 9, and weighs 42 pounds inelud-
ing ease, microphones, monitor speakers,
and connecting cables. M-25

SONY-SUPERSCOPE MODEL
262-D TAPE TRANSPORT

Incorporating the same transport mecha-
nism as the CS-300, the smaller 262-D is
the ideal unit for anyone who wishes to
construct his own electronie seetion for re-
cording and playback, or who wishes to use
the unit for playback only, feeding the
tape-head oufputs to an equivalent input
on a typieal modern preamplifier ¢r inte-
grated preamp-amplifier. This unit, shown
i Fig. 9, is 13 in. wide by 10 in. deep and
5% in, high, and weighs only 10 pounds.
It is fitted with two stereo heads—four-
traek erase and four-track record-playback
—without provision for moving to the two-
track position. Six input jacks are pro-
vided—two for playback outpnt, two for
recording input and two for erase eurrent
input. A slide switch is mounted on the
terminal panel with positions for record
and playbaek. In the record position, the
heads are connected to the input jacks and
erase current is fed from the erase jacks
to the heads. In the playback position, the
r/p heads are connected to the eorrespond-
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ing output jacks and a dummy load is sub-
stituted for the erase heads. For playback
only, a single pair of conneeting cables may
be run between the transport and the am-
plifier and the switch left in the playback
position. The ingenious home constructor
could readily devise an amplifier/oscillator
unit which incorporated all switehing
within itself and thus avoid the need for
operating the switch on the transport. For
the really adventurous, let it be sajd that
there is plenty of room under the transport
to accommodate the entire eleetronic sec-
tion if it were transistorized. For the more
conventional user, however the accompany-
ing instruction book gives a simple cirenit
diagram for a recording amplifier bias-
erase oscillator.

Since the 262-D is essentially identical
mechanically with the C8-300, the same
perfoermance figures were obtained for
flutter and wow, and closely similar out-
puts were mnieasured from the standard
tape.

The serious tape enthusiast oceasion-
ally finds a need for a second machine to
permit dubbing from one machine to an-
other. Assuming that he has an amplifier
or preamp with a tape-head input, this
deck gives a complete solution to his re-
quirement, since he can feed the output
from the deck through the amplifier and
thenee to his other tape recorder and dub
from one tape to another very simply. As
the 262-D is priced under %100, the uddi-
tional investment should not ec¢ause too
niuch of a strain on the pocketbook. In any
¢ase, such a usér may be sure that the
quality of the deck is not likely to he
lower than that of any other machine he
may have. In addition, the simplicity of
the 262-D makes it easy for anyone to use.

M-26

TANDBERG MODEL 6 RECHECK

As indicated in the fooinote at the end
of the Tandberg Model 6 PrOFILE in the
November issue, there was some reason to
believe that the later shipments of this
model had been corrected as to the low-
frequency response, sinee in the unit tested
there was a noticeable dip in response be-
tween 50 and 70 eps at 7% ips. Another
unit from a later production run was
tested and in this ease the bass perform-
ance turned out to be virtually irreproach-
able. The following table shows the meas-
ured record-playback response on cach
channel at 7% ips between 40 and 200 ¢ps,
referred to 1000 eps as 0 db.

Lef Righ
Frez:;:ncy chzr;::el' :hnﬁn'cl
40 0.0 -2.0
50 0.0 - 1.5
60 —-1.5 -2.5
70 -1.5 —-25
80 - 1.0 -1.5
90 —1.0 -1.0
100 -1.5 — |75
125 - 1.0 -0.5
150 0.0 0.5
200 1.0 0.0
M-27

IF YOU ARE MOVING

Please notify our Circulation Department
at lcast 5 weeks in advance. The Post Offica
does not forward magazines sent to wrong
destinations unless you pay additional post-
age, and we can NOT duplicate copies sont
to you once. To save yourself, us, and the
Post Office a headache, wan't you ploase
cooperate? When notifying us, pleasa give
your old address and your new address.

Circulation Department
RAD)O MAGAZINES, INC.
P. O. Box 629, Mineola, N. Y.
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LOOK FOR THE SEAL OF SAFETY
ON EVERY 2407= INSTRUMENT

The Underwriters Laboratory seal has long been a familiar and reassuring sight to

that a Pilot component amplifier can be custom installed with confidence—that every

wiring precaution has been taken to remove the danger of shock hazard. All these pre-

life for your music system.

present system, or consider-

‘ ?‘:!Qr ! RADIO CORPORATION, 36-34 36th STREET, LONG ISLAND CITY 1, NEW YORK
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PROS AND CONS FOR
CHRISTMAS

Mahler: Das Lied von der Erde. Dietrich
Fischer-Dieskau, Murray Dickie; Philhar-
monia, Kletzki. Angel 3607B (2) stereo

The great “Song of the Earth” has been
waiting around many a year for me to catch
up with its beauties, Thiz superb recording
has brought the music finnlly to me, an ex-
perience that 1 knew 1 could have, but post-
poned in sheer anticipation, as one delays the
first taste of a fine dessert. I've heard the
music before—as far baek as an ancient 78
rpm recording, enormously heavy and endless
in the playing, but the piece seemed too big
for me, too big for recording. I waited, for
another day. Now, it has come.

I won't argue with those who know the
other famous versions, with tenor and c¢on-
tralto—Kathleen TFerrier made one of them.
I'm not bothered at all by the fact that this
iz the first recording to substitute a baritone
for the contralto, as per Mahler’s original al-
ternative, even though tradition has become
fixed upon the contralto version. I'll only say
that this incredibly profound work, 8o
strangely semi-oriental (based upon Chinese
poems in German translation), is served su-
premely well by this whole team, led by
Pischer-Dieskau in the finest, most perfectly
soited singing I've ecver heard from that
splendid musician. It {s exactly right for his
earnest, eloquent, dignified voecal mien, his
powerful emotional projection, the perfectly
controlled melody of his voice, the wonder-
fully clear diction that speaks as well as sings.

Murray Dickie, Scotch tenor from Vienna.
Is good, but has a subordinate role. The great
Mahler orchestra, the Philharmonic under
Kletski, is unbelievably alive and expressive,
recorded in sound that is so alarmingly real
and present that it borders on the surrealistie,
A great experience, listening to this with the
fine booklet of texts in hand, each song illus-
trated by a reproduction from ancient China,

Mahler: Symphony No. 4. N.Y. Philhar-
monic, Bernstein; Rari Grist, sopr.

Columbia MS 6152 stereo

(mono: ML 5485)

Mahler's 100th birthday was last summer
and this recording is part of the Mahler com-

memoration. as staged in a festival by the
orchestra which Mahler himself conducted
back fn 1910 and 1911. (He bad guest-con-

ducted It before that.)

As Bernstein himself sayg, most {rue musi-
cians are Mahler fans. In that case, I rate as
a musician, for I've long fizured Mahler as
one of the real geniuses of music, fanlts and
virtnes taken alike, Today, we find his more
modestly proportioned works easiest to take,
and this symphony is decidedly one of them
—it’s merely twice as long as a Haydn Sym-
phony and about nverage for Beethoven's size.
No huge choruges, a moderately biz orchestra
and only one voecal solo, the child-like sopraus
folk tupe singer of the last movement.

Bernstein's concept of this music is quite
strikingly unlike that which we've come to

* 780 Greenwich St., New York 14, N.Y.
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RECORD REVUE

Edward Tatnall Canby *

accept as a present-day standard, the Druno
Walter approach. Oddly, it is Walter who
achieves the greatest intensity, the highest
tension and seriousness; but this we can un-
derstand, Mahler being the great influence in
Walter's long life. Bernstein's Maliler is more
eloguent, but in a less intense way. Much of
it iz as lovely as Mahler can be—with his
gorgeously transparent orchestration, an or-
chestra of exalted solo voices, with his lilting
slow waltzes, unforgettably tuneful. Dut
oddly, the lack of temsion tends to make for
a very slightly coarser effect; under DBruno
Walter, Mahler always transcends. but here
there is an oceasional hint of corninmess, of
over-ripeness, Very minor, and many listeners
will like it the hetter, disagreelng with me.

Columbia's newly imaginative recording
does wonders for Mahler's inner textures, and
I have only (wo technjeal carpings: louder
climaxes scem unduly compressed relative to
softer passuges (the soft parts are brought
forward, actually), and the solo vielin seems
to me too close and loud for musical balance.
It's about three feet away—I wouldr't mind
ten feet, speaking purely imaginatively; but
this is too close even for recorded sound.

Miss Reri Grist is a typically Bernsteinian
clhoice for the soprano solo, sugresting & musi-
cal comedy voice out of one of Bernstein's
own hits. A novel effeet, but on the whole
qnite good, as per the deliberately child-like
intend of Mahler's writing. She geems to have
been played down deliberately on the record
jacket—they don’t even list her name. They
should.

Debussy: The Martyrdom of St. Sebastian.
Vera Zorina, narr., Guedon, Whitmore,
Moechel, Phila. Orch. Chorus, Mus, Arfs
Soc. Chorus, Phila, Orch., Ormandy.
Columbia M2S 609 stereo

This major Debussy work, virtually un-
known here before the war, has had a surpris-
ing number of recordings, an all-French ver-
sion, a4 Swigs version (Angermet), recordings
from Boston, Oklahoma City and, now, Phila-
delphia. It is an immense undertaking if done
reasonably complete, even without the huge
complexities of the original ballet-pageant-
mystery-play stage production ; three sopranos,
A narravor speaking againgt musfe, a4 large
c¢horus and large orchestra are involved and
for even a minimum continuity four record
«ides barely suflice. Shorter versions, with no
nurration or truncated short bits, grievously
miss the impact of the whole work, which is
drama incarnate.

The piece is wierdly polyglot in both lan-
wuage and style—the story is of a Christinan
martyr but the poet, d'Annunzio, was Italian
though he wrote in mystical French ; the com-
posaer, suposedly an athiest, fell head over
lieels for this enormously mystical, masochis-
tic, blood-drenched pagan-Christian symbolism
-—amnd the Catholic cburch put the whole
thing on the Index two weeks before the first
performance. It is, indeed, a fascinating, al-
maost horrifying work, cavryving religious sym-
balism to such an extreme that even the
church itself could not approve; taken on its
own sheer impact it can be extraordinarily
moying even though the “story line” be ut-
terly alien to most of us. There is something
more profound—eall it “psychological” if you
will—that hits almost any listener of what-
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ever conviction. The work is a monument, per-
haps, to that martyrdom that {3 in almost
every one of us, somewhere, latently,

Needless to say perfermance impact is con-
ditioned very strongly by the feeling of par-
ticipation that can be summoned up by the
performers. The Ansermet Swiss version is
convineing but not very moving; the French
recording (London-Ducretet-Thompson), on
the other hand, is almost unbearably poignant,
g0 powerful that I almost shudder to think
of hearing it through agajn.

It must be expected that this Philadelphia
portrayal will be too healthy for such an emo-
tional display and in faet it I3, Vera Zorina
is an effective landy ham, expert in the Ilelen
Hayes manuer, her IFrench probably as good
as d’Annunzio’s was. She overdoes, she is too
literally emotjonal, and I found her near-
banal, cspecinlly in the dreadful “death"
climax. The chorus sings movingly but with
an  American healthiness—not nearly neu-
rotie¢ enongh, Ormandy the accomplished show-
man, tarng out the very same thing from his
solidly competent orchestra.

Healthily expressive, openly emotional but
not really inystical—nor ean more be asked,
There are limits, I think, to the amount of
HYacting'' we can expect in our interpretations
of art from other times, other places, out of
other attitudes towards life than our own,
We ecan go far, and do, with imagination,
But an emotional mass-work like this, I sus-
peet ean only be done by those most closely
icentified with its background. Try the French
recording (if you can get it) and you'll agree
with me,

Wagner: Great Scenes from “Tann-
héuser” and “Gétterdammerung.” Eliza-
beth Grimmer, Gottlob Frick; Orch. and
Chorus German State Opera, Konwit-
schny. Angel S 35844 stereo

Since Wagner operas are long and do con-
tain Iarge, wobbly voices, there has always
been a demand for excerpts, voleceless and comn-
pact both in concert and on records. The fa-
miliar entries go merrily nlong today as be-
fore—"Meistersinger”  Prelude, “Siegfried”
Rhine Journey and so on. But the unbroken
length of the LP record, plus the newly effec-
tive techniques of voeal recording, make for
new excerpt possibilities. An fmaginative re-
cording company can now do wonderful things
with Wagner, and here is a fine sample.

Each of these gides is devoted to an un-
broken stretell out of two very different
operas, The “Gifterdiimmerung” side is ultra-
serious, ominous, with men’s voices: Hagen
ruminates, before the coming fall of the Gods,
then summons his warlike henchmen with
savage cries—a typieally Wagnerinn scene,
marvellously done here. On the reverse of the
record, the zentler, more graceful early music
of “Tannhiiuser” takes us with Elizabeth
throngh the familiar “Dich. teure Halle”” then
on to the welcoming of the contestants for the
big Singfest—another Wagner specialty. IZoth
record sides arve performed with tremendous
zest and enthusiasm, the vast basso voice of
Frieck overporweringly real, the gentle and
highly mnsical persuasiveness of Gritmmer
easily making up for a relatively middle-grade
vocal organ. Seldom has the orchestral por-
tion of a Wagner scene been so alive as here
—the “Tannhiiuser” introduction fairly shines
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@'Z AUDIO FIDELITY® RECORDS

&Z AUDIO FIDELITY DFS 7002

STEREOPEONIC

FIRST NAME
IN STEREO...

per-cus’ -sive
JAZZ

The Man With The
Golden Arm
Mack The Knife

Harlem Nocturne

Peter Gunn

Dragnet
and others

DOCTORED

for Super-Stereo

PERCUSSIVE JAZZ...
Thrilling ricochet sound in the swinging, mod-

ern jazz idiom. Pete Appleyard on vibes and

six percussionists pace a throat-lumping beat

DOCTORED for
SUPER-STEREQ SERIES

DFM Series (Monaural)—$4.98
DFS Series (Stereo)—$5.95

PERCUSSIVE LATINO,
CHACHACHA...
Torrid Latin rhythms
pulsating as never
before with a crisp
directionality of
sound. 12 selections
include: Nicolasa,

El. Bodeguero, Cero,
Sambia, Mambo Inn.

LATEST RELEASE!

BALDWIN ORGAN
AND BONGOS. ..
Most unusual effect in
sound treatment with
Eddie Osborn playing:
Washington Post,

El Cumbachero,
Buttons and Bows,
Frenesi, & others.

AUDIO FIDELITY

DFM 3003 - DFS 7003

&8 AUDIO FIDELITY DFS 7003

per-cus-sive
Latino

£ [per-cus-sive

DFM 3001 - DFS 7001

AF AUDIO PIDELITY DR 7001

TOEVILLE

I the BIG theatrical sound

for Supex-Stereo |

& AUTIO Y1DELITY DPE 7004

i
Baldwin |

BONGOS
BONGOS

DFM 3004 - DFS 7004

For FREE Catalogues of stereophonic and monaural records and stereo 2-4 track tapes, write: bepi. Al12

INC. o
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770 ELEVENTH AVENUE o

AP ATDIO PIDELITY DFS 7003

:per—cus' -sive

BIG BAND
JAZZ

On the Street Where

Doctomd You Live
L Willow Weep For Me
f Reach Me
or Did | Remember
SHNI. Pretty Baby
and others
Stereo

- DFM 3005 . DFS 7005

PERCUSSIVE
VAUDEVILLE...

The fantastic sound
of vaudeville pit
orchestras! Exciting
sound effects include
tap dancers, wood
blocks, scft shoes

. .. the works!
Outstanding favorites
as: Wild Cherries,
Sidewalks of New
York, Daisy Bell, Hey
Rube, Whistler &

His Dog, 7 others.

LATEST RELEASE!

PERCUSSIVE BIG
BAND JAZZ...
Bobby Christian's
bright, new
interpretations of a
varied repertoire
including: Everything’s
Coming Up Roses,
Bolero Americano,
Wonderful One,
Mack the Knife.

NEW YORK 19, N.Y.
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with joy. A terrific record and it could be an
gye-opener to those who think Wagner is best
without voices.

Reiner Conducts Wagner. Chicago Sym-
phony, Reiner.
RCA Victor LSC 2441 stereo

Wagner: Overtures from “Die Meister-

singer,” “The Flying Dutchman”; Prelude

and Good Friday Spell from “Parisfal.”
Columbia Symphony, Bruno Walter.

Columbia MS 6149 stereo

(mono: ML 5482)

Our two big companies here enter the com-
petition for the Wagner warhorse market, each
featuring a group of familinr instrumental
items. Both records have the “Meistersinger”
Overture, with signifieant differences both in
the muslenl approach and that of the record-
ing engineers.

Reiner’s Wagner is all drive and power,

relentlessly poshing forward, disciplined in
detail but seldom relaxed, It is surely effective
Wagner. though not particularly in the spirit
of the stage operas—whichh hardly plunge
forward in any driving sort of way, even in
the most modern productions! Nevertheless,
Reiner is on legitimate ground, since these
are excerpts and recorded, with nary a stage
in sight. In addition to the Overture (more
properly the Prelnde), he completes a full
gide of “Meistersinger” with the Act I1I Pre-
Inde, Dance of the Apprentices, Procession of
the Melstersingers, all familiar excerpts; the
gecond side offers the familiar “'Siegfried”
Rhine Journey and Funeral Musice, Not exactly
an oviginal sort of program and perilously
close to the potboiler category, though the
playing is too good for that,

Bruno Walter's excerpts are not more origi-
nal, but his playing has greater conviction
and faith, reflects more eclogely the traditional
sense of the operas—he was, after all, an
opera conductor from the very beginning. His
two overnires are on one side; the familiar
Prelude and Good Friday Spell from “Parsi-

GRADQ “Truly the world’s finest...”

For further information write: GRADO LABORATORIES, INC.

4614 Seventh Ave., Brooklyn 20, N, Y. -
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Export — Simontrice, 25 Warren St., N. Y. C.
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fal” fills the other. For the knowledgeable
Wagner listener, Walter’s grasp of the music
iz bound to be more satisfying than the non-
traditional drive of the Reiner way and this
even though in direct comparison the Reiner
players are more accurate, better disciplined
than the Walter ensemble of Hollywood play-
Cors,

The recordings are interesting technically.
With a relatively advanced sort of close-to
pickup, emphasizing the brass, Columbia gets
more impact, more seeming volume, than RCA
does with n more distant overall pickup. Ac-
tually, the RCA record hits higher peaks via
a meter; but it sounds less loud, the detajls
ave less vivid, the overall Impact somewhat
dull, Literally speaking RCA is nearer to 2
normal stage balance and bence more “au-
thentic'—yetr Columbia walks away with the
musieal prize for ellectiveness in terms of
recorded sound [tself. An important moral
can be drawn, if you wish; but better listen
to both first.

Verdi: Requiem Mass. Vartenissian, Cos-

sotto, Fernandi, Christoff, Orch. and

Chorus of the Rome Opera, Serafin.
Capitol SGBR 7227 (2) stereo

The soprano’'s name is Armenian, the basso's
is Russian (and he sings a marvelous Boris
Goudonof), but this is the very essence of 2
present-day Italian performance, just the
same.

It reflects a passionate understanding of
the Verdi iIntention, even if the soprano flats
and so does the tenor, the chorus wobbles like
a barrage of would-be svloists (which is prob.
ably exuctly what it is) and the drama some-
times gets posltively maudlin, It should, in 2
manner of speaking.

Yes, Verdi's Reguiem, as has often been
said, is really an Italian opera. In its ex-
pression, it is just that—hence the hisirionics,
the all-out sobbing sentiment! What really
interests me, though, is that we have in this
musgio not the Italian opera idiom at all, but
the Romanti¢ chorch tradition straight out
of Mozart and Berlioz, who wrote two other
famous Requiems. The musgie itself is clearly
related to these, and no doubt at all about it.
But the point o0 well achieved in this record-
ing is a clincher—the spirit, the expression,
is out of the Verdi opera.

Sing it like Berlioz, like Mozart, and it ralls
flat into acres of corn musgh. Add the genuine
glycerine tears, larger than life, and you
really have something! Try it and hear for
yvoursell.

Beethoven: Symphony No. 4; Overture
“Consecration of the House.” Philhar-
monic Orch., Klemperer.

Angel S 35661 stereo

After I had finished raving over this mar-
velous performance of the always-diffienlt
Fourth, I looked back and found what I had
said of one of the first in the Klemperer
series, the Seventd, done back in the mono
days for Angel. I raved then, too, quite con-
gjstently. It is a pleasnre, thus, to be able to
recomniend the Klemperer series in the very
highest musical terms. This elderly conductor,
who went through many years of a sort of
fanaticism, emerged into a relaxed twilight
glow of elder statesmanship that produced
some of the finest, most natural, easy, alive
Beethoven we've heard for many years.

The orchestra, of course, ix one of the
world's best and the Angel stereo in this more
recent recording is also superb for Beethoven.
Can I say any more? (See also Symphony No,
2, Angel § 35658)

Beethoven: The Nine Symphonies. London

Symphony, Krips, (In the Ninth: Vyvyan,

Carter, Petrak, Bell, BBC Chorus).
Everest SDBR 3065/8 (8) stereo

Here's the life-work in the symphonie form
of a great composer and, in his honor. I should
take at least three or four years to evaluate
the recording! In leu of an Instant review,
I've merely been able to play two symphonies,
80 far, to get an idea of the lay of the musical
land in this major enterprise from Everest,

Krips is a distinguished and well known
conductor and his orchestral and vocal forces
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are important ones, The recording iz big,
resonant, tops in sound quality. Rated within
a fairly bigh-echelon area, theuw, I must say
that I'm not enthusiastic about the Xrips
Beethoven—-so far.

Kripg writes bis own program notes here,
and in them mentions his thirty years' ex-
perience in perfecting these Beethoven inter-
pretations. With all due respect, I still am
not happy. There is a hard, obstinate “beat,”
in the two I bhave tried (the First and
Fourth), that for iy eav lacks plasticity,
tends to haul the musiciaus along willy-nilly.
The conductor must lead, of course, But his
job, I'd say, is always to lead his men to the
musie, to allow the music itself free enough
play for it own best expression within the
ensemble, The fmpression I have here js that
somehow, Krips wmisses this vital function.
Ho foreces the musical details fnto his own
rigid tempo.

Yes—I know this sounds dreadfully vague
as an indictment; but to make it more posi-
tive I should have to play you the record it-
self. Not very feasible, right lere, is 1t? So
you must ponder my suggestion with graing
of musical salt and, perhaps, try for yourself.
In all other respects, including handsome get-
up and a good-looking booklet, Jiverest does a
saperh job.

Haydn: The Salomon Symphonies, Vol. 2
(Symphonies 99-104). Royal Philhar-
monic, Beecham.

Capitol SGCR 7198 (3) stereo

The second volume of the late symphonies
completes Sir Thomas’ stereo IHaydn legacy,
redoing many of the works he recorded before
in mono and back in the 78 days. I learned
about Haydn from Sir Thomas, still own a
number of the old prewar 78 albums of these
very works, outstanding classies of their day.

The Beecham Haydn is both highly authori-
tative and quite old-faghioned, by our rapidly
changing standards., The orchestra is rela-
tively large—the same as it has always been
with him ; but smaller ensembles are now in-
creasingly common. The style iz ag it has al-
ways been with himy, vurbane, serious with a
gentle touch of comedy (very much in Haydn's
own image), the minuets on the portly side,
the whole done in n relaxed manner that belies
the fmpeccable discipline of detail, the won-
derfully careful shaping of every idea for
musieal impact.

Don’t forget that Beecham was once a pio-
neer Haydn-restorer, almost the first to return
him to full concert dignity and repute. It was
with these glightly mannered but wonderfully
graceful performances that he did the trick.
They’ll last as splendid examples, within a
style and a period no longer with us.

Handel: L’Allegro ed Il Penseroso. Adele
Addison, John McCollum, John Reardon;
Albert Fuller, harps., Orch. and Chorus,
Frederic Waldman.

Decca DXSA 7165 (2) stereo

Diecea, at least In {ts clasgical department,
is mainly an importing agency (Deutsche
Grammophon) but every so often the company
rears back and does a domestic spectaculnr.
This one is a dilly, a fine successor to such as
the “Play of Daniel” awhile back. It i{s well
done throughout, music, recording and decor.
It's not often that a New York presentation
ol this sort of mmsic can compete with the
more knowledgeable recordings we get from
Europe, but this one does, with ease.

The work is a long series of alternating
arias divided dually, between a tenor and so-
prano (and occasionally a baritone), and be-
tween Milton's two opposite mood-characters,
who might in English be called Mirth and
Melancholy, The soprane sings wmostly the
blues; the two men handle a large part of the
gayety. Milton’s famous original, out of the
1630's, kept these moods separate: INandel,
in 1740, wigely combined them in alternation,
for the desired wmusical variety, The many
aspects of sadness and levity. both good and
bad on each side, are profusely and refresh-
ingly explored, a kind of debate in poetry on
Milton’s part and {n the sheerest musical
beauty on Handel’'s. Just one lovely aria after
anather.

The star of the performance is Adele Addi-
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son, who sings the very high soprano music
with the purest intonation and accurary, but
Frederiec Waldman. Viennese by birth, I8 a
sympathetie, knowing conductor who supports
his singers with a plastic and musical en-
semble accompaniment.

Tlhie album §s issued with the aid of the
Metropolitan Museum, where the work was
performed. The decorative eover and booklet,
with good notes by the Museum'’s Emanuel
Winternitz, feature Willlam Blake, blue and
gold on the outside and—an innovation—
black and white prints on each of the three
white paper record sleeves. Very attractive,
and congrats to al), including the Museum.

Handel: Acis and Gualatea. Joan Suther-

land, Peter Pears et al., St. Anthony Sing-

ers, Philomusica of London, Boult.
L'Oiseau-Lyre SOL 60011 /12 stereo

The most popular of Handel's works in his
own day, this was an early semi-staged piece,
a pastoral “masque,” not guite an opera nor
yet an oratorio. It’s one of those guaint clas-
sical stories of shepherds swains, gods, giants
—the balry Polyphemus wants the shep-
herdess and can’t have her, s0 squashes her
shepherd boy with a vock; but she turns Acis
into a brook. . . .the charm is not in the

story bat the musical and imaginative decor
as propounded by soloists and chorus. Some
famous songs are included, such as O Ruddier
than the Cherry, Polyphemus’ blustering set-
plece, which is a baritone standby on many a
recital program.

A very British performance here, a proper
chorus and ultra-British solo voices, If this
annoys you, stay away; otherwise it's a very
nice album of musie

Bach: Brandenburg Concertos; Violin
Concertos Nos. 1 and 2; Concerto for
Two Violins, Reinkold Barchet, Will Beh,
vls., Chamber Orch., Horenstein, Davis-
son. Vox Box No. 25 (3) mono

This iz one of Vox’s omnibus collections,
bringing together a flotilla of related record-
ings, economically spaced over long multiple
record sides. This one {8 good. Al of the Bach
is well worth hearing and there are aspects of
the recordings of quite unusual interest.

I have always been partlal to Horenstein's
complete Brandenburg recordings—these are a
re-do in top quality mono sound that's almost
as good as stereo. Horenstein's Bach is pe-
culiarly masculine, brash, f(amboyant, the
details often characteristically rough and im-

patient but thé whole effect strongly muslcal.
In these Brandenburgs the {dea of authenticity
8 carried for the most part a bit beyond the
chaste, or the overly Romantic, authenticlsm
practiced elsewhere. Here, for instance, many
of the solo fnstruments—recorder, bhassoon,
oboe, even the violin in some instances—play
virtuglly without vibrato as perhaps Bach
intended. The First Concerto in particular
displays this raw, vigorous antiquarianism,
and those who enjoy old instruments strongly
played will rejoice in the listening. It is a
fine sound under Horenstein's alive direction,
though an opinionated one, so to speak, with
much bouncing staceato (a method of Bach
playing frowned on by some) and not a few
grotesque squeaks and sguawks and potes out
of tune. Doesn’t matter, at least for my ear.
I like it. I like anything that Is musically
strong.

The concertos follow one another, in
scrambled order (for timing purposes), with
forthright and expressive directness, all of
them bighly colored as Bach would bhave
wished, all quite nuthentic, exeept Number
Two, where some gtrange skulldugzery ocenrs,
The high trumpet (clarino), which wusually
sounds merely desperate—so high iz the part
and so diflicult—here is wiry and complacent,
full of little peeps and squeaks; and never
before have I heard the trompet part plaved
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in distinet octaves! Do I suspect the aid of
a high clarinet, 4 la Toscanini? Hard to tell,
'mid all the fracas, but something is fishy.
Maybe the local trumpeter just couldn't take
it. Few can.

The three vlolin concerti are competently
played A& la Viennoise the double concerto
(with Davisson conducting) a bit fuller and
bouncier than the others. It's a 'good box,
this, and more power to Vox for it.

High Fidelity Brass/Ancient & Modern.
(Buxtehude, Schein, Fux, Shahan). Mem-
bers Vienna State Opera Orch., Sayard
Stone. Westminster WST-14113 stereo

Those familiar with the Westminster label
(since 1950) will note evidence here of the
new regime that took over the company
awhile back—a surprisingly disorganized clut-
ter of information and layout on the jacket’s
back, an oddly scattered musical aim (high
fidelity isn’t enough to unify it), and the
major effort on the record, tha music of the
18th century scholar Fux, split over the break
between sides, though it could have made n
better impact with more direct emphasis. It
isn't even brass music—strings and wood-
winds of a standard Baroque orchestra, plus
two trumpets,

The all-brass materlal highlights some good
pre-Bach work, from Buxtehude and Schein,
plus a noisy, skillful, and windy modern opus
by an American, Paul Shahan. There’s also
an odd bit of a concerto by the elarino (*Bach
trompet”) player and authority, Johann Ernst
Altenburg, who wrote it 8t a time when the
clarino technique, natural harmonics without
valves, was already dead, back 150-plus years,
Natch, it’s played here on the valved trumpet.

Buxtehude and Schein shine brightest mu-
sically here, but Fux’'s orchestral suites (two)
are historically more interesting. He was a re-
nowned theorist of strict counterpoint, sup-
posedly the essence of Palestrina’s “pure”
church style; his prineiples and his rules
are still used today—I studied them—as they
were by Beethoven and many another master.
His book was called “Gradus ad Parnassum’
and you can get it in any music store right
now, a couple of centuries later,

As a composer, I'ux writes conservatively
in the contemporary style of his day (1707),
sounding slightly pre-Bach, post-Pureell, as we
hear him. The music is fluent but decidedly of
an academie sort—that is, it is complex,
cerebral, melodically and harmonically clumsy
and unfocussed, even ambiguous, especially in
burmonte rhythm, 7This 18 no more than
pleasant 1707 musical gobbledegook or Wash-
ingtonese, and musiclans who have sweated
hours over Fux’s rules for counterpoint will
he very happy. Sweet revenge! Like so many
big theorists (Ramean not included), this one
couldn’t practice what he preached. But others
could, and still do.

GHOST VOICES

Dylan Thomas Reading "Quite Early One
Morning” and Other Memories.
Caedmon TC 1132

Will Dylan Thomas’ ghost-voice never
ceage? It 18 uneanny to heéar him once again
rise from the grave wtih s¢omething “‘new”
and not previously heard over here (cthese are
culled from BBC files)—especially at such
length as this: two whole sldes of the very
best Thomas story material, and in good
sound, too. This is as Iimportant as any
Thomas record so far issued, and must repre-
sent a considerable triumph for Canedmon.

All of Thomas’s prose-poetry storles are
the one basic tale, a day out of his childhood
in Wales. We had it in A Child’s Christmas
and Under Afilk Wood; we have it here to
perfection no less than four times, {ncluding
fwo delightful specialties, 4 Visit to Grandpa,
who is charmingly balmy, and Holiday
Alemory, concerning a day at a Welch beach
and nmusement park. The reading iz &s hyp-
notic ag ever, the lmages flow so fast and
thick that your imagination is set gasping—
you can play these a hundred (imes with
pleagure,

The earliest {5 from 1946 (the others 1952
and 1953) and you can hear, startlingly, the

(Continued on page 81)
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CHARLES A. ROBERTSON*

STEREO

Duke Ellington: The Nutcracker Suite
Columbia C58341
Shorty Rogers: The Swingin’ Nutcracker
RCA Victor LSP2110

Just how two jazz versiong of I'chaikovsky's
“Nuteracker Suite'”™ happen to appear simui-
taneously ix a quesiion best answered by
pointing to the enormons popularity of the
New York City Ballet revival of the complete
work. A permanent fixture of the Cliristmas
season in Manhattan, the production nlgo has
toured widely and traveled across the nation
via televigion. Many youngsters receive i
painless introduetion to the world of ballet
and classical music at the annual perform-
ances. The themes are now familiar enongh
to be ripe for various interpretations. Both
recordings ofler different approaches to the
materinal and are likely to become preseribed
listening at all modern schools of dance.

The Inventive skill of the arrangers Involved
is sufficlent, in either case, to preclude the
stigma attached to some attempts at swing-
ing the classics, In ract, Duke Ellington was
the first jazz writer to win the admiration of
serions composzers, and it was not accom-
plished by overt copying of the classies, When
his orehestrations were compared favorably
to Deling and Ravel by Constant Lambert, he
was almost as surprised as the juzz writers,
gome of whom have yet to forgive him, Re-
gardless of any critieal edicts issued on this
full-seale Invasicn of the romantic Russian’s
precipets, all faithful followers of Ellington
are certain to find much that iz vital and
arresting in his latest collaboration with Billy
Strayhorn.

First of all, the band is back at full strength
and ready to grapple with the unusual assign-
ment of a complete album devoted to a com-
poser other than the lender bimself. Sam
Woodyard iz at big drum post again, and the
trombone section 13 bolstered by the retorn
of Lawrence Brown and Juan Tizol. Willie
Cook, Andres Meringuito and Bddie Mullins
Join Ray Nanece in the trmmpet section, Aaron
Bell, having left a Iucrative freelance career,
takes on the important role of bassist. The
band now lacks little in the way of execution
and handles the tricky section work with tell-
ing effect.

The two arrangers alternate between close
adherence to the orviginal gcore and more fer-
vid expressions of the band's personality. El-
lington depends greatly on individual soloists,
a8 always, and gives them more freedom than
any ballet masgter would allow. However, the
parts are handed out with care and the
thenies are alwavs recognizable, Several duets
which palr off members of the snx section are
wholly delightful in stereo. Paul Gonsnlves ix
the surprise of the gession, playing tenor saXx
with a strieily legitimate tone when teamed
with clarinatist Jimmy Hamilton on Chinese
Dance. Russell Procope whips out a bamhoo
whistle on Arabian Dance. If Peter Tlich hud
ever heard two trombonists like Brown and
Tizol, Rvrssion brass bands would gound quite
a bit different today.

* 732 The Parkway, Mamaroneck, N, Y.
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Columbin’s new studios in Los Angeles were
quite possibly used on the daie, which wonld
explain an anxiety to ensure adequate bass.
This is one stereo vecording that may require
roXloff on bass notes.

Shorty Rogers takes more libertles with the
score and themes frequently turn up in unex-
pected places. The West Coast trumpeter em-
ploys a large force of Hollywood studio mu-
sicians, complementing it with a sax quintet
conslsting of Bill Holman, Richle Kamuca,
BiN Perking, Bill Hood, and Harold Land.
The gquintet, in part or as an ensemble, ab-
sorbs a large partion of solo space aond is dis-
tributed with terpsichorean license in stereo.
A novel idea on the part of the arranger, but
engineer Al Schmitt deserved mugl eredit Yor
carrying it ol successiully.

AN three arrangers took a hand in thinking
up new titles for the varfous dancees and one
of Shorty's creations i3 Pass 2'he Duke. El-
lington and Strayhorn are reputedly at work
on Grieg's “Peer Gynt Suite.'” Has anyone
told Mr. Rogers? More comparisons are in
onder.

Shelly Manne & His Men At The Black
Hawk, Vol. 1 and 2
Contemporary S7577-78

Something in the atmosphere of San Fran-
o undoubtedly encourages musiciang to be
ive and expansive nl Lhe siome Lhne, Al-
thongh few drummers have as extensive a
recorded history, Shelly Munne was first re-
corded on Jocation at The Black Hawk ax
recently as September, 1959, just a month
before Cannouball Adderley arrived at a rival
club. Mnnne's quintet helped the town pre-
pare for the engagement which produced Riv-
erside’s ‘“I'his Here' album, released several
months ago. The late arrival of the Manne
effort is probably due to the difficulty of de-
¢iding how to handle the large amount of
material taped on three snccessive nights.
Contempuorary's Lester Koenig, who had
planned on only one LP, agreed with the
leader that nothing less than four would do.
Their reasons become clear, once tlie two af
hand are examined, ax all but one of the five

tuney runs abont twelve minutes or more.
Sueh vnedited largesse is impressive even in
these days of inflated performances. A high

level s maintained throughout, however, and
no one Is likely fo walk away from thig repast
unsgatisfled. Even the confirmed fazz fan will
find more than ean be consumed at one gitting,

Previons Manne groups were noted for a
willingness to attack compositions by jnzz
composers. The idea at the elub was to achieve
the spontanelty not nlways found in a stndio
and the =oloists were glven complete fresdom,
The presence of n receptive nudience may have
helped, but a great deal of incentive comes
from the leader, who follows up his instruc-
tiong with the sort of drumming that impels
A soloist to take anaother chorns, The only
limitations on solo space are those he places
on his own, with a remark for the benefit of
people who demand more evidence of his
prowesg: “I ferl that if they listen to me in
the band they'll see what I'm trying to do
and that will be proof enough.

“T feel that what n drummer ghould add to

the band is texture; whether he is leader or
sldeman, a drummer should give the horns the
support, the sound, the sort of =ound they
need to have in order to say what they have
to say. He shonld be able to hear the chords
in advance and know what the front line ix
going to ploy next and anticipate it aml give
them the sort of sound they need to build
their ideas,

“It isn’t how loud and fast you can play
that counts; it's what you've got to say. For
me technique is nothing for its own sake, For
me the hands are nothing unless they are on
extension ot the lheart.”

The most signifieant factor about the group
iz that the best elements of West Coast and

East Coast jazz are combined, even to the
point of presaging the Adderley brothers’

visit on Frank Rosolino's Blue Daniel, a blues
waltz brimming over with gospelizing soul.
Richie Kamuca, normally a duleet-toned tenoy
player, broadens his style to cope with Benny
Golson's Step Lightly. Joe Gordon has dem-
strated an ability to fit in anywhere and his
{rumpet solo is warmly lyrical on Summer-
time. Pianist Victor Feldman works well with
bassist Monte Budwig, and is highly inventive
on Tadd Dameron’s Our Delight, and Poin-
ciana. Alsa investlgated are What’s New, and
Charlie Mariano's Vamp's Blués. The stereo
placement by Howard Holzer is just right for
the elub setting.

Down South Summit Meeting
World Pacific 1296

Thizs may not be the first meeting of four
blues singers in n studio, but never before
have the tape machines remained on while so
many Informal choruses commentjng on the
blues were swapped back and forth, It all
happened last July in Los Angeles where
Sonny Terry, Brownie McGhee, and Big Joe
Williams were filling engagements at The Ash
Grove, An invitation to the University of
California’s annual folk festival brought
Lightnin' Hopkins to town and into the wel-
coming arms of McGhee, who eighteen years
ago urged him to leave Houston by sending
a recorded Letter To Lightnin’ Hopkina, Ar-
rangements were made for the group te au-
dition for World Pacific with bassist Jimmy
Bond. The date turned into a revealing four-
way conversation on such subjects as din'f
Nothin’ Like Whisky, and Wimmin From
Coast To Coaat,

Big Joe Willlams hails from St. Louls and
once recorded with nine-striug guitar along-
side Leroy Carr, whose verses he uses to open
Penitentiary RBiuer. He ghould not be con-
fused with Count Basie's vocalist, bnt it is
hoped that the current blueg revival will see
him represented on LP’s of his own. After
exchanging greetings with MeGhee on First
Meeting, Hopking sings alone on How Lony
Have It Been Since You Been Home. While
the voeal sorties are noncompetitive, evidently
all three guitarists lesl placed on their magtle.
Their solos and responses to Terry's flights
on harmonica, from varfous sterco vantage
points, are magnificent.

Peter Appleyard: Percussive Jazz
Audio Fidelity DFS7002

When instruments wandered from channel
to channel during t(he early days of sterev,
engineers reached for the nspirin bottle and
went back to work on a cure for the problem.
Eventually the disease was brought under
control, but the patient ix still kicking wup.
The public demand for new fand more sensit-
tional effects seems insatiable. It is no longer
enough for a ping-pong shot (o travel straight
acrosg the hoard. The skilled player mnst re-
turn the ball by means of an under-the-table
bounce or a tricky carom off the studio back-
wall. Depending upon the ground rules in
force at the time, sidewalls and ceiling also
may be brought Intc the game, Instead of
marching in orderly fashion across the ztage,
livestock may enter from various points in
the rear and charge in any direction required
by the ceript,

Affer stressing the curtain of sound tech-
nique from the ziart, 8id Frey is now ont to
show that he can doctor stereo with the best
of them. Sir Cooper pucks an abundance of
percussive schemes into the arrangements, and
anything not thought of on paper was added
by n good group of idea men in the studio.
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The soft spring rain and the new ADC-1 Stereo Cartridge

Some people have a special kind of sensitivity to the
world around them. They respond in a special way to
things they sce, feel and hear. They experience beauty in
sights of no beauty in themselves. They sense subtleties
in sound that escape the insensitive ear.

The new ADC-1 miniature moving magnet cartridge
is designed for the man with this kind of perceptiveness.
Its performance is startling. You'll sense the subtle
differences immediately. Capable of floating on less than

AUDIO e DECEMBER, 1960

1 gram of pressure, the ADC-1 produces brillfant highs
conspicuous by the lack of peaks. You hear thunderous
lovss, clean and well rounded. Distortion is reduced to
2 point where it is negligible. Unsuspected subtleties of
timbre and tonal gradation are revealed.

If you pride yourself in your ability to see, fecl and
hear what others often miss, then you've a treat waiting
for you. . . . Ask your dealer to demonstrate the new

ADC-1 today.  Audio Dynamics Corp. /1677 Cody Ave, Ridgewood 27, N.Y.

WWW-armercaanadioRistery com
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Model T202

...very nearly

as fine a tweeter*
as can be had
at any price.”

soys
Larry Zide in

The American
Record Guide
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Model T203

**FEATURED IN
AWARD WINNING
SERIES 200

MODEL 312
127 3-WAY
HIGH COMPLIANGE
SPEAKER

UNIVERSITY’S
SPHERICON*

The fabulous new Supar Tweeter that
achieves a frequency response of
3000-40,000 eps (==2dh to 22,000 cps)

Add the Sphericon 1o your present

er system, and for the first time
you'll hear the complete high fre-
quency range . . . wiih clarily, trans-
parency and sweeltness you never
chought possible.” its entirely’ new

cencept — with its special domed
phenolie diaphragm. conoidal ring

loading and sph al diffractor ~ re-
sults in virtually linear response,
superior to even the most cxpensive
of twereters. Further, the Sphericon
can be matchad perfactly to any svs-
cemy — especially high compliance —
without sacrificing bass cfficiency.
Dispersion is 1 in all directions.
Madel T202 is for internal mounting,

4* d. The brand new Model

a hnn\laome ebony case lur

2347d. Complete w:lh built-in netwaork
and adjustable contrly; $24.95 net.

The new Series 200 Model 312 has more per-
formance capabilities than most multi-
speaker systems. lts specially molded rigid
cone is mounted between two highly com-
pliant cloth suspensions (inner and outer)
and can reproduce the lowest bass (down to
28 cps) in either compact or large enclosures.
Uniformly dispersed mid-range is provided
by the patented Diffusicone, The center-
mounted Sphericon has its own specially con-
structed baffle to prevent acoustic interaction
between tweeter and woofer. Perfect rigidity
for the entire structure is assured by the
award winning one-piece die-cast basket. Like
all Series 200 speakers, it is designed for
convenient mounting to front or rear of baf-
fleboard. 13” dia., 654" d. Built-in network
and adjustable brilliance control. $73.00 net.

Hear them both at your dealer's now. Ask him
for our new catalog describing all University
speakers and speaker systems. Or write Desk
R-12, University Loudspeakers, Inc., 80 South
Kensico Avenue, White Plains, N, Y.

UNIVERSITY LOUDSPEAKERS, INC.
A Division of Ling-Tomco Electronizs, Ine,

Ted Shadbolt ecarns credits for a dramatic
Undecided. Outlines of the plots followed on
each tune by engineer Ernest Oelrich are pro-
vided in the liner notes. Any studio system
failing to deliver everything Iisted on the
chart as expected i8 subject to corrective
treatment. The aundiofen who consistently
hears more than the expected should, of
course, go back to safe and sane, undoctored
stereo.

Peter Appleyard lends his fellow percus-
sionists on a merry chase, heading the pack
on vibes or pummeling woodblocks and tim-
bales as the situation demands. Other spe-
cialists enlisted in the cause of contrapuntal
dinlogue are Eddle Costa, Phil Krauss, Bobby
Rosengarden, and Buddy Weed. Doc Severin-
son's driving trumpet is heard on The Man
With The Golden Arm, while Phil Bodner’s
baritone sax throatily declares There Wil
Never Be Anather You. Jackle Gleason’s fa-
vorite piccolo player, Romeo Penqgue, intro-
duces Witehcrajt, and Sam Most s flutist on
Harlem Nocturne. Ag a result of carnage
wrought on themes from Dragnet and Peter
Gunn, the private eye business will never be
the same again.

Buddy Rich: Richcraft
Mercury SR60136

Agsembling eighteen men in a studio for a
big band date can be a risky husiness, nnless
some compelling force exists to weld them
together into an exciting and driving unit.
T'oo many such affairs become desultory reuad-
ings of the scores, regardles sof the amount
of polish applied. Buddy Rich learned how to
strike responsive sparks from the most So-
phisticated while drumming with Tommy Dor-
sey and Harry James. His own groups never
lack initiative, and the current lot always
sounds alive and kicking. The leader suborai-
nates his own solo actlivities to the cnuse of
shepherding his charges, indulging in only one
extended demonstration of the drummer's art
on an Ernie Wilking concoction called }rom
The Sticks. In addition to all the arrange-
ments, Wilking contributes the title tune, and
Sweets Toaoth, an opus for featured trumpeter
Harry Edison. While the drums are always
heard, they are never teo forward, in stereo,
when lending support on I Want A Little
Girl, Indiana, and Sung Of The Ialands.

Jimmy Hamilton: Swing Low, Sweet Clari-
net Everest SDBR1100
Neal Hefti: Left And Right

Columbia CS8316

A sterling upper register and crystalline
tone are the qualities which distinguish Jimmy
Hamilton among clarinetists, and he shows
them off with rare taste and elegance on the
first LP to bear his name. His concealed
talent as arranger and composer are also re-
vealed, and the imaginative sway he utillzes
three baritone horns in the octet is bound to
atiract the attention of lLis peers. Besides
beingz & resilient cushion for the smooth fly-
ing clarinet, their ensenible sound is pure de-
light and will ¢nuse o good stereo system to
purr contentedly. Sam Woodyard’s drums and
Auaron Bell's bass give almost physical sup-
port, so well are they recorded.

Although seventeen years have passed since
Hamilton joined Duke Ellington, it seems
like yesterday that he was spoken of ag the
youngster whose thin tone would never let
him £i11 the shoes of Barney Bigard. ad le
enjoyed recordings of this excellence from the
start, it would have taken less time to remove
any doubts about his ability to stand on his
own. In addition to playing three Ellington
tunes, Hamilton further states his alleglance
on two originals which speak the same lan-
guage, even though one bears oriental over-
tones and the other moves to a Latin beat.
Paul Gonzalves, Britt Wpodmnan and John An-
derson share in the solos, while Jimmy Rowles
is planist. Hamilton's all-around perlformance
and superb stereo make this wholly pleasur-
nble listening.

Neal Hefti keeps so busy as arranger and
conductor these days that hiz trumpet seldom
gets a real outing and is almost as under-
recorded with a small group as Hamilton's
clarinet, There is nothing serious in his ap-
proach to ten stapdards, and all repressions
go out the window during his voecal outburst
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on Alezandey’s Raglime DBand. Assisted by
rhythm section, he engages in a stereo duel
with an unidentlfied saxist, who Tlooks like
Teo Macero but sounds llke Georgie Auld. Up-
dated swing that will do at a daneing party
as a change from dixieland.

Dakota Staton: Sofily
Capitol 5T1422
Cora Lee Day: My Crying Hour
Roulette SR52048

Both programs are destgned for late evening
listening and present singers with jazz lean-
ings as they establish soft and sensitlve
moods, After laboring long and hard in guest
of an indlvidual style, Dakota Staton aban-
dons the mannerisms picked up along the way
and sings naturally for a change. Perhaps it
was Benny Carter, arranger and conductor on
the date, who told her to just be herself. At
least, she seems to be taking the right direc-
tion on such tunes as Solitude, Old Folks,
Body 4And Soul, and I Cawt Get Sltarted.
Carter deploys flutes, French horns and harp
in front of strlngs grouped for best stereo
effect, and his urbane settings never ask the
singer to force the issuz,

Cora Lee Day will never be able to wear
the title Lady because of the late Billie Hol-
liday’s prior claim, but the vocal resemblance
is marked on her debut album, Only the sul-
try, white-gardeniaed aspects of the Holliday
style are attempted, however, and any deci-
sion must wait until she is heard on songs
other than laments of love no longer requited
that are nearly always sung at wunvarying
tempos. If attentlon was paid to the begin-
nings of her model’s career, rather than the
later years, more of her considerable prom-
ise might be realized. Jimmy Jones conducts
a small orchestra on several Jimmy Valentine
arrangements, while other numbers find him
on piano heading a septet, A good first effort,
fine stereo and solos by Harry Edison, Illi-
nois Jacquet, and Barry Galbraith make the
album worth investigating.

Henry Mancini: High Time
RCA Victor LSP2314

It Peter Gunn and Mr. Lucky examined this
latest product of their musical eonductor, they
would detect that the original movie sound-
track Is not involved, nor {5 the background
musi¢ billing quite accurate, They know from
experience of Henry Maneini's lack of reti-
cence when his scores are allowed to stand
apart, As composer of all the tunes of Jimmy
Van Huesen’s The Secord Time Around, Man-
cini is not a bit backward about transforming
the lot into &.bright and lively dance set, just
a8 he did with his television themes. The
sleuths might also deduce from the titles that
the film is about n coeducational institution,
hence the presence of & vocal choir. But on
sighting the name Fabian in the cast, two
such discerning Investizators will avoid the
original soundtrack recording like the plague
when it comes around. Even though disguised
in collegiate clothes, most of the musicians
will be familiar to Manecini fans, as is the
excellent stereo of Victor engineers Al Schmitt
and Ed Begley.

Miriom Makeba with the Belafonte Folk
Singers RCA Victor LSP2267

The arrival of a young South African tribes-
woman in New York night clubs last season
was an event newsworthy enough to attract
featore writers from Time, Look, Newsweek,
and other national magazines. Fortunately,
the singing talent displayed outshone the sen-
sational aspects of a career that began in a
barnstorming male voeal tronpe called the
Black Manhattan Brothers, blossomed in a
musical variety show and a lead role in a jazz
opera based on the story of an African prize
fighter, and eventunlly drew international at-
tention in “Come Back Africa,” a semi-docu-
mentary film made in Jobannesburg. Resulting
artleles devoted almost as much space paying
homage to Miriam Makeba’s lovely voice as
they did to relating her unusual saga. IHarry
Belafonte, whose Folk Singers assist on her
American recording debut, is now giving the
twenty-seven-year-old singer the benefit of his
advice, and she can afford to plck and choose

(Continued on page 78)
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“REK-O-KUT’- the sufest word you can say to your dealer
For sixteen years, Rek-O-Kut has heen synonymous with highest quality in
turntables. As other brands have risen, fallen and even completely dis-
appeared, Rek-O-Kut has won consistent acclaim as the overwhelming
choice in its field. In performance ratings as well as engineering contribu-
tions to turntable design, Rek-O-Kut has compiled a record unchallenged
by any other turntable producer. Now, this tradition is again emphasized
by the introduction of the N-34H STEREOTABLE...a professional qual-
ity, two speed (3314 and 45 rpm) turntable. Quiet power is furnished by a
Rek-O-Kut hysteresis synchronous motor and an efficient new belt-drive
system. Speeds can be changed even while the table is rotating, merely by
pressing a lever,

The N-34H is a symphony of crisp, clean lines accentuated by the unusual
deck design. Mated with the new tapered base, the N-34H becomes one of
the proudest and most beautiful components ever to grace a home music
system, See it at your dealer’s.

N-34¢H STEREQOTABLE only—$79.95 net. Shown with new Rek-O-Kut
Micropoise Stereo Tonearm, Model $220, $29.95 net. Tapered base in hand-
rubbed, oiled walnut, $14.95.

A NEW DIMENSION
IN TURNTABLES-12%" x 19—
DESIGNED TO FIT
NARROW CABINETS
AND BOOKSHELVES!

SPECIFICATIONS: Noise Level:—53db below average recording level; Wow and Flutter: 0.15%
Drive: Nylon, neoprene-impregnated endless belt. 2-Speeds, 333 and 45 rpm.

NOTE: COMING SOON...ANOTHER GREAT DEVELOPMENT...Rek-O-Kut AUTO-POISE—makes
any Rek-O-Kut tonearm you buy now—fully automatic

a6 43 63 e s sAE s b

ire o dlh ek blanE RTere W la e #la acale W ¥ 0xa Ge eia e e ks
: Rek-O-Kut Company, Inc., Dept, A-12 .
. 38-19 108th Street, Corona €8, N.Y. -
g = Ly Please send me complete detzails on the *
: STER EOTA B LES new N-34H STEREOTABLE: :
i Name e
+ Export: Morhan Exporting Corp., 458 Bway, N.Y. 13 .
- Canada: Atlas Radio, 50 Wingold Ave.. Toronto 19 | Address .
: City Zone State -

*
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NEW PRODUCTS

& "Scotch” Brand Tape Clip. The new
“Seotch” brand tape clip is a plastic clip
that slips between the flanges of tape
reels to hold the loose ends of magnetic
tape securely in place. The thimble-sized
product is being merchandised in pack-
ages of ten at a retail price of thirty-five
cents. Molded of polystyrene plastie, the
triangular shaped accessory is sturdy, yet

2
W
flexible, and easily clips onto tape on reels.
All edges are tapered and smooth to pre-
vent any possibility of scratching the tape.
The c¢lip was designed as a simple and

quick means of keeping tape on either
partial or full reels from tangling or un-
winding during storage or shipment. Pro-
duced in only one width, the clip fits
standard Y;-in. recording tape on any
size reels. Minnesota Mining and Manu-
facturing Company, 500 RBush Avenue, St.
Paul, Minn. M-1

® Preamp converts Ceramic System to
Magnetic. [Por those who own a stereo sys-
tem wherein the cartridge is of the ceramic
variety, the new Shure Preamplifier, Model
M65, will provide the extra voltage “"boost”
and equalization needed to operate a mag-
netic cartridge with an amplifier designed
for a ceramic cartridge. The only restrie-
tion, because of hum considerations, is
that the changer have a 4-pole motor.
The M65 can also be used as a preampli-
fier for tape playback heads with stand-
ard aadio amplifiers, and ean be used
without eclreuit meodification as a miero-
phone preamplifier. A single rotary switch

enables selection of any one of the fol-
lowing functions: (1) Phono, (2) Special,
for converting from ceramic to magnetic
cartridges, (8) Tape, and (4) Microphone.
The preamplifier has its own power supply
and operates from a 117-volt, 60-cps power
outlet. It has dual input and output jacks
which accept standard phone plugs. Two
stages of amplification are provided in
each channel. In the “special” function a
modified RIAA equalization is used to
compensate for the equalization generally
present in commercial amplifiers. Standard
RIAA equalization is provided in the
“phono” function. NARTB equalization is
provided in the “tape” function. Shure
Rrothers, Ingc,, 222 Hartrey Avenue, Bvans-
ton, Ill.nois. M-2

& Two-Way Speaker System. Designed to
give maxlmum stereo effect from a book-
shelf-type speaker system, the new Permo-
flux “Arpeggio” is a (wo-way speaker

72

system containing a piston-type woofer
and a hard-coned tweeter. A built-in cross-
over network divides the signal into ap-
propriate segments for each speaker. Fre-
quency range is 50 to 15,000 cps. Power

handling capability is 10 watts, and veoice
eoil impedance is £ ohms, The cabinets
are handsomely styled to match any decor
and are avajlable in solid walnut, linite
gray, or hrown. The enclosure s 21-in.
high, 14-in. wide, and 19-in. deep. Permo-
flux Products Company, 4101 San Fernando
Road, Glendale 4, California. M-3

& Equipment Furniture in Xit Porm.
Stereo furniture in walnut and teak, with
features round only in the most expensive
furniture, is being manufactured in Kkit
form by Sieler Design Products. Blending
contemporary design with the cost-sav-
ing advantage of the kit, the Stereo Mod-
ule units may he purchased as single
cabinets or as a complete stereo set. Con-

struction is accomplished by interlocking

mitres and wmortise joinis rather than
nails. The use¢ of this double interlock
mitre makes the finished Joint, after

gluing, the equal of the factoryv-made unit.
The partitions that divide the interior of
the cabinet are made of walnut colored
wood laminate and are mortise-fitted into
the cabinet. The mortise grooves ave ar-
ranged to permit a variety of internal
spacings. The tambour doors of the equip-
ment cabhinet roll back, disappearing in-
side the eabinet like the cover of a roll-
top desk. Sieler Design Products, EI
Cerrito, California. M-4

® Garrard Automatic Twrntable. Combin-
ing a dynamically balanced (counter-
weight adjusted) tone arm with a fully
professional turntable, the new Garrard
Type A Automatic Turntable provides all
the convenience of a changer plus the
quality of a fine turntable and arm. The
Ty¥pe A turntable platter is cast, weighted,
and polished—over-all weight being 6
pounds. The table is cast of non-ferrous
metal to avoid introducing hum pick-up
into sensitive magnetic pickupg. The tone
arm is dynamieally balanced, and is ad-
justable by means of a sliding counter-
weight. At this point the arm is in gyro-
scopi¢ balance. Tracking force is adjusted
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by means of a calibrated gauge on the
side or the arm. Utilizing the pusher-plat-
form changing mechanism exclusive with

&
AS '

ol

the Type A operates as a {ully
automatic changer when desired. Litera-
ture and specifications are available from

Garrard,

Industries
M-5

Garrard Division, British
Corp., Port Washington, N. Y.

® Now Pickup Can Track at Less Than 1
Granmi. A new stereo cartridge, model
ADC-1, that can track at less than 1 gram
has been introduced by Audio Dynamices.
Featuring extremely high lateral and
vertical compliance, 10%10-¢ em/dyne, it
is said to reduce record wear to a mini-

muny. The low {racking force ix attributed
to the fact that the dynamic mass of the
moving system is smaller than any other
cartridse now available. As a result the
resonance of the moving system is of
small magnitude and has a frequency well
above that to which the human ear is
sensitive. The stylus of the ADC-1 is
oasily replaced without special tools; the
basic design assures correct positioning.
With provision for mounting on either Y-
ineh or 7/16-inch centers it can be used
in virtually all tone arms. Sensitivity of
the ecartridge is 7 millivolts per channel
plus or minus 2 db at 1000 eps and a ve-
locity of 5.5 ecm/sec. Frequency response
s within +2 db from 10 to 20,000 cps.
Channel seéparation is 30 db from 50 to
7000 eps. Stylus tip radinsg is 0.6 mils.
Audio Dynamies, 1677 Cody Ave.,, Ridge-
wood 27, New York,. M-6

e New PM Tuner Kit. IEtched circuit de-
sign claimed to be so inherently non-criti-
cal that it can be completely aligned with-
out test equipment is a feature of the
new Dynatuner just introduced by Dy-

naco, Ine. With a sensitivity of 4 miecro-
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volts by IHEM standards (comparable
with about 1 microvolt for 20 db of quiet-
ing) this tuner should be sensitive enough
for all areas. Distortion levels are below
0.1 per cent with 100 per cont modulation;
a result of the broadband, hridge-balanced
diseriminator. A novel construction fea-
ture is the planetary drive system for
the tuning eapacitor which eliminates the
need to string dial ecords. It is claimed
that precise alignment can be accom-
plished by the user at any time, the per-
formance can be maintained at optimum.
The Dynatuner is available either as a kit
or factory wired. Literature is availahle
from Dynaco; Inc, 3912 Powelton Ave,
Philadelphia 4, Pa. mM-7

e Professional Quality Audio Mixer. A
new line of mixer amplifiers for use by
recording studios, broadcasters, and audio-
fans has just been developed by Oliver
Berliner, well-known sound systems en-
gineer. The units are called CustoMixers
because the user need only buy the spe-
cific plug-in units he needs. A feature of
both the 5-position single-channel Custo-
Mixer and the 4-position {(wo-channel

is the straight-line
volume control. Input and output imped-
ances are from 50 to 600 ohms plus high

stereophonic version

impedance. Bach output line boasts an
illuminated VU meter with provision for
stereo headphone monitoring and feed to
external power amplifiers. T'he lightweight
units contain a fused silicon-rectifier
power supply. The 5% x 19 inch panel bas
a beige finish with white lettering and
incornorates replaceable strips at each
mixer position. Ifor further details write
to UltrAudio Products, Dept. P-10, 7471
Melrose Ave.,, Los Angeles 46, California.

M-8

e Marantz 70-watt Amplfier. Providing
either 70 watts in distributed load opera-
tion, or 40 watts in triode operation, the
Marantz Model 9 power amplifier is a
highly stable unit which is exceptionally
well suited for uge with electrostatic loud-
speakers. TFeaturing instant selecion of
the 70-watt distributed load or 40-watt

triode options, the Model 9 also provides
front panel access to all controls and ad-
justments. Alsao of interest is the fact
that the bias adjustments, although ac-
cessible from the front, are concealed be-
hind a removable panel—thus keeping
them out of the line of sight of the non-
technical members of the household who
might be tempted to “adjust.”” Also lo-
cated on the front panel are a gain con-
trol which j¢ isolated by means of a
cathode follower; a subsonic filter switch:

(Continued on page 892)
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from H. H. Scott...

EASY-TO-BUILD 72 WATT
STEREO AMPLIFIER KIT
LOOKS AND PERFORMS

LIKE FACTORY- $] 4995

BUILT UNITS!

Here’s the kit that makes you a professional.
Beautifully designed, perfectly engineered, and
30 easy to wire that you can’t go wrong. In just
a few evenings you can build a professional 72
watt H, H, Scott stereo amplifier . . . one so good
it challenges factory-assembled units in both
Jooks and performance.

H. H. Scott engineers have developed exciting
new techniques to ease kit-building problems.
The Kit-Pak container unfolds to 2z self-
contained worktable. All wires are pre-cut and
pre-stripped. Parts are mounted on special
cards in the order you use them. All mechanical
parts are pre-riveted to the chassis.

Build a new H. H. Scott LK-72 for yourself.
You'll have an amplifier that meets rugged
THFM specifications . . . one that delivers suffi-
cient power to drive any speaker system . . . one
that’s professional in every sense of the word.

TECHNICAL SPECIFICATIONS: Full Power Output: 72 watls,
36 watts por channel « IHFM Power Band: extends down to 20cps
« Total Harmonic Distortion: (1ke) under 0.49% of full power « Am-
plifier Hum Level: better than 70db below full power output « Tubes:
4 — 7591 output tubes, 2 — 7199, 4 — 12AX7, 1 — SAR4 « Welght of
Oulput Transformers: 12 pounds « Amplifier fully stabfe under all
loads Including capacitive » Dimenslons In accessory case: 15% W,
5% h, 13% d. Slze and styling matches H. H. Scott tuners.
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kind

of KIT

IMPORTANT FEATURES OF THE NEW H. H. SCOTT
LK-72 COMPLETE AMPLIFIER 1. Unique Kit-Pak
container opens to a conveniant workiable, Folds up

at night like a suitcase. 2. Part-Charts — All paris
mountad in order of Installation. No sifting through
loose parts. 3. All wires pre-cut, pre-stripped to cut
assembly time. 4. Mechanical parts all pre-mounted,
Tube sockets and terminal strips riveted to chassis.
5. Easy-to-follow full color instruction book. 6. Special:
features Include: Cenler Channel Level control;
Scratch Filter; Tape Recorder Monitor; Separate
Bass and Treble on each channel; DC operated
heaters for lowest hum,

*Slightly higher west of the Rockies,

|

il .11 scoTT
H. H. SCOTT ING., DEPT. A-i2

111 POWDERMILL ROAD » MAYNARD, MASS.

Rush me complete details on your new LK-72 Com-
plete Amplifier Kit, LT-10 FM Tuner Kit, and
Custom Stereo Components for 1961.

NEMB. . avsvssvsrsrsassrsansossnssosasssnsssress
AJresS.cuvarrannnsrasaonselasessosrsanssrsnnry

BV s vanssarnsinsearessspatatlees il el adviei
Exporl; Telesco International Corp.
36 W, 40th St.,
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see why everything g
a tape recorder sh

Stereo Record 11

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 III 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 17 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 Record III js 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 7V2, 3%, or 172 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 S
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.

For further details write: Dept. A-12, WARREN J, WEISS ASSOCIATES
Sole U. S. Agents, 346 West 44th Street, New York 36, New York
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NEW LITERATURE

o HE. X. Scott, Ino. Dept. P, 111 Powder-
mill Road, Maynard, Mass. offers a new
“Guide to Custom Stereo.” Utllizing an
interesting format, this booklet is a guide
to stereo, decorating idea book, and a
catalog, all in one. The guide includes
dozens of interesting room arrangements,
along with useful decorating tips. There
is an article telling how to select stere_o
components, and what they are. There is
a section on kit bullding and another on
technical information. Information Iis
given on how to read technical specifica-
tions. The booklet Is printed on large
pages and copies are free by writing to
the company. M-11

& Amplifiey Corporation of America, 398
Broadway, New York City, N. Y. has just
released descriptive literature about a
new sories of ultra-compact tape-car-
tridge recorders. Complete specifications
and price are given for 20 different models
designed for indusitrial and home use.
Models are available with monophonic or
stereophonic record and play facilities
utilizing 1, 2, 3, or 4 tracks on standard
Y%-inch magnetic tape. Speclal uses and
technical applications are suggested. Lit-
erature is available free. B-12

@ Harvey Radle Company, 103 W. 43rd
St., New York 36, N. Y. announces the
publication of Its 1961 catalog. The 344~
page catalog is the largest in the 11-year
series of books. Included are complete
product and price information on a wide
range of electronic parts and equipment,
There‘ are comprehensive listings of prod-
ucts for Industrial use as well as for pro-
fessional audio applications. The book fea-
tures an industrial tube cross reference
28 well as a guide to military standards.
The contents are conmpletely indexed by
nroc_luct and wmanufacturer. Copies are
available at the address given above for
Industrial buyers, audjo engineers, and
other interested individuals. M-13

® Allled Radlo Corporation, 100 N. West-
ern Ave., Chicago 80, IMinois, announces
the release of i{ts Stereo Record and Tape
Catalog No. 104. Included in this catalog
are detailed listings of over 1000 of the
latest stereo records as well as 400 2-
and 4-track stereo tapes. Organized into
three sections (records, 2-track tapes, and
i-track tapes), and subdivided into cate-
gories of musie, the catalog lists classical
records and tapes alphabetically by com-
boser. Popular, jazz, and other type sof
music are listed by performing artist.
Mos@ of the major labels are listed, in-
cluding RCA Victor, London, Decea, Mer-
cury, Everest, Columbia, Audio Fidelity
Bel Canto, etc. For free copy wrlite tn’
company. M-14

o}Tog‘a Electronics Corporation, 10781 N.
nghway. 9, Cupertino, California has
made available {ts first product literature,
a. 6-page color brochurs describing the
Vega-Mike wireless microphone system
The brochure also carries specifications of
the_ complete line of Vega-Mike acces-
sSories, and [llustrates a number of sug-
gested applications for the System. Areas
of a_r)plioations are radio and TV broad-
casting, schools, meetings, and places of
worship. The brochure is available free
direct from the manufacturer. M-15

® Bell Sound Division, Thompson Ramon
‘Wooldridge Inec., b55 Marion Road, Co-
lumbus 7, Ohio Is the publisher of 2 new
booklet entitled “All About Stereo.” Ans-
werlng questions such as “What do I
need?”, “Where can I put it?”, and "How
ntuch will it cost?'' this 32-page book was
written by John Conly, music authority
and Music Editor cf Atlantic Monthly.
The book describes the advantages of
Stereo components and tells the reader
how to go about plunning for a stereo
system In his home. The book was written
lrg a style understandablae by the nontech-
nical reader. The book is offered for 25
cents to anyone who writes to the com-
pany. In addition RBell dealers will hava
copies available.
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SOUND SYSTEM

(from page 42)

amplifier tubes also increases the low-

frequency stability of the amplifier. In-
dividual bias adjustments are provided
so that the output tubes may be bal-
anced. The fact that almost all of the
nonlivear distortion in a power amplifier
comes from the driver tubes and the out-
put tnbes combined wmakes the inner
feedback loop very effective in providing
distortion reduction. The over-all loop
corrects for the residual distortion which
i1s not very high. These four amplifiers
will provide 50 watts each at less than
0.5 percent total harmonie distortion.
The hum level is less than the tube noise
and essentially not measurable. Figure
13 shows the power supply for the am-
plifier. Each amplifier has its own power
supply and may he operated indepen-
dently. The power supply is simple and
very conservatively designed. Plate
power 13 not turned on until the tubes
have warmed up and the hias supply has
come up to full voltage. This is accom-

FUSE

oo\ O
LINE PILOT é) é OuTPUT
10V, 10A
FUSE
POLARITY 110V

REVERSAL
SWITCH D_’

POWERSTAT

110V, 1A

Fig. 14. Schematic diagram of control for
regulating line voltage.

plished by means of the relays shown.
The 6X4 is operated with 5 volts on the
heater so that sufficient time delay is
provided. This low heater voltage is not
detrimentel to the tube because the cur-
rent drawn from the bias supply is not
very large. The bias supply is regulated.

Line Control

A line control is provided for the en-
tire cleetronic part of the system. The
voltage can be adjusted over a small
range avound the nominal line voltage.
The main purpose of the control is to
insure proper operation of the tape re-
corders since they are not electronically
regulated. The line control schematie is
shown in Fig. 14. This schematic is self
explanatory. z
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factory wired you wire—
$729.95 YOU SAVE
$50.00*
@ ‘r
LY X4

THAT @NEE
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#MODEL SA-40

40-watt stereo preamp-amplifier in
Kit form. Harmonic distortion, less
than 0.5% 14 controls. Hum and
noise |naudlble

MODEL SA-40—Kit ....... $ 79.95
MODEL SA 40W—Wired ...$129.95

MODEL ST-45

AM-FM SIMULCAST stereo tuner in
kit form. Sensitivity—2 av for 30
db quieting. MPX facilities.

MODEL ST-45—Kit ........ $84.95
MODEL ST-45PA — Semi-Kit, with
AM and FM tuner sections wired,
prealigned and calibrated. .$89 85
MODEL ST-45W—Wired, ahgned cal-
ibrated, ready to operale $134.585

MODEL ST-35

FM TUNER KIT. Sensitivity, 2 av
for 30 db quieting. Easily adapted
for MPX and stereo.

MODEL ST-35-—Kit ........ $59.95
MDDEL ST-35PA — Semi-Kit, tuner
section wired, prealigned. . $69.95
MODEL ST-35W~ Wired, aligned, cal-
ibrated, ready to operate , . $89.95

MODEL L-2

2-WAY, SPEAKER-SYSTEM SEMI-

KIT. 107 Jensen woofer and horn-

type tweeter Response, 45 cps to
2836 Wi t1321DeY 124 i

MUDEL L-2I.I—un(|n|shed Imch59

MDDEL L-2F—-walnut, furniture-fin-
$89.95

MODEL L-1

ULTRA-COMPACY SPEAKER SYSTEM
SEMI-KIT. Excellent sound in m{nl
mum sgace Response 50 1o 14,000
eps. 1 “0Dx Va""
MODEL L- 1l.| sanded (unhnlshed)
WA RO St s s AT} st $24.9
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a complete component speaker system in
kit form for installation in your own cabinet
or for custom installation where the very

b TG et

-+

frequency driver

Comprising the JansZen* Electrostatic mid & high

best sound is desired in minimum space.

and our Model 350 Dynamic Woafer

i

Send for literature, installation & construc-

tion data.

mounted on a19%2" by 16” panel for easy instaltation.

Neshaminy,
Pennsylvania

NESHAMINY ELECTRONIC CORP.

HAROLD LAWRENCE*

Play, Doctor, Play

“If I hear that tune once again, T'll go
out of my mind!"* This familiar ery could
have been utiered by Father trying to read
his newspaper while Junior is playing his
favorite hit record in the next room for
the ninth time; by the passenger waiting
between flights in the airline terminal,
listening to a ticket attendant whistling
the 16-bar theme of a filter cigarctte com-
mereial at regular intervals; or by the man
hearing his neighbour's child practicing
Mozart's Twrkish March and committing
the same errors with every repeat.

Played at the right time, in the right
place, and to the right person, all but the
most abrasive musical piece ¢an produce
an entirely different reaction, as when the
eighteenth-century male soprano, IMarinelli,
cured “mad” King Philip V of Spain with
a song. The curative effects of musie were
already recognized in ancient times. Plato
and Arisbotle praised its health-giving
qualities; Greeks employed music to ealm
psychotic patients; and, as far back as
1500 B.C., Egyptians preseribed eertain
melodies to induece fertility in women. The
relief and eure of seiatica, gout, and
hemorrhage were also recorded. Probably
the most famous incident of musie therapy
may be found in the Bible: “And it came
to pass, when the evil spirit from God was
upon Saul, that David took a harp, and
played with his hand; so Saul was refreshed
and was well; and the evil spirit departed
from him.”

Contemiporary interest in mental and
physical therapy through music dates baeck
to the turn of the century when physiolo-
gists gathered data on the physical effects
of music. Guiband in 1898 observed how
seales, melodies, and nmsical phrases af-
feeted breathing and blood cireulation.
Using a plethysmograph, aun instrument de-
signed to record pulse-volume and vaso-
vonslrietion, the Prenchman discovered that
subjects reacted differently to the same
test picces—un easily predictable fact. To
a well-rounded musician or concert goer,
dissonances in themselves were not upset-
ting, but they produced a clear reaction in
less musieal subjects. Guibaud also found
that there was a correlation between scales
and physiological activity: breathing and
pulse-volume increased when minor seales
were played, but returned to normal at the
sound of major seales. Agitated pieces in
fast tempi resulted in quickened pulse and
breathing, as was to be expected.

In 1929, Dr. Vincent and Dr. Thompson
pursued Guibaud’s line sbout physiclogy
and musieal knowledge. They divided their

* 26 W.9th 8., New York 11, N. Y,

WWW._akherieaniadimhiestory com

subjeets into three rough eategories: 1)
musical, 2) moderately musieal, and 3) un-
musical. Sheer volume of sound, they
learned, wrought no changes in Group 1,
buf had a decided effect on the others. On
the other hand, Group 1 followed the course
of a melodie line, reacting definitely to un-
derlying harmonie changes and to the risc
and fall the phrase, while the others re-
mained relatively unaffected. The use of
voeal musie was judged less than satisfuc-
tory sinee the subject might be stimulated
by the words rather than by the music
alone. All scientists agreed that those who
are indifferent to music fail to react with
sufficient intensity to make their tests
worth while. The “Memoirs of Hector Rer-
lioz indicate that the French ecomposer
would have been a fascinating subject for
the physiolgists: “Musie causes a strange
commotion of my eciveulation; my heart
beats violently; tears usually announce the
end of the paroxysm and are sometimes
followed by muscular trembling, shaking
of the limbs, swelling of the feet and
hands . . . I see no more; I searcely hear;
giddimess and almost fainting follow.”

While the tests of Guibaud and others
are instruetive to physiologists and doe-
tors, it is doubtful that they impart any-
thing new to the professional musician or
to the musically sensitive layman; to whom
the effects of piteh, harmony, rhythm, mel-
ody, volume of sound, and instrumentation
are well known. In fact, the language of
composers and performing musicians in-
cludes expressions which are close, if not
identical to those found in the laboratory
reports. In his book, “Harmonie Practice,”
the American composer, Roger Sessions,
wrote: “The principle of temsion and re-
laxation is perhaps the most important
single principle of musical rhythm, and its
bearing on all questions of musical expres-
sion and interpretation cannot be over-esti-
mated.” This is the principle that is so
relentlessly nsed by composers of TV com-
mercials, The next time yon are caught
watching a commereial, pay partieular at-
tention to the music accompanying the pic-
ture of Brand X; it will probably be in a
minor key, contain clashing discords, and
move along either at a snail's pace or in
hysterical fashion. But, at the appearance
of the sponsor's own produet, note how the
harmonies clear up, the key changes to
major, and the tempo becomes relaxed and
regular. Perhaps the best example of
music translated into physical energy is
to be observed on the ballet stage.

The physiologists nevertheless focused
atfention on the interrelationship of musie
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aml medicine and may have helped to bring
about the extraordinary growth of music
therapy during the past decade. Music to-
day has found its way into clinies, dental
offices, convalescent homes, hospital wards,
and even the opevating voom. It performs
the role of an anodyne, a speech corrective,
a shock remedy, and a sedative.

Many dentists now provide their patients
with high-fidelity earphones with which to
listen to stereo recordings while their teeth
are being drilled. An Atlanta dentist re-
cently estimated that, sinee he installed a
musi¢ system into lus office, he noted a
fifty 1)(1 cent drop in the use of anesthetics.
A surgeon from the same ecity brought a
tape recorder into the operating room.
“About half my patients have plastic sur-
gery under local anesthesia,” he said to
Kathevine Barnwell of the 4dtlante Journal
and Constitulion magazine, “For them the
music i very calming. A patient is more
relaxed when he'’s listening to soft mood
musie. If we begin to play something loud
and bouney, the patients begin to get tense
and jittery. . . . The operating tenm as well
as the patients enjoy musie during surgery.
Sometimes doetors in the next operating
room ask me to turn up the volume so that
they can hear it, too!” Three of the num-
bers on the surgeons’ “Hit Parade’ are
Brahms’ Lullaby, Mendelssohn’s On Wings
of Song, and the second movement (“By
the Brook”) of Beethoven's Pastoral Sym-
phony. Miss Barnwell reports that about
150 physicians and dentists in the Atlanta
area have piped-in music in their offices,
and one hospital (Grady Hospital) funnels
music to all parts of the building.

The sedative aspeets of music are
dwarfed in importance, lhowever, by its
healing qualities. In the treatment of psy-
chological disturbances, for example, musie
has become a vital adjunct to medieine,
Proof of its beneficial effeet is the fact that

it has often replaced sedatives, as Burris- |

Meyer and Cardinell noted in a series of
tests they conducted in 1946. Isolating two
wards of psychoneurotic patients, they in-
troduced musi¢c into omne only. In Dboth
wards, sleeping drugs had been given to
the patients every night. After a short
period of time, the amount of sedatives
used in the “music ward” decreased, while
remaining constant in the other. Further-
more,
the fact that music can beeome a positive
force in re-establishing a patient’s rapport
with society. A Californja music therapist,
Margaret Tilly, deseribed music as a lan-
guage whieh can be understood by patients
on the level of the unconscious. To psy-
chotics, whose lives take place in a world
of unreality, this is often the only method
of approach. Unlike words, the language of
musi¢c is not subject to the kind of am-
biguity that can, at any point, upset the
most carefully construeted relationship be-
tween physician and patient.

Note to musie therapists—it would be
most enlighteing to compare the effects on
mental patients of live vs. recorded music.
Would the former have a greater impact
on the subject, or would the addition of a
performing musician be a disturbing ele-
ment ? Z
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. first truly reliable method
for checking stylus wear!

1

i e ¢ 0L

B =1

NEW ROBINS ‘SYL-A-SCOPE

...in most record players no need to remove the stylus from
the cartridge or the cartridge from the arm... ONLY $6.75 list

In seconds, the Robins SYL-A-SCOPE provides a magnified, illuminated image
showing the detailed contour of your stylus . .. and, in most record changers and
turntables you don’t have to remove the stylus from the cartvidge, or the car-
tridge from the arm. This precision instrument, based on the same principle as
optical equipment used by industry for small parts quality control, is now avail-
able to every record collector—high fidelity enthusiast—to anyone who wants to
protect their treasured records and retain the high standard of performance of
their hi-fi system. The cost of this protection is about equal to a stereo record
,album—only §$6.75!

Here’s how simply it works. Place the tone arm on the rest bar with the stylus ih
the aperture provided, switch the SYL-A-SCOPE on and, instantly there's a
cleay, magnified picture of the stylus on the illuminated screen for easy, rapid
examination. Detecting flaws and ‘weay’ is as easy as checking a test pattern on
a TV sereen.

TWO MODELS — THE ULTIMATE IN DETECTING STYLUS WEAR

Model SG-33 the “‘Audiophile”—Portable, hattery-operated unit provides a clear, sharp
image on its large illuminated screen. It's a must for every audiophile, record collector
and phono owner. List (less batteries) $6.75

Model SG-66, the '‘Professional’—Compact unit
with line cord operates on 110 volts AC. Provides
a clear sharp image on its large illuminated
screen. A precision optical tool ideal for use in
recording studios, broadeast stations, by advanced
audiophiles and at the bench for service-techni-
cians. Can also be used for small part inspection
in industry. List $19.95

See the New Robins Syl-A-Scope at hi-fi dealers today. Write
for new 1961 catalog of rccord and tape care accessories.

ROBINS INDUSTRIES
36-27 Prince St., Flushing 54, New York
Export: Telesco Int'l, New York 16, N. Y.
Canada: €. S. Gould Sales, Montreal 1, Quebec

“Patenty pending
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JAILL

(from page 71)

from amoug the numerous offers coming her
way.

The medium of stereo i3 also am aid in the
fashioning of a program that would overrun
the dimensions of an ordinary night club
floor. Her native Xosn tongue is heard on &
humorous tale of a warrior's defeat, wedding
and love songs. Some dialect peculiarities are
carried over into English, adding to the quaint
appeal of House Of The Rising Sun, a calypso
about a naughty flea, and a satiric commen-
tary of Austrian origin called One More Dance.
Perry Lopez accompanies on guitar, and the
Chad Mitchell trio takes part in a Zulu song
about a lon hunt. Unmatched anywhere is the
sensitive artistry of her voice when unfolding
a lullaby, and few will forget having experi-
enced it.

Jimmie Driftwood: Tall Tales In Song

RCA Victor LSP2228
The Kingston Trio: The Last Month Of The
Year Capitol 5T1446

Folksongs that reflect Yuletide sentiments
or tell of legendary figures are adapted and
restored on these enjoyable nlbums. Jimmie
Driftwood, a wholly authentic ginger and com-
poser, dips Into his songbag for stories of
fabled characters less widely heralded than
Paul Bunyan, Johnny Appleseed, or John
Henry. Playing his own accompauniment on
the picking bow, guitar or banjo, the bard of
the Ozarks creates Big River Man a composite
portrait of Mississippl River steam boat cap-
talns, Banjer Pickin’ XAan, whose music
brought the angels down from heaven, and
Big John Davecy, a jumper of mountains whose
dancing feet made thousands of Iakes. Not
all his heroes are human and the capture of
the world's largest fish is related on St, Bren-
duw’s Isle while the deeds of a horse named
Old Teddy are told on Battle Of San Juan
Hill, and T'ennesseec Stud’s son is celebrated
on Big Horse, But Driftwood, even after con-
sulting Alan Lomax, has yet to decide upon
the real meaning of He Had A Lonp Chain
On. Listen and learn why Lomax calls it one
of the greatest songs he ever heard.

The youths of the Kingston Trio are rela-
tively restrained when it comes to Christmas
and carol sweetly on Bye Bye Thou Little
Tiny Child, AN Through The Night, and
Goodninght My Baby. Once the presents are
unwrapped, however, a bouzouki discovered
under the tree is trled out Immediately on
the lusty Sommerset Gloucestershire Wassail,
Other gifts received fnclude The Weavers own
arrangement of We Wish You A Merry Christ-
mas, while the {itle tune was sent along by
Alan Lomax.

Peggy Lee: Christmas Carousel
Capitol ST1423
Nat King Cole: The Magic Of Christmas
Capitol SW1444

Two of the brightest stars in the Capitol
firmament are singled out to light up the tree
at Christmas. Pcggy Lec adds five new songs
of her own to the decorations, assisted by the
festive voices of a children's choir. Other re-
cent efforts at swelling the list of hollday
music are Jule Styne's Christmas Waltz, Mel
Torme’s Christmas Song, and Alfred Burt’s
Star Carol. All the new songs and youthful
voices make it seem centuries ago that Irving
Berlin wrote the concluding White Christ-
mas, The plump and joylful fellow leading
lively strings and woodwinds from behind a
white beard is Billy May.

Nat Cole treats time-tested hymns and cax-
olg with due rexpect and reverence, program-
nming such old favorites as I Saw Thrce Ships,
Away In A Manger, end The First Noel.
Everyone who enjoyed hig LP of spirltuals
will find equal rewards on this companion vol-
wme. Varfons supporting groups include a
forty-plece orchestra, a complement of twenty-
seven strings, and a large choir. Not all is
pomp and circumstance, however, as geparate
male and female choruses are heard a capella.
Directed by Ralph Carmichael, the whole as-
semblage provides a glorious stereo panorama.
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MONO

Pee Wee Russell: Swingin’ With Pee Wee
Prestige/Swingville 2008

Listening to Pee Wee Russell is like watch-
Ing a World Series. The eclarinetist mixes
curves with fast balls in bewildering array,
ulways wipes the slate ¢lean 8o each tune be-
comes a4 new experience, and is apt to make
the unexpected happen at any moment. At
the age of fifty-five, he bears the same craggy
physiognomy as Casey Stengel and is equally
voluble. He iz as unlque a figure in jazz as
Casey Is in baseball. Let’s hope his contract
ig good for another ffteen years.

All that he asks of life {3 adequate solo
space and no one on the base path to inter-
fere with his progress, As there are no weighty
ensembles to carry this tlme, he picks his own
pace and varies it at will. The only other
front runner is Buck Clayton, who deserves
equal billing except that he made the line-up
on waivers from Columbia. After his chorex
on Wrap Your Troubles in Dreams, and What
Can I Say Deer, Clayton finda time to remove
mute from trumpet and wave his partner on.
They make a formidable team on two original
blues bronght in by Russell.

Tommy Flanagan, a comparative rookie in !

these surroundings turns out to be the year’s
most promising planist, following in Fats
Waller’'s footsteps on Luli’s Back In Town.
Russell 1s especially relaxed and lyrical on
The Very Thought 0f You, and I Would Do
Mozt Anything For You. Wendell Marshall,
bass, and drummer Osie Johnson complete the
quintet.

Horace Silver: Horace-Scope
Blue Note 4042
Horace Silver: Silver’s Blue

Epic LA16005

At least one originnl Forace Silver com-
position on each of his recent albums has rap-
idly become a jazz standard to be adopted and
played regularly by other groups. Thig is bet-
ter than par for the course, and he frequently
fmproves upon his score, Two new works in
the present collection seem destined to sur-
vive the snows of winter, One is Me¢ And My
Baby, a happy, pulsating blues that swings
at medium tempo. Characteristic of the pian-
ist’s best work, it calls out for the altentions
of a lyricist. The other is a tricky Latin tune
with puzzling changes and a mambo beat
called Where You At? The balance of the
quintet asked Silver the question often during
rehearsals, Once George Shearing hears it, he
should put conga drummer Armando Perazza
to work on the complex rhythms and make
it into a real showpiece, While still in high
schoo), Silver wrote Yeah, and the title tune,
recorded both with a trio on his first album,
and now glves them full-dress treatment. An-
other revival Is Nica’s Dream, while tenor-
saxist Junior Cook walks unhurriedly through
Strolliy’, Blue Mitehell, trumpet, helps out on
Don Newey's Without You. Gene Taylor plays
bass, and a new drummer is introduced in Roy
Brooks.

Now that Silver limits himself to two al-
bums a year, Iipic is reissuing one of his first
quintet dates, bold about four years ago. Mis
teammuates at the time were Donald Byrd,
Hank Mobley, Doug Watklng, and Art Tuylor.
Silver also no longer records popular tunes
(unless they are done secretly and salted away
for the future), but the older LP lists I’l
Know, Night Has A Thousand Eyes, and How
Long Has This Been Going On?

Claude Hopkins: Yes Indeed|
Prestige/Swingville 2009

In the days when movie palaces could sup-
port stage shows and big swing bands were in
demand to head the bill, Claude Hopkius sat
in the spotlight and tossed off tuneful piano
choruseg that were assured crowd pleasers. He
organized his first band in 1927 and was a
guccessful leader until a decade ago. The same
showy style was featured on most of his early
recordings and his full powers as a jazz pian-
ist were rarely disclosed. Working of late with
varlous small units at the Metropole and other
spots in the New York area, he was by-passed
by record companies until this LP placed him
at the helm once again.

AUDIO e DECEMBER, 1960

Ali Tandberg units feafure 17 IPS. .. "The professional’s speed of the future.”

Tandberg Series 6+ Stereo Tape Deck

The breathtaking performance
and brilliant versatility of this
remarkable instrument can be
matched only by pride of own-
ership. From every aspect . .. de-

sign, engineering and styling...

¢ 3 separate heads for record, playback,
orase. (.00052" recording head gap:
00012 playback head gap.)

e Self-demagnetiting circuit; Pabst Hy-
steresis motor.

® 4 track stereo or monaural record;
built-in remote control.

® Sound-on-Sound simultaneocus
and playback.

record

it is the stereo tape deck de-
manded by the eritical user for
incorporation into existing Hi-Fi
systems. Review the major fea-
tures. Hear, see, try it. The re-
sults will be more than convinc-
ng.

* Direct monitor from signal source or
active recording.

¢ High and low level input; wide range
of frequency response.

o Silent pause, start-stop, control; push
button operation.

o Digital counter; dual pulsating record-

ing level indicator,

Remote control switch available.

“‘Tandberg OF AMERICA, INC.., 8 THIRD AVENUE. PELHAM. NEW YORK
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Here s great news

The Sensational Bozak
B-800 FULL-RANGE SPEAKER

(PATENT PENDING)

is yours for only +45.001*

An 8-inch speaker of unique design, the B-800 provides unbelievably
fine music and voice reproduccion over a frequency range of 50 to
15000 cycles! Its clean bass, detailed midrange, and smooth highs
combine to give exceptional transient response and remarkably satis-
fying tone. It works beaucifully from a small, infinite-baffle bookshelf
enclosure, or can be mounted flush in an ordinary interior wall.

You'll be proud to own the B-800! Now, at last, you can extend your
music system to other parts of your home — bring Bozak musical
sound to den, playroom, kitchen, bedrooms—ac a truly moder-
ate cost!

and,

THE BOZAK B-801
SPEAKER SYSTEM

a B-800 Full-Range Speaker
Mounted in a Handsome,
Well-Built Enclosure

is only $89.501*

Your chance to own a Bozak Speaker System! Thousands who heard
this instrument at the New York and other High Fidelity Shows
were delighted with its musical quality and amazed at its price!
You'll agree that it's the biggest bargain ever in really fine sound!

Consistent with the Bozak principle of pro-
viding for systematic growth, your B-801 can
achieve a broader dispersion of highs through
the addition of a Bozak B-200X Dual
Tweeter. An opening is provided for verti-
cal or horizontal mounting of the B-200X,
as shown in the adjacent photo of the enclo-
sure with grille cloth removed.

Hear this great
new speaker soon at a
Bozak Franchised Dealer!

"SLIGHTLY HIGHER IN SOUTH AND WEST.

DARIEN, CONN.

THE VERY BEST IN MUSIC

WWW- askhrerieaniadimhistory com

A gquintet se(ting is used to introduce Hop-
kins to a new audience, allowlng complete jus-
tice to be done to his fine talents as an ac-
companist and ensemble pianist for the first
time on records. He lends a comforting volce
to the lament of Buddy Tate’s tenor sax on
Empty Bed Blues, and gives firm support to
Emmett Berry's trumpeted shout on Yes, In-
deed! The jubilant gospel spirit of the time-
tested Sy Oliver tune should be enough to
convince anyone that the newest thing about
current soul music is the publicist’s copy.

Listeners who remember the Hopkins of old
will find his knaeck for drawing out the best in
a melody is unimpaired, Due to the ample solo
space allotted, he no longer feels obliged to
cram all his ideas into one or two choruses
and relaxea thoroughly on Willow Weep For
Me, and Morning Glory. Onece a clever stylist
at best, Hopkins emerges here as a seasoned
veteran in his prime and eontributes the erisp
original, Iz 7t S0? Wendell Marshall, bass, and
drummer Ogic Johnson show that they have
absorbed, both In theory and practice, the
axioms of Ellington's It Don’t Mean A Thing.

Gerry Mulligan: The Genius Of Gerry
Mulligan Pacific Jozz PJ8

Now that Gerry Mulligan is touring with a
concert band, the time is right to trace the
recorded history of varlous quartets whieh the
eminent baritone gaxist headed during the last
eight years, Illeven numbers not available on
LP are taken from the vaults and placed in
sequence to mark the high points of his career
in this ready package. Many first see the light
of day, and the leader also is heard vocalizing
a capella as part of a trio behind Chet Bak-
er’s trumpet, or as a blues pianist at Boston's
Storyville in 1955, The concluding episode
finds Annie Ross declaring The Lady’s In Love
With You, The quartet's first date resulfed in
Get Happy, and pays tribute to the engineer-
ing abilities of Richard Bock, who recorded
the group at Phil Turetsky's bungalow with
an Ampex and one RCA 44-B microphone.
Along with Bernie’s Tune, from another 1952
session at the same location, it remains no-
table today lor good Balance, while the sonnd
{s benefited further by improved mastering
techniques.

Coleman Hawkins All Stars, featuring
Joe Thomas & Vic Dickenson
Prestige/Swingville 2005

Although Coleman Hawkins wields his tenor
sax with acenstomed aplomb on ballads, blues,
and swingers to head the sextet, much of the
interest on this date centers on two lesser
luminaries. One is battle-scarred Joe Thomas,
veteran of many 4 trompet war since working
with Cecil Scott in 1928, whose representation
on LP ix woefully thin. So much so that his
work often sounds a trifle rusty and he never
hit his stride during a rceent appearance on
Atlantic. Two long blues give him a chance to
settle down this time and healthy samples of
his true capabilities ave heard on Jerry Valen-
tine’s Cool Blue, and the ad-lily Some Siretch-
ing. One of the reasons why Thomas seldom
does his best work in a studio is that few re-
cording directors take the trouble to handle
him properly. In spite of his real affinity for
a foot-dragging pace, cven in 1his instance
both blues are medinm-tempo. When so0 few
of today’s trumpet players are able to cope
with a genuine slow blues, Thomas might sur-
prise the lot if let loose on a tune as tooth-
some and chewy as Alex Hill's Song Of The
Plow, a collector’s item which he recorded
twenty-five years ago.

The other matter that merits consideration
is the inclusion of Tommy Flanagan, who
seems to be Prestige’s choive of a pianist to
follow on the heels of Ray Bryant. This means
the young Detroiter will be thrown in with
(raditional and mainstream musiciang as well
as the modernists who are his usual associatoes.
If his style consequently bhecomes more per-
sonal and increases in scope, the process should
be well worth watching., For a starter, he fits
right in rhythmically with Wendell Marshall,
bass, and drommer Ogie Johnson. Hawkins
rhapsodizes on You Rlew Out The Flame, and
I’'m Beginning To Sce The Light. Trombonist
Vie Dickenson growls convineingly as he
pounces on Johnson's More Bounce 1o The
Vonce. x
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RECORDS

(from page 67)

fumiliar voice suddenly younger, lighter, more
buoyant. This great poet-speaker is truly the
phonograph's most distinguished ghost—Ifo.
his enormous vocal reputation has come gince
his untimely death.

F.D.R. Speaks (Authorized edition of
Speeches, 1933-1945, ed. Henry Steele
Commager). Washington WFDR (6)

This has been a long time in coming, but it
was as inevitable as Collected Shakespeare,
the Bach Geselleschaft and perhaps Twenty
Five Years of Mult and Jeff, The stuff hax
been lying around here snd there for ages:
now it is brought together and published,
About time,

I've only listened to two of these memorable
twelve LP sides and 1 am already shaken—so
dramatically do these complete speeches (not
excerpts) take me back in person to the well-
remembered and easily forgotten days. With
that pioneer mike tecbnique that he possessed
so compellingly, the firgt President to reach
out to people person-to-person via radio's liv-
ingroom intimacy, FDR is positively uncanny
in these full-length recitals of policy and
presidential comment, on g0 many occasions,
This is indeed a speaking Image, ranging over
the dozen years from the high-pitched TFirst
Inaugural, on that day of pouring rain (you
can still hear it splaghing), throvgh the first
nf all the fireside chats—what an astonish-
ingly simple and effective new medium !—to
the low-pitched and weary Yalta report and,
post mortem, the undelivered Jeflerson Day
speech of 1945, here read by FDR, Jr.

To say that these speecheg are important
far beyond any political izgue is merely to

vinphasize, of course, that they are full of
polities, But, listening to this incredibly
nlive voice, you’ll be struck with awe that,
after all, thig is already history itself, a
ghost sound from another age speaking words
or unintended application to our distant time,
g0 near and yet already so far.

Aside from superb mike technique and de-
livery, I'd credit 'DR with one potent speech
weapon we've lately ahandoned—the positive
use of the negative, This man was always
ready to talk about things not yet perfect. He
didn't “admit” imperfection—he stated it
right out lond, again and again. He flaunted
it, triumphantly.

Yon don't have to agree with what he says
in order to apreciate the stunning impact of
thig simple technique of argument, this means
of communication in words and ideas. We
could use a lot of it today, with our eternal
betters and bests and totally-completely-new
supersuperlatives. FDR, at least, understood
that there can’t be “ulore of anything what-
soever without “less” of something else! The
wiay to be pogitive, he knew (and we don't)
is to accentuate the negative—positively.

LOOKING HERE AND THERE . . .

Carols for Christmas. FEileen

Orch., Chorus Luther Henderson.

Columbia MS 6165 stereo

(mono: ML 5565)

An Eileen Farrell Song Recital (Schubert,

Brahms, Debussy, Poulenc). With G. Trov-

illo, pf. Columbia MS 6151 stereo

(mono: ML 5484)

Eileen Farrell Puccini Arias. With Colum-
bia Symphony, Rudolf.

Columbia MS 6150 stereo

(mono: ML 5483)

‘I'here's one disc migsing In this panoply of

I'arrell—it wasn’t sent to me because iU’s a
pops record. The genial, plump, round-faced

Farrell

THE MOST
SOUGHT-AFTER
STEREO

RECORDING..

STERE-O

WESTMINSTER

LIMITED
EDITION
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NOT FOR SALE

Mrs. Robert Reagun (her married name) can
sing any old thing, and often does; she's out
with a night club blues record now, to beat
Helen Traubel herself.

The Farrell pergonality is comfortable and
family-style. She's no Callas. Her gorgeous
and opulent voice is very American in fts
color, her diction has that serviceable quality
that suits almost any language that bhappens
along and her singing style is the same in
flexibility.

The penalty for all this, as I hear it, is a
lack of real vocal character. She has one,
decidely, and it shows up lLest in the Puccini,
where her big, wide-open singing is wonder-
folly easy and fully dramatic. In the song
recital ghe is, I feel, out of ber best element—
particularly in the German songs. To be stre,
her German and ler Trench styles are ount-
wardly authentic enough. But hers is a big
voice, a big frame, a too-broad personality for
the intense and subtle intimaey of the lied, not
to mention the French song. Good—very good.
But others more speclalized in their approach
c¢an do more.

As for the Xmas carols—pure sweet corn,
very sweet and very corny. Harps harping.
angels singing, the big Farrell voice as pure
as a2 lamb. But, really, sbhe’s no lamb of this
sort though she can sing rings around most
of the other Christmas lambkins—even Bing
Crosby. This one is for the millions. and God
bless ’em for a merry Xmas.

Janacek,
Pro Musica

Piano Concertos—Honegger,

Stravinsky. Walter Klein;

Orch, Vienna, Hollreiser.
Vox STPL 510.840 stereo

Three interesting and amusing short piano
concertos from the mid-Twentiez on this im-
ported dise, two of them af real importance.
All three are from that snazzy, brassy, nose-
thumbing time when the musical revolution
against elegance was in full sway. All of
them sound more wistful than shocking to us
today—we’ve come a long distance.

The Jauacek piece is the most selfcon-

"“The Orchestra ... The Instruments’ No. LS661

The most ambitious, musically sound, entertaining and informative
privately commissioned recording to date. It shows how each instru-
ment (and instrumental choir] emanates from the orchestra in the
correct spatial relation to all other instruments. Conceived and super-
vised by Dr. Kurt List, winner of the Grand Prix du Disque, for West-
minster. Vienna State Opera Orchestra. Includes works of Cimarosa,
Debussy, Dittersdorf, Handel, Haydn, Lalo, Mozart, Rachmaninoff,
Respighi, Rimski-Korsakov, Tchaikovsky, Wagner, Weber. No one

products listed below:

RE

(M232 $29.95%; M236 $31.95*).

‘Audroph;le net

SHure BroTHERs, INc.
222 Hartrey Ave., Evanston, Il

Offer limited. Full details at high fidelity dealers.

WWW-amercaaradieoRietery com

can buy this record—it is yours only with the purchase of the Shure

Only Shure would commission such a technically demanding record—
for they know full well that Shure Stereo Dynetic Phono Cartridges
are equal to its incredible range and stereo channel separation require-
ments. They are the lowest cost, yet most critical components in
quality stereo. They are completely accurate and honest
throughout the entire audible sound spectrum.

e rrdl gift to you when you buy the one indispen-v
sable accouterment to perfecf sound re-creation

You receive the Westminster/Shure disc at no charge with the purchase
of a Shure Professional Cartridge (M3D $45.00%; M3D with N21D
stylus. $47.25%), Custom Cartridge (M7D $24.00*; M7D with N2ID
stylus $36.75%), Shure Integrated Tone Arm and Cartridge (M212,
M216 $89.50%) or Professional Tone Arm
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® Input Transfomers

® Transformers for Transistor Circuits

@® Ovutput Transformers

TRANS-
FORMERS

® Power Transformers
® Choke Coils

SANSUI ELECTRIC .CO., LTD.

460, 1zumi-cho, Suginami-ku, Tokyo, Japan

N\
N\

RADIO \
MAGAZINES, INC. \

Dept. 2

Post Office Box 629
Mineola, New York

1 am enclosing my remitlance for $10.00 \
Send my copy of
SOUND in the THEATRE postpaid.

(No C.0.D., all books sent postpaid in U.S.A.\
and possessions, Caneda, and Mexico.
Add 50c for Foreign orders.)

\ciﬁc problems. From these problems are de-

The First Book of its Kind—No Other Like lt!
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,
musician, speaker, etc.) and the audience are
present together. The book develops the re-
quirements for electronic sound control from
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 electronic sound control
are described and illustrated in thirty-two spe-

N

N\

Address

Qry

Tone —__ Slate

rived sysiems and equipment 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-
formances — Operation and maintenance: of
sound control equipment.

THE AUTHORS

During the past thirty years, the authors have developed
the techniques of sound control in opera, open-air amphi-
theatres, theatres on Broadway, theatres on-the-road and
off-Braadway, in concert halls and night clubs, in Holly-
wood and in the laboratory. Some of their techniques are
used in broadcast and recording a5 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 psychelogical screening.

An invaluable reference —an in-
dispensabile’guide for anyone
working in the theatre—a com-
plete technological thesaurus for
the engineer, architect, designer.
technician, student, and teacher
concerned with the reinforcement
ol sound and speech.

sciously revolutionary and also the emptlest.
A large amount of brassy, twangy, blatty noise
covers up a very slim budget of ldeas. How-
aver, it doesn’t last long, which is a preper
saving grace. Honegger’s more docile, more
humorous little plece {s another story alto-
gether. It’s really a charming work, serious
and yet full of twinkling and gentle humor
under the blats and wooos and the gentle
touches of jazz. It could
favorite party piece.

Stravinsky, as bafite his high status, takes
up al! of one side here. His concerto is also of
the blatty, bumpy sort but this was n vers
gerlous experiment, evéen a bit ponderous in
its consciously dissonant revival of the spirit
of Bach. It’s a very good piece but pot exactly
a grateful one in the listening, Few really
important innovation works are, and this was
the beginning of much of later significance
fn the musical world.

Vox’s Viennese recording. out of France, s
beautifully taken down and imaginatively
played throughout. The sound is big, live.
massive, the piano realistic. Mr. Klein shows
a strong leading personality at his keyboard
and Herr Hollrelser whips up the sometimes-
lethargic Viennese (the last harborers of old-
time elegance) into a really convineing dis-
play of high-Twentles style. Nice cover by
Chagall, notes in French and English for the
international market.

become anybody's

Brahms: Piano Sonata in F Minor, Op. 5;
Intermezzo, Op. 116, No. 6; Romance,
Op. 118, No. 5. Artur Rubenstein.

RCA Victor LSC 2459 stereo

It’s strange to hear the veteran Rublnstein
play this brashly youthful monument to the
extuberant spirit of the voung Brahms and I
wonder a bit whether eny pianistic veteran
ean do it rull justice—the piece is so blatantly
loud, 8o youthfully long, so reckless, so out-
rageously uneconomieal! Brahms learned bet-
ter, later, but he was, after all, the sane
musician who later wrote quiet music that
sits graterully beneath the fingers and makes
more effect in sound than it does on paper;
Rubinstein can at least, recognize the strong
signs of coming maturity in this early Brahing
and his playing is, shall I say, tolerant of the
youthful exuberance, if mot wholly with it

Perhaps it was the recording director’s
iden, (to fill up space), but the inclusion of
two quiet late-Brahms piano pieces at the end
of the record makes a striking bit of contrast
in the listening, pointing up the character of
the sonata {tself most effectively. Good idea.

Schubert: Piano Sonata in D, Opus 53.
Sviatoslav Richier. Monitor MC 2043

This legding Russian pianist has been sur-
veyed on dlscs for several years vie Monitor's
pipeline into the Soviet—mnow he has arrived
in person and Is suddenly famous. As 8o
often happens, hiz fame began over here with
his recordings. This one, and another Schu-
bert dise (the A Minor Sonata, MC 2027)
show one aspect of the Richter piano per-
sonallty, in case you're curious after all the
hoopla attendant on his American tour.
Monitor's mono piano records are top quality
in sound and pressed on very silent plastic,
80 have no qualms about Richter-via-LP.

He's a top pilanist and no doubt about it;
but he is characteristically Russian, as of
this generation. His Sehubert sliows most in-
terestingly what appears often in Russian
interpretations of Romantle Western mugic—
a curiously old fashioned poetic delicacy, an
eloquence in expression, that smacks to our
ears of bygone music-making, back in the
early days of the century. There is an ab-
sence of the bard, steely quality we often
prefer in our musical portrayals; tliere s
much rubato—poetic unevenness in the
rhythm—swhere we tend towards rigid, driv-
ing tempf. Both extremes can, of course pro-
duce fine musiecal expression, given a fine
artlst. But the difference s striking, never-
theless,

In the Richter Schubert, this “keyboard
poetry” is somewhat at a disadvantage, The
absence of severity, even in the londest por-
tions, the continuous rubato effects, make the
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notoriously diffuse Schubert sonata form dif-
ficult to follow over Its long length. though
detafls are lovely. Schubert, of all the Ro-
manties, can take a bit of drive, can earry
a strong “beat” to advantage. He needs
granite shaping; he is always incipiently in
march time.

I found that I frequently lost track of the
sonula’s continuity in this reading. It's partly
Schubert’s fault, but also partly Richter’s.

In muoch other Romanti¢ musie, Richter and
hiz like are superb. where we often flounder.
In Schumann, for example, the Russian ap-
proacli offers fruitful listening, as well as in
Brahms, Tehaikowsky, even César Franck.
Richter has recorded these composers, too.

TAPE GUIDE

(from page 35)

machines will exist for a long time fo
come. . . . As regards the tape changer,
it has been demonstrated and unques-
tionably will reach the state of perfec-
tion in the not too distant future.”

“Wae feel that the open reel deck will
remain the media and the favorite of the
more serious recordist. This because of
the fact that tapes are more easily edited
on open reels and becanse performance
is more than a little better on the aver-
age open reel machine than on the aver-
age cartridge machine. It wonld appear
that the standard reel-to-reel deck will
remain equivalent to the transeription
table in the record player field. The tape
changer or the eartridge machine is more
in the same category as the automatic
changer.”

“ .. we believe that open reel is the
medium for the immediate future. There
i8 a certain feeling, however, that car-
tridge machines are easier to use, which
of course will give impetus to the latter
type.”

The strongest leaning to the cartridge
player was expressed as follows. “The
general quality of performance, the ad-
vantages of tape, and the unusnal han-
dling easc of the tape cartridge system
has proven itself quite suitable for music
reproduction in the home. If tape repro-
duction is ever to become popular with
the mass market, it will be with the tape
cartridge system.”

Turning to changes of the evolution-
ary sort, the respondents stated their ex-
pectations of further inroads on noise,
despite the fact that the better machines
are already very good in this respect; of
continued reduction in distortion; of
continued extension of treble response
at the slower speeds; and of further re-
duction in wow and flutter.

There was indication that the use of
transistors is about to become substan-
tial. One manufacturer stated, “The use
of transistors in tape recording will, T
believe, increase greatly in the forthcom-
ing months. (My company) has done a
considerable amount of work in this di-
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Latest issue of

TUNG-SOL TIPS

tells you what you should know about

DC POWER SUPPLIES

|  BAsIC
LINE-=>{ POWER SUPPLY

i S AMPLIFIER
REFERENCE il

PICTURED above is a block diagram of an electronically
regulated power supply. It’s the subject of the latest issue
of Tung-Sol’s monthly series for the industrial serviceman,
Tung-Sol Tips. And it’s must reading if you’re going to deliver
fast and efficient trouble shooting service to your customers.

You get a big, broad analysis of how each of these elements
contribute to the overall performance of these power supplies.
Therel's a thorough discussion of one of the most critical
elements in the power supply, namely the regulator . .. with
lucid illustrations and explanations of several common (and
not so common) regulating devices in use today ... PLUS a
ready-to-use, problem-solving series regulator trouble shoot-
ing guide that will prove a big help to you in your work.

Then, to top things off: a lengthy description of how de-
signers design regulated power supplies. Right in this issue,
the author takes you through a step-by-step analysis of
designing procedures. You actually design a power supply
with him. He shows you how circuit elements are selected
through graphical means. He explains why particular tubes
are suited for the design. And finally, to cap it all, you get a
complete circuit diagram of the finished design . . . a tried
and tested regulated dc power supply that delivers a 250 volt
output at 50 to 250 mA.

So, don’t miss out on this really important issue. It’s yours
merely for the asking. Just drop in to see your Tung-Sol dis-
tributoy. He'll be glad to place your name on the mailing list.
Or else write directly to us and start getting your issues of
Tips immediately. Tung-Sol Electric Inc.,, Newark 4, N. J.

& TUNG-SOL

SALES OFFICES: ATLANTA, GA.; COLUMBUS, OHIO; CULVER CITY, CALIF.; DALLAS, TEXAS; DENVER,
COLO.; DETROIT, MICH.; IRVINGTON, N.J.; MELROSE PARK, ILL.i NEWARK, N. J.; PHILADELPHIA, PA,}

SEAYTLE, WASH., CANADA: TORONTO, ONT.

WWW-amernacarradieoRietery. com
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rection and we are now offering compo-
nents such as bias oscillator coils, heads,
power transformers, and schematic dia-
grams for a complete NAB type tran-
sistorized preamplifier with separate
record and playback. This, of course, in-
cludes a push-pull transistorized bias-
crase oscillator.”

Another stated, “Transistorization will
certainly reduce size, weight, and even-
tnally cost.”

On the other hand, a manufacturer
expressed the opinion that “At this time,
the advantage of transistors is only space
savings.”

One of the respondents expects im-

provenients and changes in tape heads
by the end of the coming decade. “Tape
heads of the future will utilize new and
improved magnetie materials and mann-
facturing techniques to provide greatly
improved signal-to-noise ratios and high-
frequency response. . . . By the end of
the decade completely new head designs
utilizing magnetie-field-sensitive semicon-
ductors will be in use.” The same person
also stated his expectation that tape re-
corders will make inereasing use of sepa-
rate record and playback heads, each
specifieally designed for its function in
order to wmaximize quality of perform-
ance.

f-:f

(i

circuit by

for the

money

tubes by
mperex

High gain..
distortion. ..

.low noise...absence of microphonics..
reliability — these are the primary qualities

.low

circuit designers look for in electron tubes. Once again,
Harman-Kardon engineers have found these gualities
best exemplified in Amperex tubes. Small wonder, then,
that the tube complement of the new Harman-Kardon
“Stereo Recital” Model TA224 Integrated Stereophonic

about hi-fi tubes
for hi-fi circuitry

Receiver includes four Amperex 12AX7/ECC83’s, one
12AU7/ECC82, and two 6AUG’s.

These and many other Amperex ‘preferred’ tube types
have proven their reliability and unique design advan-
tages in the world’s finest audio components.

Applications engineering assistance and detailed data
are always available to equipment manufacturers. Write:

Amperex Electronic Corp., Special Purpose Tube Divi-
sion, 230 Duffy Avenue, Hicksville, L. 1., New York.

OTHER AMPEREX TUBES
POWER AMPLIFIERS

FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS

6CA7/EL34: 60 w. distribuled load

7183: 20 w., push-pull

6BAS/ELB4: 17 w., push-pull

BCWS5/EL86: 25 w., high current,
low voltage

S6BM8/ECLO2: Triode-pentode, 8 w.,
push-pull

VOLTAGE AMPLIFIERS

6267 /EFB6: Pentode for pre-amps

12AY7/EGCB|:}1win triodes, low

128U7/ECC82: } hum, noise and

12AX7/ECCO3: ) microphonics

GBL8/ECFBO: High gain, triode-
pentede, low hum, noise and
microphonics
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RF _AMPLIFIERS
6ESB: Frame grid twin triode
6ERS: Frame grid shielded triade

BEHY/EF1B3: Frame gnd pentade
for IF, remote cut-o

6EJ7/EF184: Frame gnd pentode
for IF, sharp cut-off
6A08/ECCBS:
Dual triode for FM tuners
6DC8/EBFBY: Duc-diode pentode

RECTYIFIERS
6V4/EZ80: Indirectly heated, 50 mA

6CA4/EZ81: Indirectly heated, 150 mA
SAR4/GZ34: Indiractly heated, 250 mA

INDICATORS
6FG6/EMA4: Rar pattern

IM3/DM70: Subminialure “‘extla-
mation™ paltern

SEMICONDUCTORS
2R1517: RF transistor, 70 mc
2KR1516: RF transistor, 70 m¢
2N1515; RF lransistor, 70 mc
IN542:

Matched pair discriminator
diodes

INBYA:

AM detector dicde,
subminiature

5. Chunges May Be Expected in Tapes?

On the whole, it is believed that tapes
will continue to improve slowly but
steadily in such respects as rednced dis-
tortion, hetter treble response at slow
speeds, less hiss, less print-through,
greater strength, and other desired phys-
tcal characteristics (sueh as smoothness,
limpness, ete.).

A leading tape mannfacturer stated,
“There has been a slow but steady im-
provement in tape quality over the years,
and it will undoubtedly continue in (the
next) ten year period.”

Another stated, “I know we are, and
1 am sure competition is, working to
improve the lape media itself. We are
carrying on both fundamental research
as well as application development work
to improve resolution and distortion
characteristics of our present tape prod-
ucts.” This individual also noted the in-
creasing trend to the use of superior
backing material, such as Mylar, fo give
tape superior physical characteristies.

A third tape manufacturer wrote, “We
are constantly working on improved
tapes to reduce noise level, improve high-
frequency overload characteristics, ete.
Different film bases are being explored;
print-throngh characteristics are being
lessened and improved. The physical
properties are being improved through
better baeking material.”

6. Wihat Possibility Is There of « Radi-
cal Change in the Technique of May-
netic Recording?

The possibility of a complete revolu-
tion in the method of magnetic recording
of conrse cannot be said to be nonexist-
enf, Conceivably, for example, a mate-
rial might be developed that retains
electrostatic impressions which can he
seanned by an electron beam.

The respondents, however, were ¢on-
fident that even if such a new technique
were introdueed, it would take the better
part of the next deeade or more to make
it commercially feasible. As one stated,
“We don’t see in the immediate future
any radical change in the process of
magnetic recording for the home.”

In sum, it appears that tape recording
and playback as we know them today
will remain with us for at least the next
decade in substantially the same form,
subject to changes that will improve per-
formanece withont producing rapid obso-
lescence. ZE

PRO & CON

(from page 30)

well be carried by litfle green men using
purple wine skins. The thing that does
matter is the algebraic sign convention.
For those who are used to it, nothing
could be more annoying than having to
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unlearn a habit of thought only to re- |

place it with something similar but
shghtly different. When no motivation
is present, the situation ean be viewed in
its proper perspective.

As far as engineers and scientists are
concerned, the present convention is per-
fectly satisfactory. Any major shift in
notation would be a great disadvantage.
A certain amount of concentration would
he required for {rivia and this effort
would have to be subtracted from inter-
esting and difficult problems not of such
synthetic origin. Further, if the electron
flow convention were adopted, all the
existing literature would be greatly re-
duced in utility. The price is high when
nothing is gained in return,

This states the case for the defense.
But what conclusions ean e drawn by
the person who has just become infer-
ested in electrieity ? e has a wide choice
of elementary books in both conventions,
and he has no particular reason to pre-
fer electrons to current or vice versa. A
suggestion might be in order.

If the beginner does not plan to go

Lc-AL,

i~y ) &
e Svrewy
or ¢

_ \ Le ~To- I,
Jirwr 3 s L,

Fig. 4. This is a logic circuit. If any input
is grounded, lo flows down through R1 to
ground. The transistor base-emitter junc-
tion is back biased, the transistor is cut
off, and the output is +10 volts. If all
the inputs are raised above + 3 volts, the
lower end of R1 is clomped to +3 volts
through the transistor base-emitter junc-
tion, the diodes are back biased and the
b flows into the transistor base. It pro-
duces the collector current Ic and the out-
put voltage falls 1o 10 volts minus IcR2.
Try this one with electron flow and you
may miss the whole point: current R2 is
switched into the transistor base when
an output is desired.

into engineering or science and if he does |

not have to work with engineers and sei-

entists, he can choose either convention |

{hat strikes his faney. However, if there |
exists a high probability that he will |

need professional hooks, journals and

personal contacts, he should avoid the |

clectron-flow convention like the plague.
Otherwise he will have to face years of
frying to break the terminology barrier.

That, at least, is my opinion. Many
of my acquaintances who have also
learned and then had to unlearn elec-
tron-flow are in agreement. I have never
encountered any disagreement from en-
gineers. Buf it is a free country and
only the future will decide the fate of
the uneonventional solution offered to
the eurrent problemn. Z
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Fill in your name and address. Receive giant new
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See America’s finost values in Hi-Fi, Stereo, Ham Radio, Kiis and
P::rm Over 100,000 alectronic marvels for lodoy’s anjovment, exciting
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The newest model of the famous

NOW RECORDS

TRACK
STEREOQO,
TOO!
« 4-Track Stereo Recorder
+ Mono or Sound-on-Sound Recorder

» Plays 4-Track or 2-Track Stereo or
Half Track and Full Track Monaural

from &’4 9 5

Now! The amazing all-in-one professional recorder that made history
with its modest price...yours in an improved 505-4 model which
also records 4-track stereo. Compare the exciting features . . . found
only in the finest instruments . . . the price is still $495!

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 FLYWHEEL -+ INSTANT SOURCE/TAPE MONITORING « TWO
RECORD/PLAYBACK PREAMPLIFIERS + INSTANT START/STOP - AUTOMATIC
CUT-OFF SWITCH + 33/4-714 IPS SPEEDS - AUTOMATIC TAPE LIFTERS -

TAPE LOCATION INDICATOR SEPARATE MICROPHONE/LINE INPUTS,
EACH CHANNEL -
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Never before
offered at
so low a price!

BRAND NEW,
STEREO TAPE,
RECORDING-
PLAYBACK
AMPLIFIER

only 36'95 postpaid

completely assembled,
wired with tubes!

New 1960 model made by a lead-
ing American manufacturer of
high Adelity tape recorders who
curtailed production on thelr most
expensive line! Unit eguipped to:
Record and glﬂy—bn(‘k stereo and
monaural through microphone,
phono and AM-FM tuners. Has 2
complete pre-amplifiers and power
amplifiers on one chassis. First
stage transistorized, second uses
DC on fllaments. Power output:
6 watts max. on each channel
Frequency response: 70 to 15,000
cv. Controls: Monaural-Stereo-
Anux; Sterco Balance; Playback-
Record (with auvtomatic splenoid
return to playback); Tone-Vol-
ume-On-Off ; Inputs: Two-Mlcro-
phone-High Impedance; Two tun-
ers or phonos. Output: I1-right
channel—3.2 ohms; 1 left chan-
nel—3.2 ohms. Adjustable bias on
both channels. Standard push-
pull bins-erase oscillator. Can be
used with 4 or Y track heads.
Uses the following: 2 transistors
2N1010 ; 3-12AX7; 2-6V8; 1-5Y3.:
1-6B5 (record level Indieator).
This amplifier can be used with
any stereo or mono. tape deck.
Con also bhe used for the second
channel on stereo-playback and
monaural record only—tape re-
corders. Schematic and Instrue-
tions Included. Only $36.95 post-
pald, (except Hawaii, Alaska),
money-back guar. Send check or
money order (no c.0.d.'s plense)

SELECTRONICS

1207 S. Napa St., Phila. 46, Pa.

Send for free catalog —

Dealars — wrile for quantity prices

LIGHT LISTENING

(from page 8)

fancy of the general public. The entire Schory
series made in Chicago’s Orchestral Hall,
when heard on proper equipment, ean give
you results fully as hair raising as the most
complicated studio recording. More important,
it preserves the acoustical environment of the
room. Most percussion projects in recent
nionths have introduced carlonds of gear into
the circuits that lead from the mikes to the
finnl tape recording head. Considerable evi-
dence has been compiled by the gear-happy
boys indicating that novelty stereo discs can
be cut at higher levels with less risk of over-
lond on peaks If you assign a platoon of engi-
neers to ride herd on each group of Instru-
ments in the orchestra. If limiters, equalizers,
and compressors fail to bring an Instrument
into line, the echo chamber stands ready to
bring about the deslired effect.

This Chicago sesslon is a valuable reminder
that it Is possible to get a rare degree of
excltement into the grooves of a stereo disc
with nothing more than the actunl sound of
the performers piped direetly from mike to
final tape.

Dancing on the Ceiling has a tap dancer
moving from speaker to speaker. An nssort-
ment of thirteen cymbals fmitate moviug
waves in the arrangement of Beyond the Sea.
There are trumpeters all over the place in
Peanut Vendor and the element of comedy
crashes in ag the orchestra draws to the end
of Stumbling. An undesignated member of the
group staggers across the width of the stage
through an obstacle course of instruments
only to end up inside the bass drum. Clean
fun for the entire family.

60 Years of Music America Loves Best,
Vol. 2 RCA Victor LM 6088

Another volume of Musiec America Loves
Best was inevitable In view of the acceptance
of the first set. A few scoffs greeted the
earller two-record album when it came out
about a year ago. It was felt that listeners in
this sophisticated age would pay little atfen-
tion to a sampling of the entire contents of a
pixty-year-old record eatalog. The scoffers (I
was tempted to join them hefore I unsealed
the package) underestimated the power of
nostalgla and the overwhelming versatility
of such a collection as a gift item. During
this senson of the year, it's very handy fo
know thnt just about any inhahitant of this
planet Is apt to find something he llkes in a
cross sectlon of the oldest catnlog of pop,
classical and in-between artists. Thirty-three
performers parade through this two-disc set.
The reproduction varlues range from the
Caruso period to a modern-sounding Rise
Stevens excerpt from Carmien which has been
updated at least five years in the reprocess-
ing. One of the major surprises—the nearly
complete range of the piccolos in Sousa's
Band as heard in Siara and Stripes Forever.

The Sound of a Marching Band
Medallion MS 7507
Frederick Fennell: Sound Off
Mercury SR 90264

With the help of an electric metronome, all
the marches in the Medallion disc were re-
corded at the marching tempo of 120 steps
per minute. Dubbed crowd noises and a fair
amount of channel hopping set this session
apart from standard recordings of a brass
band. A mixture of wmicrophones and the
extra step in the process created by the cur-
rent vogue for re-recording tend to subtract
a certain smount of naturalmess from the
finished sound. Some listeners may find such
studio work very effectlve but I prefer a
cpught-in-the-open effect in band recordings.

Fennell’s Eastman Wind Ensemble, com-
prising fifty-two players, offers a more con-
ventional treatment of lesser-known marches
by John Phillip Sousa. Concert hall amblience
makes it eaxier for the recording crew to get

a smooth sprend of stereo. The three tlers of
bells that form the instrument known as a
Turkish Crescent pletured on the cover add
2 novel touch in Nobles of the Mystic Shrine
an finfallible indication that Sousa was a
Shriner.

Fred Waring: Keyboard Chorale
Capitol ST 1452

The Warlng organization deserves credit
for a novel wrinkle {n this release, They've
concocted a recording that gives vs an ex-
ceptional opportunity to gauge the amount of
dynamlie range now possible on stereo discs in
the non-classical category. (As a rule, dynam-
ics are an unlooked-for commodity in the pop
field.) In this project, Fred Waring engaged
the services of amother Capltoal artist—con-
cert and supper club pianist Evalyn 'Tyner.
The Pennsylvanfan’s orchestra was fur-
loughed for the ocecasion. The plano was
placed in a promlnent spot and the rest of
the stage occupied by the mixed chorus. Skip
any notion that this was a typieal glee club
with pianoc accompaniment. Warlng and his
roster of arrangers that reads like an ad
agency—Rlingwald, Ades, Naylor and Hnay-
ward—had a far more elaborate scheme. The
plano was to be starred in big piecces: Warsatw
Concerto, Corntsh Rhapsody, Slaughter on
Tenth Ave. a3 wel)l as favorites of more mod-
est proportions such as Ruby and Deep
Purple. The chorus was expected to make
itself useful in the new role of accompanist
in the concerto and standard tunes.

As for the recording, once the level was
set for the top vocal peaks, a rare degree of
diseipline was observed by the console engi-
neer in reslsting the temptation to bring up
the gain In the choir's hushed moments. Of
course, such discipline is easlier to malntain
now that the producer has better assurance
that the finished disc will have a satlsfaectorily
low figure of background noise. The diction
and style of the Waring gang is still tops
even at the threshold of the VU ineter's
law end.

Sounds From The Alps
Westminster WST 15057

There’s a fresh breeze blowing through the
reorganized Westminster catalog. Thelr long-
standlng reputation for progressive attltude
in technical matters 1g considerably enhanced
by this latest release. The music Is almed a1
a specific audlence. A brother and slster team
of yodelera carries the maln assignment with
the help of a small nntive band that avolds
the “oompah"” style frequently assoclated
with Swiss and Austrion optfits. If you don't
get responsge of remarkable flatness and trans-
parency while playing this release, the faull
does not e with the recording.

Living Strings Play Music For Romance
RCA Camden CAS 637

Things continue to look up in the lower-
priced sterco dlse territory. This $2.98 {tem
Is the Iatest in & serles of releases by n Brit-
ish string orchestra that can match in lush-
ness nnything we have over here. It's a
pleasure to note that surfaces on economy
pressings are no longer a widespread problem.
Difficulties that used to crop up due to use of
cheaper materials in the pressings have been
solved on several labels. A further help in the
matter of signal-to-nolse ls the specific equali-
zation used on thig dise. At normal volume,
the slight rise in treble and bass character-
isties on the record is quite evident. It acts
in mueh the same manner that a loudness
compensator does {n a playback ecircuit. Try
it at several levelg and you’ll notice the disc
sounds flatter at a volume suitable for back-
ground listening. The novelty in the program
heard bere i3 a tune horrowed from the light
classics. A Swedizh Rhaprody based on Hugzo
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Alfven's Midsummer Vigid adds n  bucolice
touch to what otherwise is a slick job of
continental musicmaking in a pop and movie
vein, A few uncharitable gouls, upon hearing
thig not-over-three-buck morsel on a good rig,
will be moved to wonder why other stereo
diges still require a prlece tag several dollars
higher.

Guy Lombardo: Sing the Songs of

Christmas Capitol STAD 1443

The Sound of Children at Christmas
RCA Victor LSP 2254

The youngsters are taking charge of more
of thelr own entertainment on holiday ree-
ords this year. One-hundred children’s volces
join the Lombardo orchestra and vocalist
Kenny Gardover during one of their annual
vigits to St. Patrick’s Parish at Stoncham,
Mass. The impromptu atmosphere of this
gathering in the community's Town Hall will
appeal to nnyone searching for a recording of
carols performed withoutl slickness.

The children's chorus assembled by Victor
in New York'’s Webster IHall numbers twenty-
two individuals between the ages of elght and

twelve. The group is smaller but the per- |
centage of artists operating at only half or
quarter voice is far less than that of the
Lombardo sessfon. Although mneither nlbum is
lacking in spontaneity the edge for natural-
negs goes to Capitol,

Kingston Trio: The Last Month of the Year
Capitol ST 1446

Acknowledging the slzeable audience that
exists for Christmas music of a non-deeply
religious nature, the Kingston 'I'rio has de-
voted conaiderable thought to the sgelectlons
recorded here. Any one who hans shopped for
a collection of this kind will feel indebted to
the trio for their {nitintive and their presence
of mind in exclunding items such as Jingle
Bellg and Rudolph the Red Nosed Yon-Knoto-
What. Most of the tumes are folk songs ani
ballads associated with the month of Decem-
ber in countries around the world. In keeping
with the helghtened International flavor of
the program, the accompaniment includes n
celeste and the Bouzouki—a Greek string in-
strument with a tonal characteristie similar
to the lute or mandolin.

HUM CHASING

(from page 28)

External to the tube, heater wiring
may induee hum due to poor lead dress.
(Fig. 7 shows an example). Heater wir-
ing should be twisted and kept well re-
moved from signal circuits. In watching
heater wiring, don’t forget also the pri-
mary power leads—they can cause
trouble too. Pilot lights and fuse con-
nections, as well as an on/off switch on
the back of a rotary control, can bring
a.c. wiring into danger aveas.

The remsining possible ways for hum
to get in are by direet induction in the
signal eircuits, either magnetic or elee-
tric. 'Where magnetic indnetion is a
strong component. trial shorting of a
grid, or other point of relatively high
impendance (taking care not to short
down a d.c. supply voltage that might
cause some other change in cirenit op-
eration) will probably inerease the hum.
Where the induetion is eleetrie, it will
practically eliminate the hum.

The way to eliminate magnefic in-
duction is by shielding, twisting leads,
and use of proper lead dress for the
purpose. Electrically induced hum ecan
also be eliminated by shielding, but to be
effective, the shielding must be complete.
Sometimes this is impractical, and a re-
duction in cireuit impedance is a more
effective approach.

purpose, don’t forget the active elements
or reactances, Plate resistance of a pre-
ceding stage can keep impedance down
just as effectively as nsing a lower re-
sistance value somewhere (Fig. 8). Or
feedback may help. Low plate resistance
is one good reason for using triodes in
preference to pentodes. Two triodes can
replace cue penfode, with less suseepti-
bility to some hum problems.

Feedback cirenits can inerease, as well
as reduee, the output hum, because of
interaction with other factors. The best
way to figure out what happens when
feedback is connected is to develop a
complete phase diagram (as at Fig. 5)
for the hum frequencies. Then work out
a way so that any possible points where
residual hum may get injected will buek,
rather than add.

That about covers the main possibili-
ties, We could elaborate by giving a
whole pile of case histories. But chances
are we would still not give one like the
next problem you’ll encounter—there are
never two alike! The main thing is to
keep aware of all the possibilities. Don’t
get the notion there’s something mystic
about hum, although sometimes it does
seem to come “out of the ground” (using
that word literally and in iis technieal
sense) | Keep a sound engineering ap-

In figuring cirenit impedance for this proach and you'll chase it! £
IMPEDANCE IMPEDANCE
flal 1O GROUND=67k InDk 70 GROUND = 9000s
PLATE PLATE p }
RESISTANCE = [ > RESISTANCE = ={ >
2 MEG

| MEG

1 MEG

Fig. 8. Hum pickup due 1o circuit operating impedance depends on total impedance
to ground. Don‘t forget that active impedances are part of this. The triode (b) allows
lower impedance to ground than the pentode (a).
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Decorate your home with...
Living Music

gfz&mme/l_ HI"‘F'

The versatility and beauty of
Grommes Hi-Fi Equipment makes
it possible for you to place it into
any mode of modern living. Whether
you prefer bookshelf, built-in or
cabinetry, Grommes Equipment
blends into any interior decor.

Grommes gives you brilliant clarity
and reproduction at its finest. ..
superb fidelity with a realistic depth
—truly music that lives.

Ask your quality Hi-Fidelity Dealer
to demonstrate Grommes Equip-

ment. You have a surprise in store
for you!

glzemmez{_

DIVISION OF PRECISION ELECTRONICS, INC.

9101 King Avenue, Franklin Park, Illinnis

< Dept. T)
¢ Send coupon today for complete details on Grommes
« equipment.

evesscann
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TELEX

SUPERIORITY IN SOUND

- STOP

new dyna-twin

Why shock around the clock? Love
thy neighbor by doing your late
evening hi-fi stereo listening— fully
relaxed and in private—with the
all-new TELEXx Dyna-Twin.

With TeLEx Dyna-Twin private
listening you can experience the full
sound of true third dimensional bal-
anced stereo without arousing the
wrath of neighbors.

Other sound reasons for speci-
fying TELEX Dyna-Twin:
s Matched receivers give perfect
stereo balance s Frequency re-
sponse: 30 to 15,000 ¢cps. ¢ Sensi-
tivity: 80 db above .000204 dynes
per sq. cm. for 1 milliwatt input
¢« Comfort for hours, weighs only
9 oz.s Perfect weight distribution
with seven-way headband adjust-
ment s Single, non-tangle cord
s Sturdy Tenite and stainless steel
construction « Moisture and rust
ST Bl AR I S S 23.10

CHOICE OF PHONE PLUGS!

TELEX can provide terminals com-
patible with your existing equip-
ment.

ITEM
Dyna-Twin Headset,

MoberL No.

cort stripped and tinned . . HDP-1
Dyna-Twin Headzet, <
standard phone plug—mnmonaural . . HDP-2
Dyna-Twin Headset,

2 standard phone plugs—sterco HDP-23

Dyna-Twin Headset,

3-circuit plug—stereo . . . . HDP-53

For more information and a demonstra-
tion, see your TELEX dealer. Or uwrile
directly to us.

TELEX

Communications Accessories Division

Telex Park, Si. Paul 1, Minnesota, ca-70»
{n,Canada: Atlas Radio Corporation, Lid., Toronlo 19, Ontario
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POWER REQUIREMENTS

(from page 48)

readings ave nultiplied by 0.89). Until
amplifier manufaeturers begin to specity
the maximum instantaneous output volt-
age of their amplifi it is best deter-

mined by . = \V2P R where P is the
rated sine wave (not peak) output power
of the amplifier and R is the rated out-
put mpedauce. (Z'able 1 also shows the
equivalent power reserve hetween the
peak power output and the average
power inferred from a VU meter read-
Vi
R
ratios in terms of db of indieated re-
serve power (or voltage).

As an example of the use of this table,
consider a 10-watt amplifier which is
found to develop 3 volts across its 8-ohmn
spegker terminals during normal loud
passages. The maximum output voltage
of the amplifier is V2x10x 8 or abont
12.6 volts. Thus the voltage veserve ratio

ing (by ), and shows either of these

3
the amplifier may thus be seen to be
overloaded about 0.0003 or 0.039; of the
time.

An inferesting thing to note about
Table 1 is the rapid decrease of overload
percentage when the reserve becomes
larger than about 10 db. It also should
be emphasized that the overload per-
centages oceurring in the lower part of
the table are really extremely small nnm-
bers! Ifor instance if one considered the
shortest overload that could be detected
by ear to be about 50 microseconds (one
eycle at 20 ke), then with an 18-db
safety factor the mean time between
these 50-microsecond overload periods
would be about a year. Even at 14-db
reserve the mean time between overloads
would he on the order of several seconds,

as defined in Zable 1 is —— or 4.2, and

again assuming only 50 miceroseconds for
each overload. Thus it is clear that 14-
db reserve is certainly adequate for any
purpose, and it is also plain that 6-db
reserve would be inadequate for high-
quality reproduetion as the signal would
be overloading the amplifier over 7 per
cent of the time.

In the range between these two obvi-
onsly limiting values the actnal reserve
chosen is to some degree a matter of the
quality of reproduction desired, but hy
the treatment here we have reduced ths
range to just a few db rather than the
nearly 20-db range of previous esti-
nmates. It is likely that the range could
be reduced still more by some eontrolled
subjeetive experiments, but until that
time it is interesting to note that a cer-
tain overload percentage seems to have
roughly the same effect as the same per-
centage of harmonie or intermodulation
distortion at the listening level. On this
basis it would seem that a reserve of 10
to 12 db would be sufficient without being
excessive. This brackets the requived re-
serve power rather ¢losely as being 10 tn
16 times the measured average outpui
power.

Although we have been able to deter-
mine reasonably aceurately the power
reserve required by the ahove statistical
approach to complex signals, there is
considerable further work to be done in
establishing the relation between per-
centage overload time and subjective list-
ening reactions. The aim of this article
has been to provide the basis for the sti-
tistical treatment of complex signals, as
this is the only way that such signals
may be safely handled. The author would
like to encourage any comments and fnr-
ther development of this approach.

Z

TABLE 1
PROBAEILITY OF OVERLOADING AMPLIFIER AS A FUNCTION OF AMPLIFIER

RESERVE CAPACITY

Voltage Equivalent Equivalent N =
Reserve Power Reserve R?!scyvc in 5 Fraction of Time
Ratio® Ratio Decibels mplitier ‘Overloaded

1.00 1.00 0] 0.373 5

1.26 1.59 2 0,262 7

1.59 2.51 4 0.158 5

2.00 4.00 [ 0.076 7

Zi5] 6.30 8 0.025 1

3.16 10.0 10 0.005 11

4.00 16.0 12 0.000 385

5.00 25.0 14 0.000 009 424

6.30 39.8 16 0.000 000 037 ©°8

7.90 62.5 18 0.000 000 TGO 002 54
10.0 100 20 less than [ (-8

¥ Ratio of maximum output voltage of amplifier to signal voltage indicated on VU meter.

WAWW- amerc2anadioRietery. com
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VARIABLE PITCH RECORDING

(from page 48)

and the flexible-belt coupling to the
lathe, no vibration or rumble is intro-
duced into the turntable. In our experi-
ence there have been no patterns what-
soever as a result of this installation.
This feature is important as other types
of drives can become worn and thus in-
troduce ramble and visible patterns into
the recorded dise.

Operation

In the past, engineers have shied away
from cutting at pitches in the neighbor-
hood of 250 lines per inch or greater.
They did this because it was necessary
to reduce the groove size from the usual
2.7-mil to 3-mil groove width in order
to be able to have room for modnlation
or groove “swing” at this fine pitch. This
caused tracking problems for the general
run of reproducers. As a result, the ma-
jority of mierogroove recordings are cut
with a 3-mil width. This 3-mil width is
not to be confused with the 3-mil stylus
radius used to reproduce the old 78 rpm
dises and present day radio transerip-
tions, The 3-mil groove width is the
measurement made by the recording en-
gineer through a calibrated mieroscope
for microgroove recordings. This groove
width is played with the standard miero-
groove point with a 1-mil radius tip. As
mentioned previously, this limits the
amount of time that can be recorded per
side.

With the variable piteh method, the
same groove dimensions are used as for
the 180- to 210-line cutting. In fact,
when adjusting the lathe, the groove
depth is set for standard imierogroove
depth, that is, the usual 2.7-mil fo 3-mil
groove width. The variable pitch control
merely conserves the “land” hetween the
grooves when it is not needed, A few
experimental euts will indicate the maxi-
mum number of lines which ¢an be cut
by inereasing the pitch to a greater num-
ber of lines. A point will be reached when
almost no “land” exists between grooves.
The setting of the piteh dial can then he
noted.

Manual operation of this system can
be quite effective once the operator
learns the capabilities of the system. An
advance tape head can be installed on
the tape reproducer machine about one
or two seconds ahead of the standard
playback head feeding the dise cutter to
allow the operator to monitor and adjust
the cutting pitch before the material aec-
tually reaches the cutter head. This
method need not be used if the operator
is familiar with the program material ox
hag previously anditioned the tape and
made a schedule of “piteh” notes versus
elapsed fime.

AUDIO e DECEMBER, 1960

We are also working on an aulomatic
feature which will eliminate necessity
for hand control of the pitch. Even more
time per side can be obtained with the
automatie version becanse the electronic
control is more accurate in caleulating
variations in level and low frequency
content of the program material than the
human operator. When properly ad-
Jjusted, the auntomatie system can com-
pensate very accurately and adjust the
piteh accordingly. However, in some ap-
plications, the manual method will prove
to be highly satisfactory and accurate.
Conclusion

The acecompanying circuits, drawings,
and photographs are, in a way, self-
explanatory. However, each installation
15 a custom job depending upon the type
of cutting lathe and the features the
owner wishes to ineorporate. We have
presented here a “basie” idea and sys-
tem. This type of installation not only
gives more cutting time but even more
important allows for a greater dynamie
range as peaks and low frequency ma-
terial may be recorded withount fear of
overcutting. Naturally, variable pitch is
not practical on all types of program
material. However, the average studio
which handles & great variety of work
will find much use for such a system.

The appearance of new stereo cutters
on the market will require widespread
use of such units. Variable pitch is a
neeessity for stereo mastering. £

NEW PRODUCTS

(Jrom page 73)

to select one of the six
adjustments possible; and the triode
switeh previously mentioned. Distortion
is elaimed to be virtually measurable be-
canse of a newly developed circuit. The
output stage uses RLS§4's in push-pull
parallel configuration. Marantz Co.,, 25-14
Broadway, Long Island City, N. Y. M-9
e New Record Storage ¥le. Fealuring
slide-out accessibility for storing record
albums and tapes, the new Quick-See files
are easily installed in any eonvenient

a test switeh

eabinet. They are also available in an end-
table type of cabinet in fine wood veneers.
Nine differant slide models make it possi-

ble to fit the individual files in almost any
eonceivable srorage aran. They hold up to
125 12-inch records, 150 45-rpm records,
or 30 tapes. Also available iz a record
display unit for stores which features
roll-out trays for easy Dbrowsing. This
unit has a capacity of 300 12-inch records.
Kersting Manufacturing Co., 504 So. Date
Ave.,, Alhambra, California. B-10

WWW.ameracarradioRietery. com
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NEW!

No. 120
THE 4th AUDIO ANTHOLOGY

$2.95 Postpaid
This is the biggest Audio Anthology ever!
Contains a wealth of essential high fidelicy

know-how in 144 pages of complete ardi-
cles by world-famous authors.

“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 edited 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

5

NEW! Greatest Reference Work an Audio & Hi Fi Ne. 123

"The AUDIO CY(IOpedi(I"m Howard M. Tremaine

‘ ’ G / ® 1280 pages
Up 1o the minute, including stereo! 3400 topics

& 1600 illustrations

bookshelf

A convenient service to AUDIO

readers. Order yYour books Here is one sing;)c vqufme with Clhe most comprchenfive cov-

. . s erage of every phase of audio. Concise, accurate explanations
h‘”‘sm‘eb’ by mail—save time and of all audio and hi fi subjects. More than 7 years in prepara-
travel, we pay the postage. 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

T

———

Neo. 115
McPROUD HIGH FIDELITY OMNIBOOK

Prepared and edited by C. G. McProud,
publisher of Audio and noted authority
and ploneer in the field of high fidelity.
Contains a wealth of ideas, how to’s,
what to’s .and when tio's, written so
plainly that both engineer and layman
can appreciate its valuable context.
Covers planning, problems with decora-
lion, cabinets and bundlng hi-fi furni-
ture. A perfect guide. $2.50 Postpaid.

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 10 read and learn the
techniques required for professional results with home
recorders. Covers room acoustics, microphone tech-
niques, sound effects, editing and splicing, etc. Invalu-
able to recording enthusiasts, Hard Gover $3.95. Paper
Cover $2.95 Postpaid,

HANDBOOK OF SOUND REPRODUCTION No. 110

Save over 50% with this collection of AUDIO books.

by Edgar M. Villchur ] f 4th Audio Anthology ($2.95) McProud High Fidelity
Right up 1o date, a complete course on @ ngK d DECEMBER Omnibook ($2.50) best of AUDIO ($2.00) Tape =
sound reproduction. Covers everything 14 %ﬂa [ 1 Recorders & Tape Recording ($2.95) z l
from the basic elements to individual | SPECIAL! i
cgapl;els ::f ?aChhjolg fgllcxle]_timportlam ( /°~ | TOTAL VALUE OF ALL FOUR BOOKS $10.40 M
components of a hig clity system, | 3
Feg“]alr]y 156§53()53‘0ﬂered for a limited ; S AVE Your cost ONLY $5.00 POSTPAID
ime at only $3.75. | » E

H This offer expires December 31, 1960
SPEClAl! You pay only $2.75 for this n $5.40 g?;g:;lés?‘ gireck order.to Publisher
book when you order it with any other book on this pugo.' E

7 AUDIO Bookshelf
5 RADIO MAGAZINES, INC,, Dept. 612
_-'! P.O.Box 629, Mineola, New York

) Foday i e =i Please send me the books I have circled below. I am enclosing the
—] e ™ y= / = full remittance of $.................coevnvienn (No. C.O.D.)

e { } All US.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders

- j § (sent at buyer’s risk).
BOOKS: 1
L i I N 110 12 115 120 123 124 05612

NAME ADDRESS
CITY. ZONE_____STATE

)



www.americanradiohistory.com

JUNK-BOX FM ALIGNMENT UNIT

(from page 23)

the desired points are marked on the
celluloid scale of the dial.

Although the builder of the unit sees
no particular reason for using a test
ogeillator to check the dial calibration
of a tuner, a seale of FM frequencies
was added to please any reader who
might think it convenient. A separate
induetor was nsed for this purpose, and
becaunse of the high frequencies, recourse
was had to the dodge of using an in-
ductor of such value that the frequen-
cies produced by the oscillator were one-
third of those in the 88-108 megacycle
range; therefore third harmonics were
used for measurements. By a stroke of
luck, one of the “surplus” slug-tuned
coils had such inductance that it pro-
vided third-harmonic signals in the I'M
range; it was therefore used without
alteration. This coil had 11 furns of a

fabric-insulated wire, occupying 34 inch
on a 34-inch diameter form. The fre-
quencies marked on the scale do not cover
the entire 88-108 megacycles, hecause
I"'M signals from stations at both the
low and the high end of the range were
unavailable at the location where this
unit was built. Extrapolation from
known frequencies would of cowrse be
possible, but values so obtained should
not he taken too literally.

Fig. 3. Rear view showing shelf behind
the front panel.

AUDIO e DECEMBER, 1960

Although this is by no means precise
equipment, it is eapable of doing an ac-
ceptable job on an I'M tuner,

Figure 2 shows the front of the unit;
the dial at the upper left is marked for
10.7 megacyeles minus and plus the re-
quired deviations on one seale, and T'M
frequencies on a second secale. The small
knob below the dial operates the poten-
tiometer that varies the output. The knob
at the upper right is the bandswiteh.
The knob at lower right is the on-off
switch for the power line.

Figure 3 shows the shelf behind the
panel. The socket for the 6AT4A tube is
at the right, and the socket for the 6C4
tube is &t the left, of the variable capaci-
tor; tubes are below the shelf. At the
left of the shelf are the two inductors,
fastened to the bandswiteh, and the fila-
ment transformer. The separate plate

Fig. 2. Front view
of completed unit.

supply transformer, the silicon rectifier,
and the electrolytic capacitor are below
the shelf. p: 4
Parrs List
Iy 10.7 megacycle coil
L, 88-108 wmegacyecle eoil

GGy 20 unf (59%)
Cy Oy 25 upuf
Csy Cs 100 puf
" 5 paf
Cs 2000 uuf
Cy 1100 wunf
(6:? ig;jgg} electrolytic

Ry 8500, 1 watt

R, 100k, 1 watt

R 3300, 1 watt

R, 100 ohm potentiometer
2200, 5 watt

Sw  d.p.d.t. bandswitch
Dial Millen 10039

2 tube sockets, 7 econtact
Silicon rectifier, 150 watt
Filament and plate supply
transformers

GIVE | &>

4-TRAGK OPERAS

Pucciniz Madama Butterfly
(Complete) Tehaldi (2 Reels)
London;LOR-50010

STEREO Verdi: Aida (Complete)
Tebaldi (2 Reels)
TAPE Longo,::;'LOR-S;QIS
VOCALS DANCE MUSIC

Let’s Dance/Let's Dance
Again—David Carroll (Twin-
Pak)—Mercury/STG-1

Dance Along With Basie

Ella Fitzgerald Sings
Gershwin, Vol. 1
Verve/VSTC-215

Join Bing and Sing Along

Bing Crosby Count Basie
Warner Bros./WST-1363 Roulette/RTC-517
SYMPHONIES

Schubert: Sym. ¥8; Mozart:
Sym.zz40—London Sym. Orch.
Everest Tapes/STBR-3046
Dvorak: Sym. 25 "From The
New Warld"—Gaelschmann

Vanguard/VTC-1622

CHRISTMAS

CHAMBER MUSIC
Schubert: “Trout’" Quintet
Fine Arts Quartet
Concer:apes/4T-4004
Mozart: Clarinet Quintet
Reginald Kell
Concertapes/AT-4005

PERCUSSION
Perseasive Percussion
Tercy Snyder

SOUNDTRACKS

Around The World
In 80 Days—Soundtrack

Decca/ST74-9046 Command/RS4T-800
Gigi The Sound of Top Brass
Soundtrack Peter London Orchestra

MGM/STC-3641 Medallion/MST-47000

there’s

JAZZ

Pyramid/No Sun In Venice
Modern Jazr Quartet
(Twin-Pak) Atlantic/ALP-1804
Marching Dukes of Dixie-
land, Vol, 3—Audio Fidelity
AFST-1851-4

MORE OF IT!

CHRISTMAS MUSIC
Christmas Time
Roger Williams
Kapp/KT-41018
Christmas Carols
Mantovani
London/LPM-70036

MUSIC SOUNDS BEST ON TAPE— select from

the wide variety available now at leading hi fi
salons, music stores and tape machine dealers.

UNITED STERED TAPES ‘2
9N
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MANUFACTURER

FUKUYO SOUND

2.25, Horiiune, Kita-ku, Tokyo
Cable: CORALFUKUYO

Circle 92A

. saveon

send for the 1961

ALLIED

CATALOG

mh\.___.' -
eigq_trohioe

SAVE MOST! Here's your complete
money-saving guide to Hi-Fi, including
! rmducls available only from ALLIED. See
10W you save on our recommended com-
plete Stereo systems. Choosze from the
world’s largest stocks of famous-name
an\Yliﬁm, tuners, changers, speakers,
enclogures, period-style equipment cabi-
nets, tape recorders, accessories; save
| most with kNIGHT® deluxe components.
' Build your swn—save even more with
| our exclusive Hi-Fi gNigHT-K1Ts®. For
A everything in Hi-Fi and Elec-
tronics, get the FREE 444-
page 1961 aLLIED Catalog!

rALlIED RADIO, Dept. 146-M
{ 100 N. Western Ave., Chicago 80, IlI.

1
|

1

: {J Send FREE 1961 ALLIED Catalog. ;
I Name I
| |
| Address. 1
; I

1 City. Zone___State 1

e I |

Circle 92B
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AUDIO ETC

(from page 52)

tors, in speaker terms. You ¢an argue about
them—they are there, But they simply are
not to be classed as gross, by any streteh
of the imagination. This is good.

The essential features of this modestly
capable speaker are, in the bass, a solid en-
closure with tobuolar port. The currently
excellent modification of what used to be,
if I remember rightly, Jensen’s own origi-
nal bass reflex. In the treble, Jensen has
converted to the new type of dome tweeter
and I am all for it. These little domes may
not in themselves be perfeet, but they do
again limit imperfection to a relatively
miero range. There are two 3i-inch mid-
range direct radiators here and a single
pheuolic dome tweeter for the ultra-top,
all of these controlled for balance by a sin-
gle volume knob on the back.

May T suggest that this is an excellent
tdea. In theory, separate controls for highs
and mjd-range give more flexibility; but
I've found that I am more confused than
culightened by such dual controls miost of
the time. T'oo many variables for the tinid
ear—mine’s timid in sueh cases. I like Jen-
sen’s balanceing and would find it adequate,
I think, in 95% of ecommon situations.

The Jensen cabinet was originally avail-
able unfinished only, but now is out in fin-
ished form, at a higher price, It's service-
ably light in weight—T can carry the thing
—and seems solid, though the back hoard
appears to be removable (angled serews)
and does occasionally vibrate to the touch
on really heavy bass passages. A trace of
reflex-type softness in the bottom sound,
but really only a trace and of strictly micro-
style significance for gemeral listening.

What else is there to be said? Simply
that this speaker’s personality is “micro”
enough so that with very little trouble 1
could interchange it with others in my
speaker roster. T listened for weeks to all
my records on the pair of Jensens. Then T
tried one Jensgen and one of a more expen-
sive bookshelf brand. The differences were
there (and the Jensen was more efficient,
louder, requiring re-balancing). But I found
even so that the stereo mix was quite satis-

MORE CLASSIFIED

AMPEX 850-2P stereo recorder with remote
control; used 30 hours £1490.00. Sigma 4
channel-2 channel stereo mic mixer with line
level outputs; useéd 1 hour $350.00, Sell both
for $1695.00. ¥reight prepaid if check en-
closed, otherwise, 109 down-—balance Jox-
press Collect, Star Recording Co., 1615 Lon-
don Road, Duluth 12, Minnestosd.

REK-O-KUT 16” 3-xpeed console disc re-
corder with Grampian type “C" cutterhead.
16" arm and cartridge, 120 and 270 lend-

| oserews: newest model, used 20 liours $690.00.

Rek-O-Kut

g Deluxe Challenger 12”7 dise re-
corder in

portable case, 120 and 2G4 lead-
gerews,  record-play  amplifier, Gray visc,
damped Dbroadeast arm and ecartridge, 3
speeds ; used 500 hours §325.00. Capps Hot
Stylus System, used once $49.00. Van Epps
Suction System, pump and motor, chip col-
lec¢tor box, hose and tapered hoses 1o dige
recorders s used 30 hours $170.00. Freight
prepaid 1f check enclosed. otherwise 109
down—balance Express Caollect, Srar Record-
ing Company, 1615 London Road, Duluth 12,
Minnesota.

PULTEC HLF-3C Audio filter, 11 hi-lo cut-
off frequencles, in-out switeh: used 1 honr
$160.00. Amplifier Corp. of America AVC am-
plifier, controls and Imeter, transformer in-
cutputs ; used 2 hours §150.00. Andio De-
velopment jack panel and 4 pateh cords, 24
double jacks: not used SG0.00. Two Shure
2330 ribbon mics: used two hours $50.00
each. Freight prepaid if check enclosed, other-
wise 109% down-—balance Bxpress Collect.
Star Reeording Company, 1615 London Rond,
Duluth 12, Minnesota.

WWW.-akherieaniadiahietory com
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Aates: 10¢ per word per Insertion for nansommerelal
advertisements; 25¢ per word for commercial advar-
tisemants. Rates are net, and no disconnts will be
allowsd, Copy muost De led Dy remift In
full, and must redch the New York offies by the
arst of the monih preceding the dats of Issge.

HIGH FIDELITY SPEAKERS REPAIRED
Amprite Speaker Service

168 W, 23rad 8t., New York 11, N, Y. CH. 34812
ENJOY PLEASANT SURPRISES? Then

write n& before you purchase any hi-fi. You’ll

be glad you did. Unusual s vings. Key Elec-

tronies, 120 Liberry St., New York 6, N. Y.

CLoverdale 8-4288,

WRITE for confidential money-saving prices
on your Hi-Fidelity amplifiers, tuners, speak-
ers, tape recorders. Individual quotations
only; no catalogs, Classified Hi-Fi lxchange,
AR, 2375 East 65th St.,, Brooklyn 34, N, Y.

SALE: 7T8-rpm recovdings. 1900-1950. Free
lists, Collections bonght. P. O, Box 1505 (AU),
Yerona, N. J.

LOW, LOW quotes: Stereo tapes, compo-
nents, recorders. HITI, Roslyn 4, Pa.

COMPONENTS recorders, free wholesale
eatalogne. Carston, 125-N Kast 8Sth Street,
New York 28, N. Y.

_ AMPEX, Concertone, Crown, Magneeord,
Norelco, Presto, Bogen, Tandberg, Sherwood,
Rek-O-Kut, Scott, Shure, Dynakit, others.

Trades. Boynton Studio, Dept. AM, 10 Penn-
sylvania Ave., Tuckahoe, N. Y.

INCREASE CLARITY, PRESENCE, DEPTH
with the New DUO-PHONIC INDUCTOR on
Stereo or Mono. Send for FREE FACTS or
order now §29.90. MONEY BACK GUARAN-
TEE. The Aundionies Co,, 8 West Walnut St.,
Metuchen, N. J.

RENT-A-TAPI/stereo or monaural. No de-
pogits—no minimums. Free catalog. Columbia,
9651 Foxbury Way. Rivera, California.

STEREQ in three matching, custom, oak
cabinets, Two back loading folded horns, one
equipmeunt. Ench 89h x 24w x 21d. Lafayette
35W, Garrard, I, V, LS-12's, sacrifice $260,
Picture .25, W. Harrison, 95 Swan Lane,
Levittown, N. Y.

FOR SALI: Concertone professional tupe
recorder with hysteresig synchronong motor,
plus two more motors, Three heads for instant
playbnek while recording ; two speeds 7% and
15 IPS. Two track. Monitor amplifier speaker
and carrying case ready to use. No finer tape
recorder available. Regular list price over six
hundred dollars; My price §300.00. James V.
Cavaseno, 111-20 124 St., Ozone Park, N. Y.

WANTED—GOOD QUALITY TAPE
TRANSPORT using 10" vreels. 33T
speed, Stereo heads desired but not required.
J. Wescott, 10950 Beechwood Dr., Los Altos,
California.

\\’OOFERS.‘;um-an(eed 32 eps (in recom-

mended 2 eu. ft. box.) $16.00 each, Express
collect. Mfg, Audioprocess, 15 Manet Cirele,

Chestnut Hill, Mass.

WANTED : Altee 604-D  speaker.
Buzgza, Chaplin Drive, Coraopolis, Pa.

A-S GRAPHIC SERVICE. Printer for the
Bleetronie Industry. Catalogs, brochures, di-
rect mail, complete art and copy service, New
York Clty—TUlip 2-8050.

ELECTRONIC SURPRISE PACKAGE! 5
pounds assorted parts. $25.00 value. Only
$2.08. KPJ Sales, Box 1252-E. Studio City.
California.

HI-FI FROM JAPAN, Finest imported
tuners. aniplifiers, recorders, ete. Kree catalog.
}(P{ Sales, Box 1252:E. Studio City, Cali-
ornia.

SELL : Dynakit

Glenn

60-watt amplifier and
preamp $80; Acoustic Research mahogany
ARIAV 895 ; Janszen 130 electrostatic mahog-
any $105 : Fairehild mouo ecartridge and trans-
former $17; ’ll good condition. Sam Thomp-
son, Engraving Dept., The Oregonian Publish-
ing Co., Portland, Orezon.

STEREO SYSTEM—LIKIS
101-R  tuner $180, X-101 amplifier 3148,
W10/FSB Wharfedanles $67, Garrard RCSS8
$44, Shure M3D $36. All for $460. Norman
Tetenman, 2550 Bast 21 Street, Brooklyn 35,

NEW. Fisher

| New York.
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GOTHAM AUDIO CORPORATION
2W. 46 St,, N.Y. 36, N.Y. Tel: CO 54111

Formerly Gotham Audio Sales Co. Inc,

Circle 938

(i‘(oée/w uly

CORNER HORN LOUDSPEAKER SYSTEMS

unparalleled for STERED or monophonic: = =

&

THE SMALLEST LOUDSPEAKER HAV-
ING VALID CLAIM TO FULL RANGE
... WITH FIDELITY

The 16 cubic feet of bass horn in the
KLIPSCHORN is the least size capable of full
range with minimum distortion. Eighl times
thal size would be required i room corners
were not utifized. Any smaller speaker, of any
design whatever, must secessarily sacrifice
quality.

Paul ¥Y. Klipsch's stubborn refusal to compro-
mise with size in his design of the KLIPSCHORN
(s one of the many reasons why il remains the
reference standard for genuinely independent
lesting laboralories. As a group of acoustic
scientists al Bell Telephone Laboratories re.
ported recently, "ft is the best sound and best
stereo we have ever heard.”

Write far hiterature on Klipsch speaker systems
and a list of published technical papers by Paul
¥i. Klipseh,

KLIPSCH AND ASSOCIATES, INC
Post Office Box 36 » Hape, Arkansss

Circle 93C
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fuctory. Only miero-differences, reasonably
small ones. That’s what T like.

I noticed only one slight aberration in
this speaker, an effect that so far I have
not been able to acecount for. Very minor,
again, but there is a just-noticeable “hol-
low” sound, a very slightly metallic, mid-
range phenomenon that could in theory be
an accoustical cavity resonance caused by
some space in front of the speakers, Can
happen, and has, many times. Nine persons
out of ten would not notice it (a strictly
micro-aberration) but possibly Jensen can
make 4 minor change that will remove this
slight color. Other than that, T am happy
to be able to include this speaker among
those that for my ear are in the micro cate-
gory as to variations from the ideally per-
fect and kransparent speaker reproduction,
a sound that to my knowledge has not vet
Leen achisved.

Audio-Tech ME-12

I must add brief mention of another pair
of speakers I’ve had around for an uncon-
seionably long time and find rather difficult
to describe—hecanse they clearly lack any
deseribable sound eolor. I might be more
definite asg to their sound if I had not re-
ceived them in the eity, wlere noise levels
are dismally high all day and iy apartment
neighbors don’t like hi fi by night. These
are the Audio-Teeh MI-12, a hookshelf
speaker designed by our own Joseph Gie-
vanelli, which should be considerable ree-
ommendation to any Aubio reader.

The ME-12 sells for just about $100 and
is a fullsized wodel—not really for any
bookshelf I've ever seen, of course—about
an ineh deeper to the rear than my other
full-sized models, The front panel tilts up-
ward slightly, or at an angle sidewise if
vou see the speakers horizontally—good in
stereo. Color-coded terminals and balance
controls on the rear, a nice looking leavy
cabinet, a 12-inch woofer (pre-aged via a
20-eyele tone) in a sealed infinite baffle, a
cone tweeter, the whole fused for overload.

I've been able to listen to the ME-12s
when city noise has momentarily faded and
I'm aware of a very smooth sound, that
surely falls well within my private micro-
factor category as to degree of coloration
and distortion. T'll get the pair to the coun-
try when I can find space and musele, but
didn’t want to wait for that. For a hundred
bucks, the ME-12 looks like a respeetable
buy. z

" HELP FIGHT TB

ANSWER YOUR CHRISTMAS
SEAL LETTER TODAY

WWW amercaaradioRietery com

VACD

Wide-Bund Ribbon Microphones

FOR
STEREO

2
* SMOOTHEST (('2E
RESPONSE

» PRECISE
FIGURE 8
PATTERN

* FOR PRO-
FESSIONAL
AND HOME
USE

STEREO SPACER ‘
for consistently
superior stereo

recordings

Complete Data
Avoilable
on Request

DYNACO

Super
Fidelity

L Y output
. TRANSFORMERS

Advanced pulse techniques and Dy-
naco’s patented para-coupled windings
and massive grain-oriented cores 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 ar minus 1 db & cps to 60 KC.
Power Curve: Within 1 db 20 cps to 20 KC.
Square Wave Response: No ringing or dis-
tortion from 20 ¢ps. to 20 KC.

Permissible Feedback: 30 db.

MODELS

A-410 15 watts EL-84, 6V6, 6AQS 14.95
A-420 30 watts 5881, EL-34, KT-66 19.95
A-430 40 watts KTY-88, EL-34 29.95
A-440 120 watts KT-88, 6550 39.95
A-450 120 woitts pp par KT-BB, EL-34  39.95
A-470 35 walts pp por EL-84, EL-34 24,95

{all with tapped primaries except A-440 which
has tertiary for screen or cathode feedback)
Write for complete dala on Dynacs transform-
ers including suggested eircuits and moderni-
zation of Er’illx'ammn—lypx amplifizys to 50
walts oulput.

DYNACD. .

| 3912 Powelton Ave., Philadelphia 4, Pa.

Circle 93A
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NEW! KT-550 100.WATT BASIC STEREO AMPLIFIER KIT|
KT-550 In Kit Form 134‘50 LA-550 Completely Wired 184‘50

Rated at 50-Watts per Channel

Response from 2-100,000 cps, 0, -1db at 1-Watt
Grain Oriented, Silicon Steel Transformers

Multiple Feedback Laop Design

Easy-To-Assemble Kit Form

new ‘/Laboratory Standard”’ dual 50-watt amplifier
guaranteed to outperform any basic stereo amplifier
on the markel. Advanced engineering techniques plus
the finest components ensure flawless performance.
Distortion levels so low they are unmeasurable. Hum
and noise better than 90 db below 50-watts. Complete
with metal enclosure, 9Vsx1234”D. Shpg. wt., 60 Ibs.

> o0000

Made in U.S.A,

KT-500A FM-AM STEREO TUNER KIT

Seeley Discriminator

414", Shpg. wt., 22 Ibs.

KT-500A in Kit Form 74,50

e Muitiplex Output for New Stereo FM
e Armstrong Circuit with Dual Limiters and Foster-

& Extreme Sensitivity and Wide Frequency Response
® Easy-To-Assemble Kit Form
Separate FM and AM tuning sections, each with Its
magic eye. FM: automatic frequency control, 2 mlcro-
volts sensitivity for 30 db quieting, frequency response
20-20,000 cps =¥z db, full 200 kc bandwidth. AM:
efficient broadband circuitry, built-in antenna. 'Two
printed circuit boards make wiring simple. 1334x1034x

$5.00 Down

LT-50A Completely Wired 124.50

Made in US.A,

KT-600A PROFESSIONAL STEREO CONTROL CENTER

Made in U.S.A.

KT-600A In Kit Form 79.50

L J
[ ]

LA-600A Completely Wired 134.50

Response 5-40,000 cps == 1 dh.

Precise “Null”’ Balancing System

o Unique Sterec and Monaural Contro! Features
Concentric Input Leve] Controls

Easy-To-Assemhle Kit Form.

Sensitivity 2.2 mv for 1 volt out, Dual low impedance
“‘plate follower™ outputs 1500 ohms. Less than .03%
IM distortion; less than .1% harmonic distortion. Hum
and nolse 80 db below 2 volts. 14x105x4%2”. Shpg.

See the Lafayette Kits at Your Local Authorized Franchised Distributor

ALABAMA
ANNISTON
Radle Disiributing &
Supply Co.
ARIZONA
PHOENIX
Southwest Electronle
Devices, Inc.
CALIFORNIA
BERKELEY
zacKit Corp.
LONG BEACH
Kierulff Sound Corp.
LOS ANGELES
Kierulff Sound Corp,
LO8 ANGELES—\VEST
Kierulft Sound Corp.
ORANGE
Kierulff Sound Corp.
PALO ALTO
Zack Electronlcs
RIVERSIDE
Kierulft Sound Corp.
RANTA BARBARA
zacKit Corp.
SANFERNANDO VALLEY
Kierultf Sound Corp.
SAN FRANCISCO
Zack Electronlcs
BANTA ANA
Kierulft Sound Corp.
STUDIO CITY
Klerulft Sound (‘orp,
DELAWARE
WILMINGTON
Almo Radlo Co.

FREE

DISTRICT OF COLUMBIA
Rucker Elactronics
FLORIDA
JACKSONVILLE
Electronle Englneering
Experts
MTAMI
Hinson's
INDIANA
FORT WAYNE
Ft. Wayne Electronics
Supply Co.
INDIANAPOLIS
Graham Flectronios
Supply. Inec.
LAFAYETTE, IND.
Lafayetts Radio Supply,
Inc.
MUNCIE
Muncla Electronics, Inc,
MARYLAND
BALTIMORE
Ameriean Distributing Co.
BALTIMORE
The H{ FI Shep
COLLEGE PARK
Rucker Electronies
ROCKVILLE
Bridges Electronic
Service
SALIRBURY
Almo Radlo
SILVER SPRINGS
‘Rucker Electronics
MASSACHUSETTS
GREENFIELD
Del Padre Supply

Name

Lafayette Radio, Dept, AL-§

wt,, 16 Ibs.
$5.00 DOWN
MASSACHUSETTS NEW YORK
HOLYOKE ITHACA
Kathleen Smith Musle Strack Electronics
Shop ROCHESTER
PITTSFIELD Cralg Audio Lab.

Del Padre Supply KYRACUSE
SPRINGFIELD W.G. Brown Seund Ca.
Del Padre Supply NEW MEXICO

WORCESTER LOS ALAMOS
Del Padre Supply Valloy Engineering Co.
MICHIGAN O0Hl0
ALLEN PARK CLEVELAND
KLA Laboratories Seaway Electronles
BIRMINGHAM DAYTON
KL A Laboratorles The Stotts-Friedman Co.
DETROIT PENNSYLVANIA
KLA Laboratorles NORRISTOWN
Tudson’s Northland Almo Radlo

Hudson’s Downlown
FLINT
KLA Laboratories
GROSSE POINT
KLA Laboratories
NEW JERSEY
ATLANTIC CITY
Almo Radlo
CAMDEN
Almo Radlo
NEW YORK
ALBANY
Sefden Sound, Inc.
BINGHAMTON
Statk Electronlcs
ELMIRA
Stack Electronies

The NEW 1961 Lafayette

Electronics Catalog No. 610
P.O. Box 190, Jamaica 31, N. Y.

Address

City

. Zone

LOCATIONS )

AT ACY BT
R’ A DI O
JAMAICA 33, NEW YORK

State

NEW YORK13,N.Y. | BRONX 58, N.Y. ] NEWARK 2, N.J.

PHILADELPHIA
Almo Radlo (3 locations)
AHODE JSLAND
CRANSTON
Soundorama, Ine.
80UTH CAROLINA
GREENVILLE
Mnary's Hecord Shops &
High Fidelity Center
COLUMBIA
H{ Fi Bound & Racord
Center
VIRGINJA
ARLINGTON
Rucker Electronfcs
CANADA
MONTREAL, P.Q.
Electronle Tube Co.

-
T

.‘E

|

PLAINFIELD, N.J. | PARAMUS, N.J. | BGSTON 10, MASS
— m—
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myQ

ANTENNAE

THE FINEST OF ITS KIND . . .

Get more FM stations with the world’s most
powerful FM Yogi Antenna sysiems.

To be fully informed,
send 30¢ for book
“Theme And Yaria:
tions” by L. F 8. Carini
and containing FM
Station Directory,

APPARATUS DEVELOPMENT co.

WETYTHERSFIELD 9, CONN

Circle 95B

ELECTROSTATIC TWEETER

THRILLING
H! FREQUENCY
RESPONSE

ONLY $19.95
ORDER BY

S. FIGUEROA

LOS ANGELES
SOUND CORPORATION BRI 10T Y

Circle 95C

CANADA
High Fidelity Equipment
Complete Lines o Complete Service

Hi-Fi Records — Components
and Accessories

SLECTRO«DOK:E
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA

Circle 95D

REA LRENCL
FORR Lirt:

4 ALBLERT

g3 CHIVENTZER

IDEA for XMAS!
Paul Reif’s Original Music
REVERENCE FOR LIFE

With intro by Thorn-

o ton Wilder & voice of

~ Albert Schwaitzer

| A plawling performance”’

N.Y. Wind Ensemble
Leonid Hambro

Epic — 365? Mon. & Stereo
All Record Sheps

Circle 95E

HEADS YOU WIN!

You'll be & winner by say-
ing "heap plenty” on your
Hi-Fi needs. Write todayl
Ask too for discount cata-
log A-12.

KEY ELECTRONICS CO.
120 Liberty St., N.Y. 6, N.Y.

Circle 95F

jnM«; /Vafed...

Bhure Begins Pactory Addition. Con-
gtruction has started on a 38,000 square-
foot addition to the Ivanston, Illinois,
plant of Shure Brothers, Inc. Ground was
broken Friday, Nov. 4, for the two-story
addition which will add 43 per cent more
space Lo the company’s present 85,000
square-foot building. Completion is sched-
nled for July 1, 1961.

Benjamin  XElectronic Sonnd Corp.
Formed. Joseph N. Benjamin, a well-
known figure in the high-fidelity field,
formed this company to import, manufac-
ture, and distribute electronic sound prod-
ucts. Facllities have been established at
97-03 43rd Ave., Corong, N. Y. Distribution
of the Miracord record changer and the
Stereotwin cartridge will be the first prod-
uct line the company will handle. The
Illac products were previously distributed
by the Audiogersh Corp. Associated with
Mr. Benjamin will be Gershan T. Thal-
berg as Sales Manager and Treasurer.

Vidalre Moves Plant. In a move that
doubles the available fioor space, Vidaire
Electronics Mfg, Corp. has recently oc-
cupfed a plant at 365 Babylon Turnpike,
Noosevelt, N. Y.

Sarkes Tarzian to Manufacture Tape.
A new division has been organized by
Sarkes Tarzian to manufacture profes-
sional quality magnetic recording tape.
Initial offering in the line is a Y -inch
tape with 134 mil acetate base, available
in 150-, 600-, and 1200-foot lengths, on 3-,
-, and 7-inch reels.

Erxcona Sole U. S. Agent for Beam-Echo.
Ercona Corporation, a specialist in ths
sales of high quality English and other
foreign electronic produets, has just been
named as sole U. S. sales agent by Beam-
IBcho. The Beam-Echo line consists of
stereo amplifiers, preamplifiers, power am-
plifiers, and AM-FM tuners developed in
conjunction with Mullard.

Industry People..

Les A. Thayer was elected Vice Presi-
dent for Sales at the Noveniber Board of
Directors meeting of the Belden Manu-
fecturing Company. Mr. Thayer has been
with Belden for 30 years, starting as
Territory Salesman in Texas. He has
served as Chalrman of the Ilectronic
Parts and Equipment Manufacturers As-
sociation, Director of the Manufacturers
Council, and Chairman of the Sales De-
velopment Committee of the National
Automotive Parts Association. He Is cur-
rently President of the Automotive Serv-
ice Industry Association . Amperex
Electronic Corp. has announced the promo
tion of Tom O'Connor to the position of
Distributor Sales Specialist. Mr, O'Connor
wasg formerly Manager of the Sales Order
Department. Good luck, Tom.

Ampex Professional Products Company
has appointed Prederick B, Ramback nsa-
tional sales manager. In this newly-
created position, Mr. Ramback will direct
sales activities for all professional andio
and video equipment.

PACKAGE HI FI |
; or SINGLE COMPONENTS
You'll find our prices low
and service fast.
Write for our quotation
Center Industrial Electronics, Inc.
74-A Cortlandt St. New York 7, N.AY.

A NOTE TO THE HI-FI BUYER

AIR MAIL us your requirsmants for
on IMMEDIATE WHOLESALE QUOTATION
Components, Tapes and Recorders
SHIPPED PROMPTLY AT LOWEST PRICES

WRITE TODAY FOR FREE CATALOG

au d i © 190 Lexington Ave,
unlimited New York 16, N.Y.

Circle 95GC
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ERASES YOUR TAPE
PERFECTLY

EVERY TIME

on the reel —no tewinding!

Now you can protect your tape from all
the wear and-tear against erase heads.
For Magneraser erases your tape com-
pletely on the reel — in seconds.

This amazing device actually lowers the
noise level of unused tape 3 to 6 db.
And it demagnetizes all record, play and
erase heads. Also 8, 16 or 35 mm. mag-
netic sound film. Portable, compact —
easy to use for all types of tape on any
size reel.

Available at your dealers or direct from
factory. Only $18.00. Order yours now!

AMPLIFIER CORPORATION of AMERICA

An olfiliote-of the K:,y'lonc Camero Co., Inc.

398 Broadway - New-York 13, NY

Circle 95A

SAVE YOUR
COPIES OF

AUDIC

Attractive and
practical for your
home or office

* Each file holds a
full year’s copies.

e Jesse Jones Vol-
ume Files for every

publication. 3 fot. §7:00

6 for $13.00

ORDER NOW —send
ctheck or money order

MAGAZINE FILE CO.

520 FIFTH AVENUE
NEW YORK 36, N. Y.

+ Covered in durable
like Kivar,
title embossed in 16
Kt gold.

leother

Satisfoction guaronteed

FREE

DESCRIPTIVE FOLDER
UPON REQUEST
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SUBJECT INDEX

AMPLIFIERS
The anode follower; Charles Boegli.
Dec. 19

Audio amplifier design; Amperex staff,
edited by David Saslaw. Jan. 26, Feb.
36

Audio power requirements and statis-
tics; C. Nicholas Pryor. Dec. 46

Aural zero null—for stereo balancing.
Leonard Feldman. Feh. 24

“Circuit Sentry" protects ocutput tubes;
J. Levitsky. Sept. 28

Universal feedback amplifier
Arnold J. Kauder. Jan. 19

Notes on the cathodyne phase splitter;
Albert Preisman. Apr. 22

Citeuits

BOOK REYIEYW
“Sound in the Theatre,” Harold Burris-
Meyer and Vincent Mallory. Jaun. 78
BROADCASTING

Test-level tapes aid program
duction; Jay C. Abbott. Nov. 28

repro-

CIRCUIT THEORY
The anode follower;
Dec. 19
The pro and con-vention; Leo F. Goel-
ler. Dec, 30
Those crazy mixed-up currents; Almus
Pruitt. Apr. 24

Charles Boegli.

COMPONENTS

Output transformers; James Moir. Feb.
30, Mar, 34

Silicon diode in audio equipment; L.
B. Dalzell. July 19

Variable low-pass filter;
Burwen. May 28

Richard 8.

CROSSOVER NETWORKS

Electrical crossover design;
H. Crowhurst. Sept. 19

Norman

EQUIPMENT PROFILES

Altex Monterey and Monterey Jr. Loud-
speakers: May 44

Connoisseur IF28 turntable; Sept. 44

Dynakit Mk. IV amplifier; Oct. 56

Dynakit stereo preamp; July 36

EICO HF-89 power amplifier; Sept. 42

EMI Stereoscope amplifier; June 46

Fisher FM-100 tuner: (Qet. 54

Garrard SPG3 stylus force gauge; Nov.
62

Harman-Karvdon Citation I stereo pre-
amp; Feb. 52

Harman-Kardon Citation II power
amp: Jan. 44
Harman-Kardon Citation IV slereo

preamp; Deec. 54

Harman-Kardon
amp; Dec. 54

Homewood Industries speaker cabinet
kit; Sept. 44

Knight-Kit Deluxe stereo tuner; Jumne
42

Knight-I<it
June 44

Lafayette KT-250 stereo amplifier; Oct.
51

Madison-Tielding Model 440 stereo re-
ceiver; May 46

PACO 40-watt stereo amplifier; Apr. 42

Citation V  power

Deluxe 20/20 amplifier:

96

1960

Pickering 380 stereo cartridge; June
46

Scott Model 299 stereo amplifier; Mar.
46

Sherwood S$-4400 stereo preamp and
basic add-on amplifier; Apr. 40

Shure M232 and M236 phono arms:

Nov. 62

Sony Superscope tape recovder, Model
CS8-300; Dec, 58

Sony Superscope tape deck, Model 262~
D; Dee. 60

Sony wireless microphone; May 44

Tandberg Model 6 tape recorder;
60, Dee. 60

Transistronics TIRC-25
stereo amplifier: July 38

Uher “Stereo Record IIT"
corder; Ieb. 74

Viking Stereo Compact tape recorder;
Oct. 54

Nov.
transistorized

tape re-

FANTASY and FICTION

I married a Hi-Fi addict; Alice Brooks.
Sept. 26

Dictionary of modern engineering us-
age; Daniel R. Butterly. Oct. 26

Those crazy mixed-up currents; Almus
Pruitt. Apr. 24

FILTERS

Variable low-pass
Burwen. May 28

filter; Richard S.

HUM
Huni chasinz is engineering? Norman
H. Crowhurst. Dee. 206

LOUDSPEAKERS

Acoustic matrixin a4, basis Ior new
loudspeaker developments; Norman
H. Crowhurst. Nov. 19

Audio power requirements and statis-
tics; C. Nicholas Pryor. Deec. 46

Bi-phonic coupler, Model 440; Abra-
ham Cohen. Mar. 20
Iglectronic crossover design; Norman

H. Crowhurst. Sept. 19

Linearity of acoustic-suspension speak-
ers; Edgar M. Villchur, Jan. 24

More on the air spring and the ultra-
compact londspeaker; Robert C. Ave-
don. June 22

New design chart for bass-reflex en-
closures; R. D. Herlocker. Apr. 19

Polystyrene rfoam loudspeaker cones;
P. B. Williams and James F. Novak.
May 23

Series-parallel speaker array;
. Mahler, Jr. Nov. 54

What's a good loudspeaker? L. G. Bost-
wick. Jan. 22

1.02 cubic feet and 45 cps; R. Sequerra.
Aug. 20

Charles

MEASUREMENTS

Junk-box I'M alignment unit; Allen R.
Greenleaf and Charles . Chandler.
Dee. 23

MICROPHONES

Microphone calibration;
Peters. Aug. 19

New microphone has unique directiv-
ity; Harold S. Maswby. Apr. 26

Daniel P.
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Ribbon microphone for high-quality
recording and reproduction; M. IL.
Gayford. July 23

Use of polyester fillms in microphone
design: Alexis Badmaieff. June 28

PATENTS

Discoveries and patentable inventions;:
Albert Woodruff Gray. Oct. 46

“Unclean Hands'" forfeit patent protec-
tion; Albert Woodruff Gray. Jan. 32

PHONOGRAPH EQUIPMENT

Determination of tracking angle in
pickup arm design; Niel Malan. Feb,.
28

Graphical solution to the tracking
probleni; W. B. Bernard. Sept. 24

Unigque push-pull stereo magneti:
phono pickup; E. R. Madsen. Qct. 40

POWER SUPPLIES
Adjustable power supply;
Wentworth, Mar. 19
Silicon diode in audio equipment; I.. 1.
Dalzell. July 19

John 1.

PREAMPLIFIERS
Audio amplifier design; Amperex staff,

edited by David Saslaw. Jan. 26
Feb, 36

Transistorized stereo phono preamp:
W. B. Bernard. Juune 19
Transistorized stereo control unit:

Richard Y. Moss. Oct. 19

PSYCHOACOUSTICS

Acoustic matrixing—a basis for new
loudspeaker developments; Normaian
H. Crowhurst. Nov. 19

Musical scale as an engineering tool:
D. E. Johnson. Sept. 23

Second thoughts on stereo;
H. Crowhurst. Feb. 19

What's a good Joudspeaker? L. G. Bosl-
wick. Jan, 22

Norman

RADIO RECEPTION

Space diversity techniques improve Al
reception; Daniel von Recklinghau-
sen and Martin L. Borish. Nov. 48

RECORDIN G, DISC

Variable pitch recording system; Tom
H. Jones. Dec. 24

RECORDING, MAGNETIC

Converting the Grundig to stereo; \Wil-
liam G. Dilley. May 38

17 -inps magnetic recording system for
stereo music; Dr. P, C. Goldmark,
Dr. C. D. Mee, J. D. Goodell, and
Dr. W. P. Guckenburg. May 19

Test-level tapes aid program reproduc-
tion; Jay C. Abbott. Nov. 28

Tape Gulde

Checking frequency response, equaliza-
tion, and azimuth; Herman Burstein.
Sept. 30

Checking other aspects of perform-
ance; Herman Burstein. Oct. 28
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Distortion in tape recording; May 32,
June 36

Equalization; Herman Burstein. Aug.
28

Improving the signal-to-noise ratio:
Herman Burstein. Jan. 34, Feb. 83

Maintaining frequency response in re-
corders; Herman Burstein. Mar. 28,
Apr. 30

More about tape heads;
stein. July 28

Stereo considerations;
stein. Nov. 32

Tape's futore;
32

Herman Bur-
Herman Bur-

Herman Burstein. Dec.

STEREO REPRODUCTION

Aural zero null—for stereo balancing:
Leonard Feldman. Feb. 24

Converting the Grundig to stereo: Wil-
liam G. Dilley. May 88

Second thoughts on stereo; Norman H.
Crowhurst. Feb. 19

SYSTEMS
Be professional—rack mount;
G. Dilley. Nov. 42
Development of a tailored sound sys-

tem: Fred Gordon. July 26
Bngineer's high fidelity system:

Williamn

Ri ‘AL

Greiner. Nov. 22, Dee. 36
Start with mono—build up to stereo:
C. F.. Barton: Ang. 22
TRANSFORMERS

Output transformers: James Moir. Feb.
30, Mar. 34
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microphone
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Jan. 78
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Checking frequency response, equaliza-
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Improving the signal-to-noise
Jan. 34, Feb. 33
Maintaining frequency response in re-
corders; Mar. 28
More about tape heads; July 28
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Dictionary of modern engineering us-
age; Oct. 26
Chandler, Charles H. and Allen R. Green-
Jeaf
Junk-box M alignment unit; Dec. 23
Cohen, Abraham
The 440 Bi-phonic coupler; Mar. 20

ratio;

AUDIO e DECEMBER, 1960

1960

Crowhurst, Norman H.
Acoustic matrixing—a basis for new
loudspeaker developments; Nov. 19
IElectronic crossover design; Sept. 19
Hum chasing is engineering? Dec. 26
Second thoughts on stereo; Feb. 19
Dalzell, L. B.
Silicon diode in audio equipment; July
19
Dilley, William G.
Be professional—rack mount; Nov. 42
Converting the Grundig to stereo; May
38
Feldman, Leonard
Aural zero null—for stereo balancing;
Febh. 24
Gayford, M. L.
A ribbon microphone for high-quality
recording and reproduction; July 23
Goeller, Leo F.
The pro and con-vention; Dee. 30
Goldmark, Dr. P. €. and Dr. C. D. Mee,
J. D. Goodell, Dr. W. P. Guckenburg
1% -ips magnetlic recording system for
stereo music; May 19
Goodell, J D. and Dr. P. C. Goldmark,
Dr. C. D. Mee, Dr. W. P. Guckenburg
17%-ips magnetic recording system for
stereo music; May 19
Gordon, Fred
Development of a tailored sound sys-
tem; July 26
Gray, Albert Woadruit
Discoveries and patentable inventions;
Oct. 46
“Unclean hands
tion; Jan. 32
Greenleaf, Allen R.
Chandler
Junk-box I'M alignment unit; Dec. 23
Greiner, R. A.
An engineer's high-fidelity
Nov. 22, Dec. 36
Guckenburg, Dr. W. P. and Dr. P. C.
Goldmark, Dr. C. D. Mee, J. D. Goo-
dell
17%~ips magnetic recording system for
stereo music; May 19
Herlocker, R. D.
A new design chart for bass-rveflex en-
closures; Apr. 19
Johnson, D. E.
The musical scale as an engineering
tool; Sept. 23
Jones, Tom I,
Variable pitch recording system; Dec.
24

]

forfeit patent protec-

and Charles H.

system;
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Transistorized stereo phono preamp:
W. B. Bernard. June 19
Transistorized stereo control unit;
Richard Y. Moss. Oct. 19
Kauder, Arnold J.
Universal feedback amplifier circuit:

Jan. 19
Levitsky, J.
“Circuit Sentry” protects output tubes:
Sept. 28
Madsen, E. R.
A unique push-pull stereo magnetic
phono pickup; Oet. 40
Mahler, Charles F., Jr.
The series-parallel speaker array; Nov.
54
Malan, Nlel
Determination of tracking
pickup arm design; Feb. 28
Mallory, Vincent, and Harold Burris-
Meyer
“Sound in the Theatre,” book review;
Jan, 78
Mawhy, Harold S.
New microphone has unique directiv-
ity; Apr. 26
Mee, Dr. C. D. and Dr. P. C. Goldmark,
J. D. Goodell, Dr. W. P. Guckenburg
1%-ips magnetic recording system for
stereo music; May 19
Moir, James
Ourtput transformers; Feb. 30, Mar. 84
Moss, Rlchard Y.
A transistorized stereo control unit:
Oct. 19
Novak, James F. and P. B. Williams
Polystyrene foam loudspeaker cones:
May 23
Peters, Daniel P.
Microphone calibration; Ang. 19
Preisman, Albert
Notes on the cathodyne phase splitter;
Apr, 22
Prultt, Almus
Those crazy mixed-up currents;
24
Pryor, C. Nlcholas
Audio power requirements and statis-
tics; Dec. 46
Sequerra, R.
1.02 cubie feet and 45 cps; Aug. 20
Villchur, Edgar M.
Linearily of acoustic-suspension speal-
ers; Jan. 24
von Recklinghausen, Danlel, and Martin
I.. Borish
Space diversity techniques improve A
reception; Nov. 48
Wentworth, John P.
An adjyustable power supply; Mar. 19
Willliams, P. B. and James F. Novak
Polystyrene foam loudspeaker cones:
May 2¢

angle in
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TYPICAL
OVERALL RECORD
AND PLAYBACK
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THE "STEREO-COMPACT"

THE VIKING MODEL 8%’

r - ': ---""‘:"."-._'\
L LT

—20
10,000 20,000

1,000
FREQUENCT 1M CYCLES PIR SECOND

ALWAYS A YEAR AHEAD... Remove the heod cover of the RMQ or ESQ models.
You will find separote lominated WIDE- GAP HEADS FOR RECORDING; uliro

thort-gap ployback heods only where ‘they should be vied—FOR PLAYBACK. THE"STEREQ SUPER-PRD'"

NWW aRe lioRigtn: om
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“TUNER TAPE
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» LIDRESS
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y . ; f i . HORM | FILTER
TRANSIS. TRONCE, NG “TE=LC  ALL TRANSISTOR STEREQ AMPLIFIER MODEL 5-15 _.

THE TEC S— 15 NCGW IN PRODUCTION AR TLLAL S

TEC NEW ALL-TRANSISTOR OUTPUT TRANSFORMERLESS (OTL) STEREO AMPLIFIER STOP  GREAT
ENGINEERING ACHIEVEMENT, SURPRISING LOW PRICE STOP  JUST 129.50 AUDIOFILE NET STOP
TRANSISTOR CIRCUIT ELIMINATES OUTPUT TRANSFORMER RESULTING IN HIGH QUALITY, LOW
DISTORTION STOP  NO HEAT, NO HUM, NO MICROPHONICS STOP  MUSIC POWER RATING
40 WATTS (20 WATTS EACH CHANNEL), DISTORTION UNDER [%, FREQUENCY RESPONSE -3DB,
8 CYCLES TO 45,000 REPEAT 45,000 CYCLES, POWER REQUIREMENTS 117 VAC OR I2 VDC STOP
NOTHING LIKE IT. GO
TRANSIS-TRONICS, INC.
E 650-2lst STREET, SANTA MONICA, CALIFORNIA
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